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ADVERTISEMENT.

In the year 1799, several gentlemen in New Haven formed a So-

ciety for the promotion of useful knowledge, under the name of the

Connecticut Academy of Arts and Sciences; and in October of the

same year, obtained from the Legislature of the State, an Act of

Incorporation. Under this charter, a copy of which is subjoined,

the Academy was fully organized, and has continued in active ope-

ration to the present time.

One important object proposed by the founders of the Association,

was to collect materials for a statistical account of the State of Con-

necticut. This object was j^artially accomj^lished, A large amount

of statistical facts were collected and a portion of them were pub-

lished.

The main design of the Association was, however, the general pro-

motion of the arts and sciences ; and in compliance with this design,

several papers on philosophical subjects were from time to time pre-

sented to the Academy, and some of them were selected for publi-

cation. In the year 1810 was issued Part I of an octavo volume,

embracing seventeen short memoirs in various departments of science

;

and in subsequent years, eight other memoirs were added, making

together an octavo volume of 412 pages. Besides this, the Academy

also published some statistics of the State of Connecticut.

After the establishment of the American Journal of Science in

1819, by Professor Benjamin Silliman, the Academy judged it inex-

pedient to continue the publication of memoirs in a separate form,

and henceforth such papers as were read at its meetings, and were

considered worthy of publication, were given to the public through

the medium of the Journal of Science. This practice has continued



to the j)reseiit time. But within the last few years it was found that

the Academy had at its command a considerable amount of scientific

materials, Avhich were tliought worthy of publication, and which did

not seem suited to the images of an ordinary scientific journal. It was

therefore proposed that the Academy should resume its practice of

independent i^ublication, and through the liberal subscriptions of

several gentlemen of New Haven, the means of doing this have been

provided. The Part now issued forms but half of a volume which it

is intended before long to complete ; a portion of the materials for

the remainder of the volume being nearly ready for the printer.



AN ACT
To INCORPORATE THE CoXXECTICUT AcADEMY OF ArTS AND SCIENCES.

Whereas literary Societies have been found to promote, diffuse and preserve

the knowledge of those Arts and Sciences which are the support of Agriculture,

Manufactures and Commerce, and to advance the dignity, virtue and happiness of

a people : Therefore,

Be it enacted by the Governor and Council, and Hoiise of Representatives, in

General Court assembled, That Tiinotliy Dwight, James Dana, Zephaniah Swift,

John Allen, David Daggett, Jesse Root, John C. Smith, Isaac Beers, Nathaniel

Smith, Elijah Munson, Josiah Meigs, Enoch Perkins, Jeremiah Atwater, 4th, John

Barker, Elias Shipman, Noah Webster, Jr., Simeon Baldwin, Elizur Goodrich,

Obadiah Hotchkiss, Jr., Timothy Pitkin, Jr., Theodore Dwight, Abraham Bishop,

Ashur Miller, Stephen Titus Hosmer, James Hillhouse, Jeremiah Wadsworth,

Pierpont Edwards, Isaac Mills, Eli Whitney, John Davenport, John Bowden, Bela

Hubbard, Jonathan O. Moseley, Jonathan Sturgiss, Elizur Wright, Jeremiah

Townsend, Jr., Jared Mansfield, John Marsh, Nathan Perkins, Levi Hart, John

Treadwell, Oliver Ellsworth, Jonathan Trumbull, and Eneas Munson, and their

associates, be, and they hereby are formed into, constituted and made a body

politic and corporate, by the name of " The Connedicid Academy of Arts and

Sciences," and by that name, they and their successors shall and may have per-

petual succession; shall be capable of sueing and being sued, pleading and being

impleaded, in all suits, of what nature soever; may have a Common Seal, and

may alter the same at pleasure ; and may also purchase, receive, hold and convey

any estate, real or personal
;
provided that the annual income of such estate shall

not exceed one thousand dollars.

2d. .4nrf be itfurther enacted, That the said Academy may, from time to time,

elect a President and a Keeper of Records, which Keeper of Records shall be sworn

to a faithful discharge of his trust; and such other officers as they may find nec-

essary or convenient; may elect additional members, provided the whole number

of members resident in this State shall never exceed two hundred, nor ever be

less than forty. And the said Academy may make by-laws respecting the num-

ber, qualifications and duties of their Officers ; the mode of election and admis-

sion of members; the time, place and manner of holding their meetings; and the

number necessary to make a quorum, and all other by-laws which they may deem

necessary for the due regulation of said Society, not repugnant to the laws of the

State or of the United States ; and may annex reasonable pecuniary fines and

penalties, for the breach of such by-laws, not exceeding ten dollars for one offence.

3d. And be it further enacted. That the first meeting of said Academy be held,

at the State House in New Haven, on the fourth Tuesday of instant October.

4th. Jlnd be itfurther enacted. That this Act, or any part thereof, if found inad-

equate or inconvenient, may be altered, amended, or repealed.

Passed on the second Thursday of October, A.D. 1799.
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Introductory notice to IIcrricTi's Auroral Register by Professors

Elias Loomis and II. A. Newton^ to xohom the editing of Mr.

Herrick^s observations was committed.

Edward C. Herrick was born in New Haven, Feb. 24tli, 1811.

His advantages for early education were good, and they were faith-

fully improved ; but a chronic inflammation of the eye-lids prevented

his receiving a collegiate education, which he always lamented as a

disadvantage.

At the age of about sixteen he became a clerk in a book-store, and

he continued in the book-business, either as clerk or proprietor, for

about a dozen years. In 1843, he was appointed Librarian of Yale

College, and in 1852 Treasurer of the College, which oflice he retained

until his death, which occurred June 11, 1862.

Although Mr. Herrick was by profession a business man, he had

an ardent love for science, and devoted nearly all the time which he

could call his own, to the study of various subjects, but particularly

Natural History and Meteorology. As early as 1832, he became

deeply interested in certain questions connected with Natural His-

tory, which he prosecuted for many years with iintiring zeal.

The remarkable display of meteors, Nov. 13, 1833, stimulated his

curiosity, and from that time to the very close of his life, he was one

of the most indefatigable observers of meteors, whether in America

or in Eui'ope.

In 1826, when only fifteen years of age, he commenced a meteoro-

logical journal, making observations with the greatest regularity four

times a day, and continued it without interruption for five years. It

was subsequently resumed, and continued for several years longer,

though with various interruptions. In this journal, as early as 1827,

he made a most scrupulous record of every aurora Avhich he observed.

The remarkable aurora of Nov. 17, 1835, combined with those of

April 22, 1836, and Jan. 25, 1837, excited a deep interest among sci-

entific men in New Haven, and stimulated Mr, Herrick to undertake

that careful record of auroras which is herewith published.

In the spring of 1837, Dr. William Tully, Professor of Materia

Medica in Yale College, had arranged to spend a few weeks at Cas-

tleton, Vt., a place about 125 miles north of New Haven; and Mr.
Herrick made an agreement with him to observe in concert for auro-

ras. It was decided to make a record every evening, stating whether
the sky was clear or overcast ; and whenever an aurora was seen, to

describe its peculiarities with minuteness. Dr. Tully's record ex-

tended from March 8th to June 5th, and again from Aug. 10th to

Oct. 27th. The result of these comparisons confirmed Mr. Herrick

in his opinion of the utility of such a record, and henceforth his au-

roral register was continued for seventeen yearSj with only a few un-
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avoidrtble Interruptions. The most important of these interntptions

was one of seven montlis, from March to Sept., 1851, at which time

Mr. Herrick was attacked by a fit of sickness so severe that it was
not Supposed that he could survive it. After this sickness he never

fully recovered his former physical vigor, and this consideration com-

pelled him to abandon his systematic register in 1854.

During these seventeen years, it was Mr. Herrick's invariable cus-

tom to go out into the oj^en air at several different times each evening,

in order to see whether any traces of auroral light could be detected,

and the result of his observations was entered in his register. When-
ever an aurora was seen, a brief description of its principal features

was given. He however regarded it as of almost equal importance

that the record should show iipon what nights 7io auroral light could

be seen ; also how far observation was interfered with by moon-light,

clouds, haze, etc., and on what nights observation was from any
cause rendered impossible.

In the printed register, we have generally allowed but one line to

each evening. Whenever the record required a larger space, the re-

mainder is given at the bottom of the page, and this addition is indi-

cated by an asterisk inserted in the corresponding line.

Whenever any auroral light was seen or suspected, we haA'e not

felt at liberty to abridge the record, since Mr. Herrick was scrupu-

lously careful in his choice of expressions ; but when no light Avas

suspected, we have abridged his descriptions of the state of the sky,

so as to reduce them to the limits of a single printed line.

The numbers in parentheses at the ends of the lines are intended

to indicate the auroras actually seen at New Haven. Xo fixed rules

could be followed as regards including or excluding suspected auro-

ras. Those cases which have been included correspond, however,

with but few exceptions, to Mr. Herrick's own judgment as indicated

in a numerical summary of all his observations, M'hich he furnished

to one of the committee a few years before his death.

The following abbreviations are used for words of frequent occur-

rence. Entries made in the Register by Mr. Herrick upon the author-

ity of Mr. Francis Bradley are marked (F. B.).

A.B.,
ac't,

aft., after..

alt.,

al't,

betw'n,
c'd,

cert.,

cl'ded,

cl'ds,

cl'ss,

cl'r,

d'y,
det.,

d'g,

Aurora Borealis.



A REGISTER

AURORA BOREALIS
AT NEW HAVEN, CONN.,

FROM MARCH, 1837, TO DECEMBER, 1853.

BY EDWARD C. HERRICK,
LIBRARIAN OF TALE COLLEGE.

1837.
Mar. 29

30

31

Apr. 1

2

3

4

5

10

11

12

13

14

15

16

17

18

19

20
21

22

23

24
25

26

27

28

29
30

Clear : a plain A.B. from end of twil't : not very conspicuous. (1)

Clear.

Raining moderately at 10''. Began to rain at 7*^ 12"".

Clear. No A.B. seen.

Fair. No A.B.
Clear. No A.B.
Ov't at 6"^. Clouds breaking up at lO*". No A.B. seen.

Ov't, but breaking up at 6''. Clear at 10". No A.B.
Clear. A.B. from end of twilight. (2)

Ov't : began to rain about 8". Obs. imjDOS.

Ov't at 10". Obs. impos.
Cloudy.
Clear. No A.B. seen.

Clear. No A.B.
Clear. No A.B.
Nearly ov't at 10". Obs. impos., or nearly.

Broken clouds. No A.B. seen, but obs. impaired.

Nearly clear. No A.B. seen.

Ov't. Occasional rain.

Nearly clear. No A.B. seen.

Broken cumuli. No A.B. seen.

Partly ov't. Clouds broken.
Ov't. A little rain during the evening.
Nearly clear. Red aurora, not very splendid. (3)
Clear at 10". No A.B.
Raining moderately. A few flakes of snow about 7".

Hazy.
Mostly ov't at 7". Thinly ov't at 10". Hazy.
Ov't.

Mostly clear, hazy.

Clear. Hazy.
Clear. Hazy in horizon.

Began to rain about 7".

2
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1837.
May

9

10

11

12

13

14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

30

31

June 1

2

3

4

5

6

n

8

9

10
11

12

13

14

15

16

17

18

19

20

IIerrick''s Auroral Register.

Exceedingly clear. No A.B. to 10''.

Cloudy in N. A.B. could not well have been seen to lO*".

Much ov't. No A.B. visible to lO"*, and prob. none in reality.

Clear until 8*^
: after that so much obsc. that A.B. could not be obs.

Raining. Imijos. to observe A.B. to lO'^.

Mostly ov't. A.B. seen. (4)
Clear, and no A.B. to lO^''.

Clear. No A.B. to 10^^
No A.B. could have been seen on account of clouds.

Clear. No A.B. to 10^'\

Nearly clear. Moonlight. No A.B. to ll''.

Ov't. Clouds prevented obs. on A.B. to ll'\

Misty. No obs. could be made to lO''.

No obs. c'd be made after 8^*" to lO**. None visible before 8^''.

No obs. could be made to 10'\ and prob. to sunrise.

No obs. could be made.
Moonlight. No A.B. to lO''.

No obs. could be made to 10^.

No obs. could be made to lO''.

Moonlight. No. A.B.
No A.B. to lO*". Apparently faint zod. light,

rain. No obs. could be made.
No A.B. to 10''. Zod. light very faint, if visible at all.

No obs. could be made.
No obs. could be made.
No A.B. to 10''. Zod, light appears to have departed.

Ov't.

Ov't,

Ov't,

Ov't,

Clear,

Ov't,

Rain.

Clear.

Clear.

Ov't:
Clear.

Rain.

Rain,

Clear.

Clear.

Clear.

Clear.

No A.B. to 10".

No A.B. to ^^.
No A.B. to lO''.

Clouding in N. at 7'', Ov't at 10'', No obs, could be made,
Cleai*. LoAV cl'ds in N, No A.B. (or pos. very faint glimmer) to 10''.

Hazy : clouds in N, No A.B. to 10'', or if any, scarcely perceptible.

Mostly clear. A very good aurora,

Mostly ov't.*

Ov't after 8'',

Clear, hazy.

Clear, "^

Ov't

Clouds pi'evented obs, on A.B.
No A.B. to 10''.

No A.B. to 10".

rain. Obs. impos. to 10".

Ov't. Obs. impos. to 10".

Mostly ov't. No A.B. to 10"

Ov't, Obs, impos.

Clear, No A,B, to 10",

Ov't, rain. Obs. impos. to 10",

Thinly ov't. No A.B, to 10",

Ov't, Obs, impos, to 10|^",

Ov't, Clouds disj^ersing at 10"

Ov't, slight rain. Obs. impos.
Ov't. Obs. impos. to 10".

Clear, No A.B. to 10".

Ov't. Obs. impos. all night.

Clear, No A.B, to 10|",

Moon and cl'ds interfere somewhat.

No, A,B, visible.

June 3cl.—Flashes of lightning nearly incessant from N.W. to N.E. to Qh 30m, and perhaps
longer. A.B. could not therefore be observed. fA-B. seen Sunday between Ih and 2h a. m.
(4th) by Mrs. Prof. Goodrich.]
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9)

(10)

Ov't. Obs. impos. all nic^ht.

Cloudless, but hazy. No A.B. to lO^.

Dimly clear in zenith, very dusky in horizon. No A.B. to lO*".

Mostly ov't. Clouds almost prevented obs. : none to lO*" prob.* (7)

Smoky: too hazy to permit obs. to ]0'\ and prob. all night.

Too hazy for obs. all niglit : a feAV stars in zenith visible.

Ov't. Obs. impos. to \0^^\

Mostly clear. No A.B. to 10''.

Ov't. Obs. impos.

Clear. No A.B. to 10^^'; and none at 2 a, m. of 1st July.

Clear. Splendid A.B.

"

Clear. A.B. moderate.
Mostly clear at 1 0'\ Showei-s in the ev'g. A.B. very moderate,

Tliinly ov't. Obs. uncertain. Apparently none to 10''.

Ov't. Obs. impos. to 10|-''. [None at 10^''.

Mostly ov't. N. sky much clouded till 11'', some light through cl'ds.

Mostly ov't. Obs. uncertain to 10''.

Clear. No A.B. to l\\ Moonlight.
Clear. No A.B. to 10^".

No A.B. to 10".

No certain obs. could be made up to 11''.*

No A.B. to 11''. [and moonlight.

No A.B. to 11'' : obs. uncertain on account of clouds in N.
Obs. impos. to 11"^.

Obs. impos. to 10'',

No A.B. to 10".

No A.B. except a segment of a single arch. (11)

No A.B. to 10^".*

Obs. impos. to 10''.

Clear, with slight haze. No A.B. to 10^".

Clear. No A.B. to 11",

Clear. No A.B. to 10".

Mostly ov't at 6". Mostly clear at 10'^, No A.B. to 10|-".

Ov't at 6". Mostly clear at 10^. No AB. to 10".

Mostly ov't at 6". Clear at 10". No A.B, to 10^".

Clear. No A.B. to 10^".

Mostly clear. No A.B. to 10|".

Ov't. Obs. impos. to 10",

A.B. seen from 9" to 10", when sky became ov't.

Ov't. Obs. impos. to 11".*

Clear. No A.B. (or ]K)Ssibly very faint light) to 10^".

Clear. No A.B. to 10^", or possibly a faint light.*

Mostly ov't. No A.B.
Clear. A.B. visible from a little before 9".*

Clear. No A.B. to 10", or possibly a faint dawn.
Clear. No A.B. to 10".

Clear. No A.B. to 10". Moon.
Raining. Obs. impos. to 10".

Clear.

Ov't.

Clear.

Clear.

Ov't.

Ov't.

Clear.

Clear.

Clear.

Ov't.

(12)

(13)

(14)

•June 24tli.—[Aurora after lO'i 30m
; a diffuse light only seen ; watched but a few minutes, and

therefore a very imperfect observation (Mrs. Mary Foster's). I did not see it.]

July 11th.—Some uncertain indications of A.B. through the clouds.
July 18th.—[Mr. Chas. Rich saw at 8h what he thinks a faint streamer.]
July 30th.—According to Dr. Hooker there was A.B. with waves, 3 a. m. of 31st.

Aug. 1st.—[Mr. \Vm. Daggett says he saw an A.B. last night.]
Aug. 3d.—Principally diffuse white light; few streamers. Watched till llh.

midnight, with more display ; loftier streamers ; seen by Mr. Win. Daggett.
Returned after
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1837.
Aug. 8

9

10

11

12

13

14

15

16

17

18

19

20
21

22

23

24

25

26

27
28

29

30
31

Sept. 1

2

3

4

5

6

7

10

11

12

13

14

15

16

17

18
19

20
21

22

23

Partly clear.

Mostly ov't.

Ov't from B^*^.

Mostly ov't.

Prob. a frost.

(15)

(16)

(17)

HerricTc's Auroral Register.

Ov't. Rain. Obs. impos. to 10^\ and probably all night.

Mostly clear. No A.B. to 10^ Moon.
Ov't. Obs. impos. to 10^. [parently none to 11''.

Cloiicls breaking. Obs. uncertain on ac't of clouds and moon : ap-

Mostly ov't. Obs. nearly impos. to lOl^"". Moon. Prob. no A.B.
~

" ' Obs. rather uncertain on ac't of clouds and moon.*
Obs. nearly impos. ; apparently none to ll'^.

Obs. impos. on account of clouds. Moon.
Obs. nearly impos. ; apparently none to lO''. Moon,

Ov't. Obs. impos. to 10'', and prob. all night. [none to 10^*".

Clearing oif : obs. rather ixnc. on ac't of cl'ds and moon : apparently

Mostly ov't. Obs. uncertain; probably none to lO^*".

Mostly ov't. Obs. neaiiy impos. ; none discoverable.

Clear. No A.B. to 10\
Clear. No A.B. to ll^
Clear at 6^ Ov't at lO'^: sooncl'r. No A.B. to 10^'^

Mostly clear. No A.B. to lO*".

Mostly clear. A.B. seen from S'' 40".

Ov't. Rain. Obs. impos.

Clear. A.B. seen. Rank, No. 5.

Clear. A.B. seen. Rank, No. 7.

Mostly ov't. No A.B. seen. Cloudy after ^^*

Thickly ov't. Obs. impos, to 10'\*

Mostly clear. No A.B. to 10'\ Probably a frost.

Mostly clear. No A.B. seen to lV\ Probably a frost.

Clear except faint cirri in N. No A.B. seen to lO"*.

Clear. No A.B. seen to lO'^.

Clear. No A.B. to 10".

Mostly ov't. Clear at 9^^. No A.B. to lO'^. Moon.
Mostly ov't, thinly. No A.B. to lO''.

Ov't. Obs. impos. to lO'', and probably all night.

Ov't after 9:^'\ No A.B. to that time.

Clear. No A.B. to 10".

Mostly clear to 8|^". No AB. to that time, and prob. none to ll".

Ov't. Obs. impos. to 11".

Clear. Very slight A.B. if any. I saw none to 11".*

Clear. No A.B. to 10".

Mostly ov't, with cirri No A.B. to 11".

Obs. rather uncertain on ac't of cl'ds and moon
;
prob. none to 1 0".

Clear. No A.B. to 10".

Mostly clear. No A.B. to 10". Moon.
Clear. No A.B. to 10". Moon.
Clear. No AB. to 10".

Clear. A.B, not very conspicuous. (18)

A.B.
(19J

Obs. doubtful on account of clouds.* (20)Partly ov't.

Clear. A.B. (21)

Aug. 13th.—Apparently none to lOh 30m . Mr. Chas. Rich thinks he saw auroral light through
the clouds about llh.

Aug. 29th.—Went to Southampton. Mr. A. B. Haile keeps record during my absence (till

Sept.'4th, inclusive). I saw a faint A.B, during the evening at Southampton, L. I.

Aug. 30th.—I thought I saw an A.B. through the clouds at Southampton, but it is some-
what uncertain.

Sept. 13th.—Mr. Haile thinks he saw a single streamer, but is uncertain.

Sept. 22d.—Apparently a faint illumination, but no streamers seen. Probably was a slight

Aurora.
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1837.
Sept. 24

25

26

27
28
29

30
Oct. 1

2

3

4

5

6

Y

8

9

10
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15
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18

19

20
21

22

23

24

25

26

27

28

29

30
31

Nov. 1

2

3

4

Clear. A.B. (22)

Half ov't at 6''. Mostly clear at 10''. Obs. unc. on ac't of clouds.*

Cloudy till
gh, clear till 10". A very faint A.H. detected.

Ov't. Obs. inipos. to 10'', and probably all night.

Ov't. Obs. inipos. to 11'', and probably all nioht.*

Ov't. Obs. inipos. to 10'', and probably all ni<2;ht.

Rain. Obs. inipos. to 10'', and probably all night.

Clear. No A.B. to 9^".*

Cl'y : no A.B. to 10''. Obs. somewhat uncertain on ac't of cl'ds.

Mostly clear. No A.B. to 10^-''. None at 4'' 20'" next a. m.

Clear. No A.B. to 10''.

Rain. Obs. inipos. to 10^'', and probably all night.

Clear. A.B. seen from 6'' 36'" to 10" 20'" and probably later.* (23)

Obs. unc. from cl'ds and moon
; p. none to 10'' : cert, none over 3.

Clear. No A.B. visible to 10''. Moon.
No A.B. seen to 9''. Obs. slightly uncertain from clouds and moon.
Thinly ov't. Obs. impos. to^'lO''.*

M'y ov't. Obs. inipos. to 9''. Mr. C. Rich thinks he saw a faint light.

Obs. almost impos. to 10'' on account of clouds and moon.*
Clear. No A.B. to 10'', but uncertain on account of moon, [moon,

M'y ov't : no A.B. seen : p. none to 11''
: som't unc. from cl'ds and

Ov't. Obs. impos. to lO^".

Clear. No A.B. to 10''. [of clouds and moon.
Mostly clear. No A.B. to 10'', but obs. very uncertain on account

Clear.*
_

(24)

Ov't. Obs. impos. to 10'', and probably all night.

No A.B. to 9".

Clear. A.B. seen from 6^'' to 10'', and probably later.* (25)

Clear. A.B. seen from 6" 10"". (26)

Clear. No A.B. to 10|-'' ; thick fog from 10". [ov't.

Obs. to 9^'' unc. on ac't of cl'ds ; cert, none over 2 to O-^-'' : after that

Entirely ov't. Obs. impos. to 10'', and probably all night.

Ov't. Rain. Obs. impos. to 10", and probably all night.

No A.B. to 10", but slightly unc. on ac't of clouds : none over 3 cert.

Thinly ov't, hazy : no A.B. to 10", obs. unc. from cl'ds : none over 3.

Mostly clear : no A.B. to 10", but sky most ofevening slightly obsc*
Ov't : obs. after 8" impos., and previous to that nearly so ; none seen.

Clear.

Clear. A.B. seen; a few transient streamers, early in evening. (27)

Mostly clear. No A.B. to 10", or possibly a very faint light.

Clear. No A.B. to 9"
; moon slightly interfered: none at 4" a. m.

I Obs. unc. from cl'ds and moon ; none under 6 or 7 c'd be seen : p. none.

Sept. 25th.—I think there is a faint light, before 10b.

Sept. 28th.—Mr. D. E. Sykes tells me that at Boston, Mass., two auroral arches were seen,

about 8h ; they were concentric, and about 20° high. Possibly this may belong to the previous,
•or the succeeding Thursday.

Oct. 1st.—A faint light in the N. like the dawn at 4h a. m. (of 2d) extending up 1° or 2° ; no
streamers. Zod. light distinct, extending to the nebula in Cancer, and perhaps 3° beyond it.

Oct. 6th.—Faint streamers at 6h 36m, and more at lOh 20ni. Between these dates only a
general diffusion of light in the N.

Oct. 10th.—At 4h A. M. of 11th there seemed to be a very faint light in the N., but I am un-
certain whether there it is unusual.

Oct. 13th.—Needle slightly disturbed, but no A.B. seen.

Oct. 18th.—A faint A.B. low in N. horizon (mucli of the time obscured by clouds), to 8h 30m,

when moon interfered. No A.B. visible after this to lOh.

Oct. 21st.—A diffuse fluctuating light. No streamers. Aurora seen Sunday moniing, by Dr.
N. B. Ives, between 3h and 4h ; numerous bright short streamers.

Oct. 39th.—At lOh thought there was a faint N. light, but not very sure.
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Nov. 5

6
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9
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16

Herricl^s Auroral Register.

Half clear : clouds and moon interfered.*

Cl'r early in ev'g ; moon : no A.B. seen : after ^i^ ov't and obs. imp.
Clear. No A.B. to 10^

; moon present ; no A.B. from 4 a. m. of 8th.

Clear. No A.B. to lO'^.

Ov't most of evening, so that obs. was impos. to 10^ and d's all n't.

M'y cl'r: no A.B. to 10"^ ; sl'tly unc. from cl'ds, moon; no A.B, susp.

Ov't and misty. Rain about 7*^. Obs. impos.
Clear. A.B. (28)
M'y ov't : obs. n'y impos. from cl'ds and moon : none over 7 or 8.

Sky entirely ov't till 7'' and mostly so until 10^ 40'".* (29)

Clear. No A.B. to 10|-^. Moon present.

Clear. No A.B. to 7^, when moon rose, and none seen after to 10*^.

Clear,* (30)
Mostly clear. A.B. from twilight to 10" at least.* (31)
Mostly ov't at <6^. (No later record.)

M'y cl'r : no A.B. to 10'\ or pos. an exceedingly faint reflection.* (32)

Hazy. No A.B. to 10"^.

Ov't. Obs. impos. to 10*^.

Clear. No A.B. to 10^^.

Ov't. SnoAving. Obs. impos. to 10", and probably all night.

Mostly ov't at 6" : Clear at 10". No A.B. to 10".

Clear. No A.B. to 9".

Clear. No A.B. to 10".

Clear. No A.B. to 10".

Mostly clear. No A.B.
Clear. Slightly hazy. No A.B. to 10".* (33)

Clear. Low fog. Brilliant A.B.* (34)

Ov't. Misty. "Obs. impos. to 10".

Ov't most of ev'g to 10" and prob. all n't : obs. n'y impos. : none seen.

Mostly clear at 10". No A.B. at 10". Most of the evening cloudy.

Ov't. A.B. seen. (35)

Clear. No A.B. to 10".

Mostly ov't. No A.B. to 9", after which clouds interfere.*

Clear. No A.B. to 10".

Obs. impos. to 10", and doubtless all night.

Obs. impos. to 10", and doubtless all night.

No A.B. to 9". Full moon.
No A.B. to 9". [fore uncertain.

Half clear at 6". No A.B. seen to 10"
; cloudy and moonlight, there-

Clear. No A.B. to 10".

Clear. No A.B. to 10". Moon.
Ov't. Obs. impos. to 10", and doubtless all night.

to 10".

No A.B. to 10".*

Ov't.

Ov't.

Clear.

Clear.

Nov. 5th.—A great coronal aurora about llh. I did not see it. Seen early in the evening
at Norfolk, Conn., by Mr. R. Gaylord, but overlooked here.

Nov. 14th.—It was then clearing rapidly. Magnificent rose-red auroral li^ht covering the en-

tire hemisphere ; brightest about 6h m. t. Needle exceedingly disturbed. [See Dec. 29th, 1842.]

Nov. 17th.—Slight A.B. to 8h or until moon rose; after which it could be seen.

Nov. 18th.—I saw no streamers; but early much diffuse reddish light; after, a distinct arch,

with vertex about 5° high and dark segment beneath, all fluctuating and ever changing ; loud
roar of waves (probably those of the Atlantic) distinctly audible.

Nov. 20th.—Mr. J. H. Dulles and Mr. J. D. Whitney report a single streamer seen by them
about llh ,50ni.

Nov. 30th.—An aurora is reported to me which must have been considerable, but much
obscured by clouds. I was in the house most of the evening.

Dec. 5th.—A few red streamers in N.E. about 5h 45m reachmg to zenith, not much seen after

;

evening, especially latter part, very unfavorable. I did not see it at all.

Dec. 7th.—Yet a faint one suspected, but uncertain on account of moon.
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Dec. 17
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1838.
Jan. 1

2

3
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7

8

9

10
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12

13

14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

Ov't and raining all night. Obs. impos, [tain on ac't of cl'ds.

Clear at 10''. No A.B. to lO"". Some auroral light susp., but uncer-

Ov't at e'^ : clear at 10''. No A.B. to 10".

Clear. No A.B. to 10''.

No A.B. all night, yet slightly uncertain on account of cloudiness.

Clear. No A.B. visible.

Ov't. Obs. impos. to 10'', and doubtless all night.

Clear. No A.B. to 10", nor from 4'' to 6" a. m. of 25th.

Mostly clear. No A.B. to 10".

Ov't. No A.B. to 10", or possibly a very faint light.

Mostly ov't. No A.B. seen, but obs. nearly impos. to 10".

Clear. A.B. scarcely detected before 8|". (36)

Partly clear. Obs. uncertain ; after 10" m'y cl'r and no A.B. visible.

Cleai'. A.B. faint; I saw no streamers. (37)

Mostly clear. No A.B. to 10".

Clear. No A.B. to 10".

Ov't. Obs. impos. to 10".

Mostly clear. No A.B. visible, but obs. rather imperfect.

Obs. impos. most of ev'g and n't on ac't of cl'ds: no A.B. seen or susp.

Clear. A.B. seen; not till 9" to 10".* (38)

Clear. No A.B. to 10".

Very wet fog during ev'g. No A.B. seen ; obs. nearly impos. to 10".

Clear. No A.B. to 10".

Ov't. Raining. Obs. impos.

to 10".

to 10".

to 10''.

to 10".

No A.B.
No A.B.
No A.B.
No A.B.
Obs. impos. to 10", and probably all night.

(39)

(40)

to 10"

Clear.

Clear.

Clear.

Clear.

Ov't.

Clear.*

Mostly clear at 6" : mostly ov't at 10".*

Clear.*

Fog. Obs. impos. to 10", and doubtless all night.

Clear. No A.B. to 10".*

Clear. No A.B. to 10".

Obs. nearly impos. on account of cloudiness. None suspected.

Many cirrous clouds : fair. No A.B. to 10", and prob. all night,

Ov't. Obs. doubtful on account of clouds. None suspected.*

Mostly clear. A.B. seen,* (41)

Ov't. Obs. impos. to 10", and probably all night.

Clear. No A.B. to 10".

Driving stoi*m. Obs. impos. all night.

Ov't at 6". Clear, in whole or in part, later,* (42)

Jan. 5th.—Many red patches and some white streamers
;
greatest altitude about 50°. Bright

moon.
Jan. loth.—A very faint light in the N. between 9h and lOh, but moon soon rose and obscured it.

Jan. 16th.—No A.B. during evening up to 9h 30m, when it became cloudy. Between lOh

and llh, through the broken clouds, Tsaw unusual light. I presume there was an aurora. [A
decided aurora at 4 A. m. I did not see it.]

Jan. 17th.—No A.B. to lOh, yet a very faint light appeared to lie low in the N. about llh.

Uncertain.
Jan. 19th.—At one time I suspected there was a very faint light, but I am uncertain.

Jan. 23d.—I have since heard that a lady saw, about lOh, through breaks in the clouds, an
auroral corona. Needle not inspected.

Jan. 24th.—Bright low arch ; red stains in N.W. ; streamers, none higher than 40°. Rank
about No. 5.

Jan. 28th.—A.B. seen, chiefly between 9h and lOh ; streamers about 40° high. Rank about
No. 6. None visible at 4 a. m. of 29th. Seen at Butltvlo, N. Y.
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Jan. 29
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March 1
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17

Obs. nearly irapos. to 11''.*

IlerricJc's Auroral Register.

Clear. No A.B. seen to 10^
Clear. No A.B. to 10^
Clear. No A.B. to 10''.

M'y ov't. Obs. uncertain on ac't of cl'cls and moon : none detected.

Clear. No A.B. to 10\
Ov't, snowing at 6''

: scattered clouds at 10''. No A.B. to 10''.* (43)
Mostly clear. No A.B. to 10".

Clear. No A.B. to 10''.

Clear. No A.B. to 10''.

Ov't. Obs. impos. to lO^".

Clear at 6''
: mostly ov't at 10".

Mostly ov't. Obs. impos. to ll**.

Half clear. No A.B. to 10". [Mr, A. B. Haile.)

Ov't. Obs. impos. to 10": (cl'r after 11"; no A.B. according to
Ov't. No A.B. early in evening; afterwards obs. impos. to 10".

Raining. Obs. impos. to 10".

Clear. "No A.B.
Ov't. Obs. impos. to 10".

Ov't. Obs. impos. to 10", except a few minutes at 9" ; no A.B then.*

Clear. No A.B.
A.B. noticed first about 10"

; seen also at 12" and after.* (44)
Clear. No A.B. to 10".

Clear. No A.B. to 10".

Clear. Splendid A.B. (45>

Clear. A slight illumination in the N., seen by Mr. C. Rich. (46)

M'y ov't : obs. n'y impos. on ac't of cl'ds and haze : none seen to 10".

Clear. No A.B. to 10".

Clear. No A.B. to 10".

Clear. A very faint light in N. to 10", prob. a distant A.B. (47)

No A.B. at 10", and obs. before nearly impos. : no A.B. at 4" (28th).

Clear. No A.B. to 10", Moon in the way.*
Clear. No A.B. to 10".

Clear. No A.B. to 10".

Clear. No A.B. to 10".

Clear. No A.B. to 10".

Ov't; foggy. Obs. impos. to 11".

Ov't. Obs. nearly impos. all the evening to 10". None suspected.

Ov't. Obs. impos. to 10", and probably all night.

Ov't and snowing. Obs. impos. to 10".

Ov't. Obs. nearly impos. during the evening.

Clear. No A.B. to 10''.

Clear. No A.B. to 9".

Clear. No A.B. to 10".

Clear. No A.B. to 11 1-".

Mostly clear, hazy. No A.B. to 9|".

Clear at 6". Clear in E. at 10"
; cloudy in W. Slight A.B.* (48)

Ov't. Obs. impos. to 10", and probably all night.

Ov't. Snowing. Obs. impos.

Feb. 3d.—A.B. seen between 5 and 6 a. m. (4th) ; red colors : (Mr. A. R. Street.)

Feb. 8th.—Some unusual light suspected, but it is very uncertain.

Feb. 16th.—Mr. J. Huntinjj;ton thinks he saw A.B. at llh.

Feb. 18th.—A small display, but few streamers.
Feb. 28th.—Query. A red aurora at 4h to 5h a. m. of March 1st ?

March 15th.—Not discoverable until about 9h. Up to lOh, there was but little action. Not
over No. 3. Watched only until lOh.
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Ov't. OI)s, impos, to 10'', and probably all night.

Mostly clear at G''. Mostly ov't at 10'\*
'

(49)
Mostly clear, slightly hazy. No A.B. to 10'\ Obs. uncertain.

Hazy: no A.B. all nioht ; hazy from 3''
: mod. A.B. c'd not be seen.

Ov't. Obs. impos. to 10*', and probably all night.

Ov't. Misty. Obs. impos. to ll'', and doubtless all night.

Mostly ov't at 6''. Clear at 10''. No A.B. to 10".

Fair. No A.B. to 9''.

Clear. No A.B. to 10".

Snowing slightly. Obs. impos. to 10", and doubtless all night.

Ov't. bbs.'impos. to 10".

obs. impos. most of eA^'g ; cl'r a short time at 8" ; no A.B. seen.Ov't.

:

Clear.

Clear.

Clear.

Clear.

No A.B. to 10".

No A.B. to 10".

No A.B. to 9".

No A.B.

Moon interferes.

Ov't, with thick haze. Obs. nearly impos. to 10".

No A.B. seen to 9^", but obs. very unc. on ac't of clouds and moon.
Mostly clear. No" A.B. to 10".

Dense haze. Obs. impos. to 10", and probably all night.

Clear at 6". No A.B. to 10".

Rain storm during evening. Obs. impos.

No A.B. to 10".

Clear. No A.B. to 9^".

Clearing at 6". Mostly clear at 10". No A.B. to 10".

Clear, A.B., slight. No streamers detected. (50)
Raining. Obs. impos.

Clear. No A.B. during the evening to 9^",

Obs. uncertain on account of clouds. Possibly a very faint light.

Clear. No A.B.
Thickly ov't. Obs. impos. to 11", and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 12".*

Mostly ov't at 6". Clear at 10". No A.B. to 10|".

Thinly ov't. No A.B. seen. Cloudy about horizon.

Clear. No A.B. to 10".

Ov't. Obs. impos. to 10", and probably all night.

Ov't at 6". Clear at 10". No A.B. to 10".

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't : rainy. Obs. impos.

Clear. No A.B. visible to 10". Moon however interferes.

Ov't. Rain during evening. Obs. impos. to 10".

Clear. A.B., splendid.* (51)
Clear. A.B., moderate : streamers and red spots. (52)

Partly ov't. No A.B. seen, but obs. unc. on ac't of moon and haze.

Ov't : obs. impos. to 10", and doubtless all night : rain during night.

Mostly clear. No A.B. to 12". Moon interferes.

Ov't. Obs. impos. to 10", and doubtless all night.

Raining. Obs. impos. to 10", and doubtless all night.

Obs. nearly impos. on account of clouds and moon.

March 19th.—Slight A.B. between Qh and lOh and perhaps earlier. Clouds interfered much
with observation.
April 19th.—After that mostly clear, and apparently a faint light, but uncertain.
April 29th.—Whole N. denii-hemisphere covered with streamers and spots, of red and white

;

streamers converged, but the corona was not distinctly formed. Rank about No. 9.

3



18

1838-
May 7

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

June 1

2

3

4

6

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Obs, impos. to lO"", and d's all night.

sky som't hazy and cl'y ; obs, a little unc.

HerricWs Auroral Register.

Ov'tatlO^: obs, then impos. ; did not observe early ; then pos, cl'r.

Ov't, Raining, Obs. impos, to 10**, and doubtless all night,

Ov't. Obs. impos. to 10'\ [moon and clouds.

Rain at 6'' ; half clear at 10^ : no A,B. to lO*". Obs. unc, on ac't of
Mostly clear. No A,B. to 10". Moon.
Ov't. Obs. impos. to 10".

Clear. No A.B. to 10".

Mostly clear. A,B., moderate,* (53)
Clear : hazy aboxit horizon. No A.B.
Ov't. Obs, impos, to 12".

Ov't. Rain diiring night.

Clear. No A.B, toll".
Clear, No A.B. to 10".

Half clear : no A.B, to 9"

Ov't, Obs, impos. to 10".

Half clear at 6"
; raining at 10" : obs. impos. to 11", and p. all night.*

Ov't. Obs. impos. to 10", and probably all night.

Ov't. Obs. impos. to 10^", and probably all night.

Obs. uncertain on account of clouds
;
pos, a faint light about 9".

Ov't. Obs. impos. to 10".

Ov't; rain between 9" and 10". Obs. impos. to 10".

No A.B. to 10". Moon.
Mostly clear. No A.B. to 10". Moon.
No A.B. to 10". Moon.
Clear at 6". Obs. nearly impos. to 10" on ac't of clouds and moon.
Ov't. Obs. impos. to 10", and probably all night.

No A.B. to 10". Moon.
Clear. No A.B. to 10". Moon.
Ov't, rain. Obs. impos. to 10".

Partly ov't. Obs. nearly impos. on account of clouds and moon,
Ov't, drizzling. Obs. impos. to 10", and doubtless all night.

Clear. No A.B. to 10". Moon.
Mostly clear. No A.B. to 10". Moon.
Mostly clear. No A.B. to 10". Moon.
Clear. No A.B. to 10",

Clear. No A.B.
Half clear : obs. unc, on ac't of clouds ; apparently a faint light.

Obs. uncertain early in the evening: none at 10",

Clear. No A.B. to 10".

Clear. No A.B. to 10".

Clear, No A,B, to 10".

Nearly ov't, Obs, nearly impos.
Clear. No A.B, to 10",

Clear, No A,B, to 9^",

Clear, No A,B, to 10".

Partly clear, Obs. inic. on ac't of clouds. Prob. none to 10''.

Clear. No A.B. to 10|-".

Ov't. Obs. impos. to 12".

Ov't. Obs. impos. to 10",

Clear, A.B,, distinct : a low arch with occasional streamers,* ^54)
Clear, A,B., streamers, some colored, and 40° to 50° high, (55)

May 14tli.—Chiefly a diffuse illumination about N. horizon, with occasional streamers.
May 23d.—Possibly auroral light seen through clouds.
June 25th.—Watched for a few minutes only, about lOh 30m.



Henicl^s Auroral Register. 19

1838
June 27

28
29

30
July 1

2

3

4
5

6

7

8

9

10
11

12

13

14

15

16

17

18
19

20
21

22
23

24
25

26

27

28

29

30

31

Aug. 1

2

3

4

5

6

9

10
11

12

13

14

15

Ov"'t. Obs. impos. to 11'' on account of clouds.

Mostly clear. No A.B. to 11\ Moon.
Clean No A.B. to 11". Moon.
Ov't. Obs. impos. to lO*', and probably all night.

Ov't. Obs. impos. to 10". Thunder storm at'3|" a. m. (2d).

Obs. n'y impos. to 1 0" on ac't of cl'ds in N. ; frequent lightning in N.
Partly ov't. Obs. unc. to 1 0" on ac't of cl'ds and moon : prob. none.

M'y clear. No A.B. to 11", but moon and some cl'ds interf a little.

M'y ov't ; frequent lightning in N. : obs. impos., or nearly so to 10".

Clear. No A.B. to fo". Moon.
Clear. No A.B. to 11". Moon.
Clear. No AB. to 10". Moon.
Mostly clear. No A.B. to 11".

Mostly clear. No AB. to 10".

Moon.*
Moon.

(56)

(57)

[susp. to 10".

Frequent I'tnings in N. in the ev'g : obs. unc. on ac't of cl'ds : none
Ov't. Obs. impos. to 10".

Cl'r : no AB. to 10". [AB. at 1 1", according to Mr. A. B. H.]

Clear. No A.B. to 10".

Clear : A.B., moderate, diffuse light and occasional streamers.*

Mostly clear. No A.B. to 10".

Clear. No A.B. to 10".

Ov't, rain. Obs. impos. to 10.

Clear. Possibly some auroral light ; very little, however, if any.

Obs. impos. on account of clouds and storms.

Clear. No AB. to 10".

Clear. No AB. to 10".

Clear. No A B. to 11".

No obs. except at 10", when it was partly cloudy and no A.B. susp.

Clear. No AB. to 10".

Ov't, rain. Obs. impos.
Clear: no AB. to 10".* (58)
Mostly ov't in N. Obs. nearly impos. to 10". None suspected.

Clear. No AB. to 10^". Moon.* (59)
Clear. No AB. to 12".

Cloudy. Obs. impos. to 10".

Clear. No A.B. to 10". Moon.
Clear. No AB. to 10". Moon.
Clear. No AB. to 10". Moon.
No obs. If conspicuous AB. was visible I should have heard of it.

(( a u u u i(

Mostly clear. No A.B. to 11". Moon.
Mostly clear. No AB. to 11". Moon.
Clear. No A.B. to 10". Moon.
Ov't. Obs. impos. to 2" a. m. of the 10th.

Ov't and raining. Obs. impos. to 12".

Clear. No AB. to 10".

Mostly clear. Obs. uncertain.

Clear. No AB. to 10". [somewhat uncertain.

Obs. impos. to 9"
;
partially clear about 10", and no AB. seen : obs.

July 9th.—Dr. W. Tully suspected an aurora before the mooa rose, bat there is much uncer-
tainty about it.

July 15th.—None above 30° altitude while I watched.
July 37th.— [A.B. seen about llh by Mr. A. B. Haile ; streamers.]
July 29th.—A faint auroral light suspected, but uncertain. [A.B., streamers seen about llh

by Mr. A. B. Haile.]
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Clear. No A.B. to 11*^.

Clear. No A.B. to 10".

Clear. No A.B. to 10'^.

Ov't at 10''; previously chiefly clear, and no A.B.
Ov't. Obs. impos. to lO''. Lightning during the evening.

Partly clear.*

Clear. A little A.B. about midnight : none seen previously.

Mostly ov't. Obs. nearly impos.
Raining. Obs. impos.

Moon sets at 9^^ 55™.Clear. No A.B. to lO'^.

Ov't. Obs. impos. to lO*"

Clear. A.B. to 10\*
Mostly ov't. Obs. impos.

Clear. No A.B. to lO''.

Ov't.

Clear.

Clear.

Clear.

Clear.

Clear.

Clear.

Clear.

Clear.

Clear.

Clear.

to 10^
Moon.

Obs. impos. to 10'', and probably all night.

No A.B.
No A.B.
No A.B. to 10". Moon.
No A.B. Moon.
Faint red stains of A.B. about 8*^.*

No A.B. to 10". Moon.
Some auroral streamers, very faint.

No A.B. to 10".

No A.B. to 10".

(60)

(61)

(62)

Faint auroral light to 9^"
; about 11" streamers.

Mostly ov't. Obs. nearly impos.

Ov't and rain. Obs. impos.

Clear. A.B. during evening and night.*

Clear. A.B. from end of twilight onward.*
Mostly ov't. A.B. seen through the broken clouds.*

Mostly ov't. A.B. seen through the broken clouds.*

Mostly ov't. A.B. seen very imperfectly through the clouds.*

Ov't. Obs. impos. after about 8". No obs. previously.

Clear. No A.B.
Cleai'. No A.B., or possibly a very faint light.

Ov't. Obs. impos.

Ov't. Obs. impos. to 10".

Clear. No A.B. to 9". Moon begins to interfere.

Clear. No A.B. to 9".

Ov't. Obs. impos. to 9".

Ov't, Storm from N.N.E. Obs. impos. to 10" and all night.

Ov't. Obs. impos.

Ov't. Obs. impos.

Clear. No A.B.
Clear. No A.B., and none at 4" a. m. of Oct. 1st.

(63)

(64)

(65)

(66)

(67)

(70)

Aug. 23d.—Some unusual light in the N. but no streamers noticed to lOh. A faint A.B. prob-
ably. [Mr. A. B. Haile saw streamers between lOh and llh.]

Aug. 28th.—Little else than a diffuse light—an occasional low streamer.
Sept. 5th.—Moon interferes greatly. Saw no streamers, but did not watch long.
Sept. loth.—A distinct arch from 1° to 2° high in N. I saw no streamers.
Sept. 14th.—Groups of short streamers at an altitude of 40°, gliding westward. Not a very

great display. (Seen at Richmond, Ky.)
Sept. 15th.—Probably not a great display.

Sept. 16tb.—No streamers noticed, but a strong illumination.
tept. 17th.

—

No doubt as to its existence ; but much uncertainty as to its extent.
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Clear, No A.B. to 9''. Moon.
Much clouded: obs. scarcely pos. on ac't of cl'ds and moon to 10''.

Clear. No A.B. to 10". Moon.
Clear. No A.B. to 9''. Moon.
Clear. No A.B. to 10".

Quite cloudy. No A.B. seen, but obs, unc. [''^"7 magnitude.
Cl'r : no A.B. to moonrise ; aft. not easy to det.

; p. (at least) none of
Clear. No A.B. to 9".

Cloudy. Obs. nearly or quite impos. to 9''.

Ov't and rainy. Obs. impos.

Clear to 9|'\ No A.B. to that time.

Ov't. Obs. impos. to 10'\

Mostly clear. No A.B, to 9''.

Ov't. Obs. impos. to ll*".

Clear about 8", and after. No A.B. to 10^
Clear. Slight auroral dawn in the north. (71)
Clear. No" A.B. to 9".

Much ov't, and obs, som't unc, : no A.B. detected
;
prob, none to 9''.

Ov't and stormy from E, Obs. impos. to 10".

Partly ov't : obs, unc, : a little unusual light susp,, but very unc.

Ov't, Obs, impos, to 9".

Clear. No A.B. to 10", or at 12".

Ov't. Obs. scarcely possible to 10". Probably none.

Ov't and stormy, Obs. impos. to 10". Began to clear about 10".

Clear. No A.B, to 10", Moon early part of evening.
Clear. No A.B, to 11".

Hazy. Obs. dif ; haze and moon : no great display, p. none at all.

Ov't and stormy. Obs. impos. all night probably.
Clear. No A.B. to 10". Moon interferes.

Partly clear : obs. unc. on ac't of cl'ds and moon
;
prob. none to 10".

Clear. No A.B. to 10". Moon.
Partly clear to 8", aft. clouds. No A.B. seen : obs. nearly impos.
Clear. No A.B. to 9^". Full moon,
M'y cl'r : no A,B. seen to 9", but obs, very d'l from moon and haze.

Ov't and rainy. Obs. impos. to 10", ancl doubtless all night.

Ov't and rainy. Obs. imj^os. to 10", and doubtless all night.

Mostly clear. No A.B. to 10".

Ov't. Obs. impos. to 10", and doubtless all night. [night.

Ov't, very heavy rain d'g ev'g with some lightning ; obs. impos. all

Mostly clear. No A.B.^to 9".

Clear. No A.B. to 10".

Ov't. Obs. nearly impos. to 9". None seen.

Partly clear: A.B. ; about 11" several fine streamers.* (72)
Ov't to 10". A.B. seen after 10".* ^73)
Clear. Slight A.B., diffuse light, seen to 10". (74)
Ov't. Rainy and fo2;gy. Obs. impos. all night.

Partly clear. No A^B, to 11".

Clear. No A.B, to 9",

Ov't, snowing, Obs. impos. to 10".

Clear. No A.B, to 10",

Ov't till about 9". No A.B. between 9" and 10" Sky very clear.

Clear. No A.B. to 10".

Nov. 12th.—Light seen all night through the clouds.
Nov. 13th.—Not very great, according to reports of others.
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HerricJc's Auroral Register.

M'y ov't : no A.B, about 6'' ; soon after that ov't, and obs. imp. to 10''.

Ov't: obs. n'y imp., <^c'l bi'^^ks in cl'ds ; moon interf.
;
prob. none.

Clear. No A.B. Moon interferes.

Clear. Very fine A.B.* (75)
Clear. No A.B. to 10^ Moon.
Ov't, snowing. Obs. impos. to lO*".

Clear. No A.B. to 9\ Moon.
Clear. No A.B. to 9^^.

Mostly clear. No A.B. to 9^
Ov't. Obs. impos. to 10*^.

Mostly clear. No A.B. to 12". Moon.
Mostly clear. No A.B. to 11\
Ov't all night ; snow. Obs. impos. all night, and morning of 5th.

Ov't. Obs. impos. to lO''.

Clear. No A.B, all night. Shooting stars in unusual nixmbers.

Clear. No A.B. to 10''. Shooting stars in unusual numbers.
Clear. No A.B. to 10\
Clear till 7" 5™. No A.B. to that time ; after that ov't.

Partly clear till 7^''. No A.B. to that time ; after that ov't.

Ov't to 8'', after that clear. No A.B. from 8'' to 10".

Clear. No A.B. to <d\\

Mostly cloudy; breaking away about 10''.*

Almost wholly ov't, and misty : obs. nearly impos. all night,

Clear. No A.B. to 9".

Clear. No A.B. to 9'' ; or from 4'' to 5'' next morning.
Ov't: snowing after 7^''. Obs. imj^os. to 11''.

Ov't to 10'' and obs. imjDOS. ; at 10'' clouds broken : no A.B., I think.

Ov't to 9^^'' with oc'l breaks; obs. imp. ; cl'y early on morn, of 20th.

Mostly clear to 10'' ; hazy toward horizon.*

Ov't all evening to 10^'', except for a few minutes. No A.B. then.

Clear in early part of ev'g, cl'y after. : no A.B. seen ; moon present.

Mostly clear. No A.B. "seen to 10''. Moon.
Mostly clear. No A.B. to 10".

Mostly ov't. Obs. nearly impos. to 10''.

Clear. No A.B. to 10", but moon. None at 5^" next morning.

Ov't to about 10"
; after that partly clear. Moon. No A.B. seen,

Ov't, thinly and thickly : obs. impos. to 10", and doubtless all night.

Clear. No A.B. to 10". Moon.
Cl'r to 8"

; som't cl'y aft. : no A.B. to 9"
; moon ; ov't at 6" of 31st.

Clear. No A.B. to 12". Moon.

P'y clear to 11" : no A.B. seen to that time : moon : ov't next morn.

Ov't. Slight snow. Obs. impos. to 10", and probably all night.

Ov't. Obs. impos. to 9", and probably all night.

Ov't. Obs. impos. to 10", and probably all night.

Clear to about 8" 40'". No A.B. to that time. Ov't afterwards.

Clear. No A.B, to 10",

Ov't, and rainy part of evening, Obs. impos. to 10".

Very clear. Windy. No A.B. to 12".

Ov't : obs. impos. to 9", and d's all night ; snow during night.

Nov. 25th.—First noticed about 8h SOm a long arch about 1.5° high at vertex, quite persistent.

About 9h an outburst of streamers with much red, W. of N. No corona then. Some spots in

W.N.W. besides.

Dec. 13th.—A faint light in N. ; most probably an aurora.

Dec. 20th.—No A.B. seen. Moon. Overcast from 10b, and early in morning.
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Ov't to 8''. After tliat very clear.* (77)
Ov't from 6'' to 10''

: p'y cPr for a sliort time at 1 0''
: obs. n'y impos.

Mostly clear all evening. Very clear from 10''. No A.B. to 1
1''.

Ov't. 01)s. nearly or quite impos. to 11''.*

Ov't from 9P to 11''.* (78)
Mostly cl'r : no A.B. to 1 1'', or pos. a very faint light : clear at dawn.
Very clear : slight A.B. about 7:^'' ; a very taint diffuse I't after. (79)
Mostly ov't. Obs. nearly impos. to 10''. None suspected.*

Mostly ov't. Obs. nearly impos. to 10''. None suspected.

Clear. Fine A.B. from end of twilight to 10'' at least.* (80)
Hazy. Obs. nearly impos. to 10''.

Ov't to between 9'' and 10''.* (81)
Ov't and snowing all evening. Obs, impos. to 11''.*

Clear. No A.B.'to 12''.

Clear. No A.B. to 10''.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 9^'' at least, and prob. later. [obs. impos.
Ov't to 8'', aft. m'y cl'r to 9^'' : no A.B. seen between ; at other times
Mostly clear. No A.B. to 10". Moon.
Partly clear. No A.B. seen. Obs. difficult and uncertain.

Mostly clear. No A.B. to 10''. Moon.
Ov't. Obs. impos. to 10^''.

Ov't, snow. Obs. impos. to 10^'\

Clear. No A.B. to 10''.

M'y ov't : obs. nearly impos. to 10'' ; none seen, and yet som't susp.

Mostly clear.* (82)
Very clear. No A.B. to 10'', or (barely possible) a very faint light.

Very clear. No A.B. to 10''.

Ov't to 9'^, after that clear. No A.B. to 10'\

Ov't to 11'^, and doubtless all night. Quiet rain. Obs. impos.
Very clear. No A.B. to 9^''.

Ov't. No obs. possible to 9'', and doubtless to 10''. [after 9'' ov't.

Ov't to 8"
; from 8'' to 9'' partially cl'r but hazy : no A.B. seen then

;

Very clear. No A.B. to 10".

Mostly clear. No A.B. to 10".

Clear; slightly hazy. No A.B. to 10".

Ov't and somewhat rainy. Obs. impos. to 10" at least.

Clear to 8". After, ov't. No A.B. to 8".

Ov't, and rainy. Obs. to 10" (at least) impos.

Very clear : moon : low auroral bank during most of evening. (83)
M'y cl'r most of ev'g : no A.B. seen to 9^'', but obs. unc. and difficult.

Ov't. Obs. impos. to 10".

Ov't to 10", and doubtless all night. Obs. impos.
Ov't to 10", and all night. Rain during night. Obs. impos.
Ov't to 9"

;
partly clear at 10" : no A.B. then visible : moon interf.

Ov't to 10", and j^robably all night. Obs. impos.

Jan. 10th.—Auroral bow of much constancy and brightness. A few streamers 10° or 20"
high between 9h and lOh.

Jan. 13th.—About 9h, through a break in the clouds, saw some light, but probably nothing
unusual. Overcast at 6h a. m. (14th).

Jan. 14th.—A narrow strip of clear sky for about 160° around the N., very bright ; doubtless an
A.B. behind. Mostly overcast at 6h a. m. (15th) ; some light in north.
Jan. 17th.—[Aurora Australis seen this day,— Year Book of Facts, 1840, p. 276.]
Jan. 19th.—Not many streamers, but many arched spots—one in horizon S. of E.
Jan. 21st.—After it cleared some auroral light, or a low bank, or arch, in north.
Jan. 22d.—Reddishness (?) of clouds about 7h (?).

Feb. 4th.—Faint auroral light, but undoubted ; from about S'' 30m onward.
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Clear ; slightly smoky. IS^o A.B. to 10^''. Moon.*
Ov't; rain from easterly quarter. Obs. impos. to 10''.

Ov't to 9^*^ ; nearly clear then. No A.B. seen. Moon near the full.

Ov't and raining to 11*". Obs. impos. Snow during night.

Clear to 7^'' (moonrise). No A.B., and none seen to 10'^.

Ov't to 9^*", and probably all night, Obs. impos. Snow storm.

Very clear. No A.B. to 9|'\

Very clear. No A.B. to 10^
Mostly clear. Faint, but decided A.B. at 8", and up to 10\* (84)

Clear. No A.B. to 10^
Clear. No A.B. to 10".

Ov't and rainy. Obs. impos. to 10*', and doubtless all night.

Ov't to 9^*^, and obs. impos. ; clearing at 10'\ but no A.B. seen.*

Very clear. A.B. seen from dark : diiFuse light with low arch.* (85)
Very clear. No A.B. to 10".

Clear. No A.B. to 10".

Partly clear. No A.B. to 10".

Clear. No A.B. to 10".

Very clear. Slight A.B.* (86)
Partly clear. No A.B. to 10", or pos. a very faint I't, but doubtful.

Ov't. Obs. impos. to 10", and doiibtless all night.

Mostly ov't, and moon. Obs. nearly impos. to 10". None seen.

Ov't. Obs. impos. to 10".

Ov't; sleet falling. Obs. impos. to 10", and doubtless all night.

Ov't ; drizzle. Obs. impos. all night.

Ov't. Obs. impos. to 10", and probably most of the night.

Mostly ov't. Obs. impos. to 10". [have been detected.

M'y ov't in N. : moon : obs. nearly impos. to 10" : none but No. 1 c'd

Clear. No A.B. seen to 10". Bright moonlight.

Clear. No A.B. Bright moonlight.

Mostly ov't in N. Obs. nearly impos. to 10": moon: none susp.

Smoky : obs. n'y impos. to 1 0" on ac't of this and moon : none susp.

Ov't : obs. impos. to 10" and d's all n't : rain during n't : full moon.
Clear. No A.B. to 10".

Clear. No A.B. to 10". Moon rose 10'" after close of twilight.

M'y cl'r, hazy. No A.B. seen to moonrise (about 9"), and none aft.

Clear. No A.B. to 10".

Ov't. Obs. impos. to 10".

Clear, but hazy. No A.B. to 10|".

Ov't. Obs. impos. to 10", and doubtless all night.

Cl'ss, but hazy : no A.B. seen to 9^" : obs. near hor. dif : p. none.

Mostly clear. No A.B. to 9^".

Very clear. Very taint A.B., scarcely visible before 9".* (87)

Mostly clear. No A.B. to 10".

Ov't. Obs. impos. to 10".

Densely ov't. Obs. impos. to 10", and d's all night : began to rain.

Ov't : high wind and driving rain. Obs. impos.

Ov't : rain storm from N.N.E. Obs. impos. all night.

Ov't. Obs. impos. to 10", and doubtless all night.

I

Feb. 25th.—Possibly a very faint light in N., but uncertain on account of moon.
March 5th.—Streamers 40° high after lOli, as Mr. H. L. Smith informs me.
March 9th.—Perhaps a very faint appearance of A.B.
March 10th.—I saw no streamers, but I watched only a short time.

March 15th.—A soft low light in N. quarter up to lOh. No streamers.

April 8th.—Seen up to lOh lOm ; merely low difluse light.
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|Mostly ov't to lO'^, when about half clear. No A.B. visible then.
Ov't to lO*", and doubtless all iiioht. Obs. impos.
Ov't to 10'', and doubtless all ni<;ht. Obs. ini|)os.

Cl'r : no A.B. during the n't : moon interf. until about 1 a. m. (19th).
Mostly clear. No A.B. seen to lO*", nor at midnight.
Mostly clear. No A.B. seen to 10'', Moon.
Clear: faint A.B. lying along N. horizon : I saw no streamers.* (88)

no A.B. to 11'^, or pos. a very taint light : moon makes it uncCI

M'y cl'ss, hazy: no A.B. seen to 'lO'\ but obs. dif. on ac't of moon
Ov't. Obs. impos. to lO.p, [and haze.
Ov't. Obs. impos. to 10''.

Mostly clear. No A.B. seen to 10''. Moon interferes.

Almost wholly ov't. Obs. impos. to 10''.

Ov't. Obs. impos. to 10''. [ov't to 10'', and obs. impos.
Clear a few minutes at 8''

; no A.B. seen then, but twil't interf : aft.

Ov't and showery. Obs. impos. to 10'', and doubtless all night.
Ov't, sprinkling: obs. impos. to lO*", and doubtless all night.
Clear. No A.B. to 10''. Thunder storm during night.

No A.B. to 10''.

No A.B. to 10\

(89)

Clear.

Clear.

Mostly
Clear.

Clear.

Ov't.

ov't.*

No A.B. to 10''.

No A.B. to 9i\
Obs, impos. to 10"

and none at 1'' of 8th.
''. Thunder shower from 1'' to 2'' of 9th.

Mostly clear in north.* (90)
Clear : diftuse auroral light in N. : no streamers noticed to 1 1**. (91

)

Clear; hazy about horizon. No A.B. to 10''.*

Clear. No A.B. to 10\
Ov't. Obs. impos. to 10'', and doubtless all night: rain in night.*
Mostly clear after 9''. A.B. seen.* (92)
Mostly clear except a bank of clouds in N. and N.W.* (93)
Ov't, showery. Obs. impos. to 10'', and probably all night.

Ov't; rain during night: obs. impos. to 10'', and prob. all night.

Mostly clear ; few clouds about N. Moon interferes.*

Clear. No A.B. to 10''. Moon interferes.

Clear; hazy near horizon. No A.B. to 10+''.

Mostly ov't. Obs. impos. (unless a very extensive aurora) to 10''.

Ov't. Obs. impos. to 10'', and probably all night. [liant.

Clear to 10'', when it became ov't. No A.B. seen to 10'' : moon bril-

Ov't. Obs. impos. to 10'', and probably all night.

Clear. No A.B. to 91". Moon brilliant.

Mostly ov't. Obs. impos. to 10''. None suspected.

Ov't, and rainy. Obs. impos. to 10'', and doubtless all night.

M'y ov't : obs. n'y or quite impos, to 11'', and d's all n't : none susp.

Clear : no A.B. at 9''
: moon rose about 9'' 10°* : no A.B. seen to lO"".

April 21st.—[Streamers were seen here however.] I saw the same appearance at 3h a. m.
of 22d.

May 5th.—Throu2;h openings in clouds an unusual lisht appeared in N., doubtless an A.B.
[Very tine display, perhaps coronal, as I hear from good authority.]
May 9th.—A faint auroral dawn visible all the evening up to lOh at least. I saw no streamers.
May llth.—A.B. at Worcester, Mass. Boxt. Med. and Surg. Jour.., xx, 18.

May 18th.—Is there a faint light in N. behind the clouds V

May 14th.—Streamers 20° high at times ; a little red light
;
going on at lOh.

May 1.5th.—Moon low in W. A.B. undoubtedly, but mostly concealed by clouds. I saw two
streamers 30° high.

May 18th.—No certain A.B. to lOh, but possibly a faint light.
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May 30 Clear. No A.B. to 10".

31 Clear. A.B. seen.* (94)
June 1 Ov't. Obs. impos. to 10*", and probably all nig-lit.

2 Mostly clear: clouds 10° hio;h in W., N. and N.E. ; no A.B. above.
3 Ov't with oc'l breaks in cl'ds. Obs. impos. to 10'', and prob. later.

4 Ov't ; beo;an to rain at lO"". Obs, impos. to 10'', and d's all night.*
5 Ov't. Obs. impos. to 10'', and doubtless later.

6 Beautifully cl'r and calm : A.B. seen; very slight dawn in N.* (95)

7 Mostly clear; gradually clouding from 9'' to 10''.* (96)
8 Ov't. Obs. impos. to 10'', and doubtless all night.

9 Cl'r at 10'' except N. hor. : no A.B. vis., and p. none to 10" lO''^

10 M'y cl'r, low cl'ds in N". hor. : no A.B. vis. to 11'', and prob. none.

11 Clear, but no A.B. to 10". [ing and night.

12 M'y ov't; oc'l breaks ; no A.B. then seen : obs. nearly impos. even-
13 Ov't. Obs. impos. to 10'', and probably later.*

14 Clear. No A.B. to 10'', or at 1'' of 15th. [very good.
15 Clear. No A.B. at 11", and prob. none previous, but the obs. not
16 Clear. No A.B. to 10".

17 Ov't with dense haze. Obs. impos. to 10", and doubtless all night.

18 Ov't to 10", and later. Cleared during the night.

19 Clear. Moon interferes. No A.B. to^lO^".

20 Ov't about N. Obs. impos. to 10", and probably all night.

21 Ov't. Obs. impos. to 10", and doubtless all night.

22 Ov't. Obs. impos. to 10", and d's later: cleared off during night,

23 P'y cl'ded, but an A.B. ofmuch brightness w'd have been vis. if pres-

24 Ov't: obs. impos. to 10", and p. all night. [ent: no A.B, to 10".

25 Clear. No A.B. to lOj". Moon nearly full.

26 Ov't in N. Obs. impos. to 10", and probably later.

27 Ov't. Obs. impos. to 10|^", and doubtless all night.

28 Ov't; some rain. Obs. impos. to 10^", and probably all night.

29 Clear. No A.B. to 10". Moon rises" about 10".

30 Clear : no A.B. to 10" 10"', or perha])s there is a faint I't in N.N.W.*
July 1 Cloudless but slightly hazy. No A.B. to 10".

2 Ov't, rainy. Obs. impos. to 10", and doubtless all night.

3 Mostly clear. A decided A.B.* (97)
4 Mostly clear. No A.B. to 10", or possibly a very faint light.

5 Clear. No A.B. to 10".

6 Clear. No A.B. to 10",

7 Clear. No A.B. to 9" 40™,

8 Mostly ov't. Obs. impos. to 10", and doubtless later.

9 Mostly clear. No A.B. to 11".

10 Mostly ov't. Obs. impos. to 10|".

11 Thunder shower during ev'g. Frequent lightning after it passed.*

May 31st.—A low ill-defined band in N., about 3° bigli at vertex, at lOh; horizontal extent

about 30° or 35°
; little change up to lOh. No streamers.

June 4th.—Clouds liohter near N. horizon. Are they thinner there, or is there an A.B. be-

yond ?

June 6th.—Watched at lOh 10m a short time. No arch, but only a dim illumination. At
lOh 40ra Mr. E. P. Mason saw bright streamers 10° high, and arch 1° high.

June 7th.—A.B. Distinct band of illumination about 5° high ; without much change to IQli,

but clouds obscured parts of it. No streamers to lOh.

June 13th.—Mr. A. B. Haile tells me that at 111) .5m the clouds lifted in the N. and left a long
narrow space, in which the light appeared unusual ;

perhaps an aurora.

Juue 30th.—I am uncertain, but suspect a very slight A.B.
July 3d.—Several streamers about N. 15° E., about 12° or 15° high. No others seen up to

llh, but clouds interfere greatly.

July 11th.—Clouds breaking away about IQh. Probably no A.B. up to lOh 10m, but at times

I suspected a faiut light.

i
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July 12

13

14

15

16

17

18

19

20
21

22
2.3

24

25

26

27

28

29
30

31

Aug. 1

2

3

4

5

6
7

8

9

lOj

11

12

13

14

15

16

17

18

19
20
21

22

23

Clear, No A.B, to ll"^. [somewhat uncertain.

Clouded, oc'l breaks : no A.B. to lO"* as far as c'd be ascertained : obs.

Ov't. Obs. inipos. to 10i'\
Ov't. Obs. inipos. to 10'' 20"\

Clear and pleasant. No A.B. to 2^ of 17th.

Very clear after about 10''. No A.B. to 11''.*

Clear. ]V[oon interferes. No A.B. to 10:^'\

Clear. Moon interferes. No A.B. to 10''.

Ov't and showery. Obs. inipos. to 10'', and probably all night.

Ov't. Obs. impos. to 10'", and probably all night.

Ov't. Obs. impos. to 10'', and probably most of the night.

Clear. Moon. No A.B. to 10".

Ov't. Obs. impos. to 10'', and probably most of the night.

Ov't. Obs. impos. to 10'', and doubtless later.

Clear. Full moon. No A.B. to 11''. [suspected.

Very hazy. Moon dimly shining : obs. nearly impos. to 10''
: none

Cloudless but hazy. Moon. Obs. uncertain. Prob. none to 10'\

P'y cl'r from 9" to 10'' ; obsc. in N., obs. unc. : no A.B. seen to 10''.

Mostly clear. A.B. seen.* (98)

Mostly clear. No A.B. to 10''.*

Splendidly clear. No A.B. to lOl".

Ov't; raining at 10''. Obs. impos. to ll**, and probably later.

Clear. No A.B. to \Q)^.

Clear, No A.B. to 11''. Somewhat hazy.

Cloudless, but hazy. No A.B. to 10". [all night.

Ov't almost entirely, and at O^*" wholly. Obs. impos. to ll*", and p.

Clear. No A.B. to 11^", but^partly cloudy after 10".

Ov't. Obs. impos. to 10", and d's later: cl'r at 1": no A.B. vis.

Beautifully clear.*

Beautifully clear. A.B. seen. Watched till li" of 11th.* (99)

Much clouded. Very clear for a short time at 8^".*

Ov't with oc'l heavy showers : obs. impos. to 10", and p. all night.

Almost wholly ov't. Obs. impos. to 10", and probably later.

Clear. Between 11" and 12" a faint light across the N. horizon.*

Ov't : obs. impos. to 1 1", and p. all n't : I't streak in N., p. thin cl'ds.

Ov't and rainy. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10", and probal)ly all night.

Clear. Moon interferes. No A.B. seen to 10".

Cloudy in N. to 9", after that mostly clear : no A.B. to lOf".* (100)

Pai'tly clear to 10"
; then ov't, p. all night ; no A.B. present : moon.

P'y cl'r: moon: no A.B. seen to 10", but dif to det. : none susp.

M'y cl'r to 9", aft, ov't, and obs, impos., p. all n't : no A.B. seen to 9''.

July 17th.—The very fiiint light in N.N.W. is probably the zodiacal light, seen laterally.

July 30th.—About 9h 35m a single ill-defined streamer, 20= high at top, at N. 5° E. slowly
drifting to W., and in tive iniuutes had reached N. 5° W. and soon disappeared. Other slight

auroral indications afterward till moonrise.
July 31st.—But at one time I suspected a faint illumination ; doubtful. Tornado passed

through N. part of the city at noon.
Aug. 9th.—Watched tiir2h 10m (of 10th) for meteors, which were abundant. A faint light ia

N.N.W. and N.—perhaps auroral, more probably zodiacal.

Aug. 10th.—A streamer about lUi, and zones ; arch and diffuse light afterwards.

Aug. 11th.—At lOli nearly overcast. An auroral light suspected at various times, but uncer-
tain.

'
I did not myself look for it during the clearest part of the evening.

Aug. 14th.—It is probably auroral. Nothing previous. No streamers aud possibly zodiacal
light.

Aug. 20th.—Mr. F. Bradley thinks there was an A.B. but no streamers.



28

1839.
Aug. 24

25
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Sept, 1
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5

6
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9
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27

28

Herricl^s Auroral Register.

Ov't and cl'r by turns, mostly the former : no A.B. seen to 10^'', but
Clear. Moon. No A.B. to 10''. [most of time obs. impos.
M'y ov't : obs. impos., owing to cl'ds and moon, to lO*", and p. all n't.

M'y cl'r to 9'^, ov't to 10*>, p. all n't : no A.B. to 9'' ; obs, obstructed.
Mostly ov't, but partly clear in north.* (101)
Ov't. Obs. impos. to lO*", and p. all night : northeaster coming on.

Ov't: a violent wind and rain: obs. impos. to lO'', and d's all n't.

Very clear.* (102)
Very clear. A.B. seen.* (103)
Cl'r, some haze in hor. : no A.B. to 1 1^ : aft. 9'' Mr. A. B. H. watched.
Magnificent A.B. covering at times n'y the whole heavens.* (104)
Densely ov't. Obs. impos. to 9*^, and doubtless all night.*

Clear. No A.B. to lO'', or at 4'' of 6th.

Very cloudy during ev'g. No A.B. seen to 9^^^. Obs. som't unc.

Ov't. Obs. impos. to lO'', and probably all night.

Ov't. Obs. im])os. to lO*", and doubtless all night.

Clear. No A.B. to lli^
Clear. No A.B. to 10^
Clear and cloudy by turns,*

Clear and cloudy by turns.*

Clear. No A.B. to \&.
Clear. A.B. seen.*

Clear. A.B. seen.*

Many clouds : moonlight.

Ov't nearly all evening.

Cl'red between 9*^ and lO'',

Clear, Moon interferes,*

Clear. No A.B. to 10\
Smoky, misty and somewhat cloudy : no A.B, seen to 9^^.*

Ov't to 9**, Obs, impos.

Clear, No A.B. to lO''.

Ov't. Obs. impos. to 10'',

no5|
(106)

Obs. nearly impos. to 10''.*

Partly clear at 8'',* [am informed.

No A,B. seen to 10'', nor to 11'', as I

(107)

(108)

Ov't.

Clear.

Ov't

:

and doubtless later,

Obs, impos, to 9^^'', and probably all night.

No A,B, to 9^", Moon rose about n\^.

ain. Obs. impos. to 10'', and doubtless later.

Mostly clear, A fine A,B, ; not much seen before 9'',* (109)

Au^. 28th.—A decided A.B. reported by divers person?, but I was engaged within doors, and
did not see it. Streamers seen, but probably not very hijih.

Aug. 3lst.—An A.B. seen about 9li ; several faint streamers for a few minutes; afterwards a
diffuse light only to lOh.

Sept. 1st.—Diffuse light ; several faint streamers, some 10° high about lOh : no arch seen to lOh.

Sept. 3d.—Vif^ible as early as 7li 15m, and as late as 41i A. M. of 4th.

Sept. 4th.—Mr. W. C. Redfleld informs me that at Albany, N. Y., it was partly clear, and
there was visible a plain auroral segment for some time. He saw no streamers.

Sept. 11th.—Tolerably good opportunity for observation. Faint A.B. suspected to lOh, but
uncertain.

Sept. 13th.—Tolerably good opportunity for observation. No A.B. to llh, or possibly a faint

illumination.
Sept. 14th,—About lOh a low bright band of light lying along the North. About midnight

more litrht, and streamers 20° high. At oh a. m. of 15th, Mr. L. A. Daggett tells me that A.B.
was bi'illiaut, but no higher than 30°.

Sept. 15th.—No streamers seen to lOh, but not well watched ; a baud of strong light ; up to

lOh there was no light higher than about 20°.

Sept. 16th.—Possibly a faint auroral light, but doubtful.

Sept. 17th.—Some faint auroral light suspected, but quite doubtful.

Sept. 19th.—A.B. seen, but slight; about 9h a few streamers 15° high about N. 20° E. Did
not observe for more than 15 minutes.

Sept. 21st.—On account of clouds and moon, observation very unsatisfactory. [A decided
A.B. between 9h and lOh. Seen by Mr. F. Bradley.]

Sept. 28th.—At lib an ai-ch 25° liigli, and much general light. Moon then two hours higli.
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Clear. No A.B. to 10^
Ov't ; rainy to 9^'\ Obs. impos. [uncertain.

M'y cl'r, but some cl'ds about N. : no A.B. seen to 10''
: obs. slightly

Almost Avholly ov't. Obs. impos. to Of".

M'y fl'r, but some cl'ils about N. : no A.B. to 91*", nor at 5'' of 4th.

Mostly clear. No A.B. to 10''.

Clear. No A.B. to 9^^,

Partly clear. No A.B. to 10'', but obstructed and slightly unc.

Partly clear. No A.B. to ll**. Obs. tolerably good.'

Cloudless, but hazy. A very faint A.B. about 8''.* (110)

Cl'dless, but hazy : no A.B. to O**, or pos. a very fliint light about 9''.

Cloudy and clear by turns. A decided A.B., but faint.* (HI)
Cloudy about N., and obs much embarrassed.* (112)
Ov't. Obs. impos. to 9'', and probably all night.

Cl'r at 6'', but soon obsc. by mist : obs. impos. to 9'', and p. all n't.

Rainy. Obs. impos. to 10'', and doubtless all night.

P'y cl'dy : moon : no A.B. susp. to 10'' : none from 2'' to 5'' of 16th,

Clear. Moon. No A.B. to 10''. [sky being clear.

Clear. Moon. No A.B. to 9''.

Ov't. Obs. impos. to 9'', and doubtless all night.

Mostly ov't. Obs. nearly or quite impos. to 9''.

Clear. Moon. No A.B. to 9''.

Clear. Moon. No A.B. to 10|\*
Clear: moon: A.B. ; beingoccupied,didnot obs. itmuch.* (113)

Cloudless, but smoky. Moon. No A.B. seen to 9'', but obs. unc.

Cloudy and very smoky. Obs. impos. to 9^''.

Clear. No A.B. to 10''.

Cl'ss, but hazy. No A.B. to moonrise, and none seen after to 9^''.

Cloudless, but hazy. No A.B. to 9^".

Clear, but foggy near horizon. No A.B. to 9^*^.

Mostly clear. No A.B. to 9^'^.

Ov't. Obs. impos. to 10'', and doubtless later.

Rainy : obs. impos. to 1 0''
: lighter in N., p. from thinness of cl'ds.

Mostly clear at 6'', then ov't to 11''
: no A.B. at 6'' ; aft, obs. impos.

Clear. A long low cloud along N. horizon.*

Ov't to 9'', and later. Obs. impos. to 9''.

Clear. Possibly a slight auroral light to 10'', but som't unc* (114)
Violent rain and wind storm : obs. impos. to 11'', and d's all night.

Clear.* (115)
Cl'r and cl'dy by turns : no A.B. to 10^'', or pos. a very faint light.

Clear. Slight A.B. during evening: no streamers to 10''. (116)

Almost entirely ov't: obs. nearly impos. to 10'', and d's all night.*

Oct. 8th.—After that nothing seen to lOh. A decided A.B. at 3b 45ra a. m. of 8th : streamers
about 6° high, generally drifting to eastward.

Oct. 10th.—No streamers seen. At 3h a. m. of 11th a segment of light in N. about 3° high.
No streamers.

Oct. 11th.—An unusual light suspected through breaks in the clouds, but not certain ; up to
9b. Probably a faint aurora.

Oct. 21st.—[Prof C. U. Shepard on board Great Western saw auroral display.]

Oct 22d.—No corona. Red stains, white streamers, some 40° high.

Nov. 2d.—Above that seems to be a faint unusual light. No streamers seen. I presume it

is a faint A.B. ; up to lOh.

Nov. 4th.—Dr. Chas. Hooker saw an A.B. this morning, 2h a. m. Not very splendid.
Nov. 6th.—A very slight auroral dawn in N., and slightly uncertain whether it is unusual

;

up to lOVi.

Nov. 9th.—Through breaks in clouds appeared some unusual light in N., but doubtful
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HemcTi's Auroral Register.

Ov't. Obs. impos. to 10'',

Clear. A slight auroral light in N. now and then to 11''.* (117)
Ov't early part of ev'g ; cl'r at 9i^^ and onward. No A.B. to 10^^
Mostly clear to midnight. No A.]3. to 11*'.

Ov't, foggy. Obs. impos. to ll''.

Ov't. Obs. impos. to 11''.

Cleai'. Moon interferes. No A.B. to lO*",

Ov't. Obs. impos. to 10"'.* (118)
Ov't. Obs. impos. to 10''.

Clear. Moon. No A.B. to 10''. [to night.

M'y cl'r aft. 7^'' ; bank of cl'ds in N. : no A.B. seen to 1 1''
: moon full

Clear. Moon. No A.B. to 9''.

Clear. Moon. No A.B. to 9''.

Partly clear at sunset and to 7'', after which ov't.* (119)
Ov't and raining. Obs. impos. to 9'', and doubtless all night.

Clear and fine. No A.B. to 9''.

Clear. No A.B. to ll^
Clear. No A.B. to 11".

Clear. No A.B. to 11".

Mostly clear. No A.B. to 11''.

Mostly clear, hazy. No A.B. to 10''.

Ov't. Obs. impos. to 9'', and probably all night.

Ov't. Obs. impos. to 104-'', and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless all night.

Almost entirely ov't to 10", Avhen it suddenly cleared up.* (120)

Mostly clear. No A.B. to 11". [no A.B.
M'y ov't aft. 7" : obs. n'y impos. to 10"

; oc'l breaks in cl'ds : prob.

Wh'y ov't to 10", and d's all n't : obs. impos. : N.E. rain storm com-
Wholly ov't to 10", and d's all n't: rainy d'g the day. [ing on.

Wh'y ov't and raining : obs. impos. to 10", and p. most or all night.

No A.B. to 10".

obs. impos. to 10", and doubtless all night.

Moon. No A.B. to 10^".

Some clouds about N.*
Ov't. Obs. impos. to 9", and doubtless all night.

Ov't, snowing : high wind from N. or N.N.W. : obs. impos. all n't.

P'y cl'r after 9" : obs. impos. before : can hear of no A.B. after that

Clear. No A.B. to 10". Moon. [time.

Moon. No A.B. to 10''.

Moon. No A.B. to 10".

Moon. No A.B. to 10".

Mostly ov't. Moon. Obs. uncertain.

Ov't and snowing. Obs. impos. to 10".

Ov't and snowing. Obs. impos. to 10".

Ov't. Obs. impos. to 10".

Clear. No A.B. to 10",

Clear.. No A.B. to 11".

Snowing and raining. Obs. impos. to 10", and doubtless all night.

Clear. Moon to 8f
"."

Ov't and rainy after 9"

Mostly clear after 8",

Mostly clear. Moon.

Clear,

Clear,

Clear,

No A.B. prob. to 10",

Nov. 11th.—Possibly not unusual, but probably an A.B. Apparently an unusual light from
lOh to llh in W. near horizon.
Nov. 17th.—At 2h A. M. of 18th Dr. J. G. Percival saw an A.B. ; an arch and some streamers.

Nov. aSd.—A considerable A.3., beginning at 5h 30m. Reddish light 40° high; few stream-

ers. Bright white light after.

Dec. 4th.—A slight A.B. between lOh and llh probably.

Dec. 13th.—A slight A.B. suspected, but very uncertain ; up to lOb.
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30
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Feb. 1

2

3

4

5

6

7

Mostly ov't, clearing: p. no A.B. to lO*" ; obs. unc. on ac't of cl'ds.

Mostly ov't. Obs. nearly inipos. to 10*^.

Mostly clear. No A.R to 11''.*

Clear.' No A.B. to 12''. [A.B. at 4^ a. m. of 1st.] (121)

Very clear. No A.B. to midnight.

Mostly clear. No A.B. to 11''."

Clear. Fine display of A.B. : not higher than 40°.*

Mostly ov't.*

Clear. A.B.*
Mostly clear. No A.B. to 10'\

Clear. No A.B. to 9^
Clear. No A.B. to 0''.

Mostly clear. No A.B. to lO''.

Mostly ov't. Obs. impos. to 9''.

Ov't and snowing. Obs. impos, to 10'', and doubtless all night.

Clear. Moon interferes. No A.B. seen to 10''.

Ov't to 8'' ; then clearing, and clear by 9''. No A.B. to 9^''.

Ov't. Obs. impos. to 11'*.

Cl'dy and p'y cl'r by turns : moon: obs. unc. : no A.B. susp. to 10

Clear. Moon. No A.B. to 11'^.

Clear. Moon. No A.B. to 10\
Clear. No A.B. to 10".

Ov't. Obs. impos. to 10''.

Mostly ov't. Obs. impos. to lO''.

Very clear. No A.B. Moon rose at 8".

Snowing. Obs. impos., doubtless all night.

Ov't to "8^" ; afterwards clear. No A.B. to 9^''.

Clear. No A,B, to 10",

Clear. No A.B, to 10",

Mostly clear to 9|". No A.B. to 9t1-". Clouding up.

Mostly clear. No A.B. to 10",

Ov't, Obs, impos, to 11", and doubtless all night.

Obs. impos. to 10", and doubtless all night: foggy and drizzling.

Clearing between 8'' and 9". Very clear soon after 9".*

Clear early part of evening. Ov't at 8^", and onward.*
Mostly ov't, and obs. nearly impos. to 10".*

Clear. No A.B. to 9".

Clear. No A.B. to 10".

Clear. No A.B. to 10",

Mostly ov't. Obs. impos, to 10",

Clear early part of evening ; ov't at 9". No A.B, seen.

Clear, A.B, seen.*

foggy, Obs, impos, to 10", and doubtless all night.

raining. Obs. imjios, to 10", and doubtless all night.

Obs, impos, to 10", and doubtless latei*.

Moon, No A,B, to 10".

(1^'al

Ov't

;

Ov't \

Ov't,'

Clear

(127)

9

10

11

12 'Mostly ov't. Obs. nearly impos, to 10". None seeu

Dec. 30tb.—At llh I thought there was a very faint auroral light ; uncertain.

Jan. od.—Much red light ; streamers and arches. Most brilliant from 6h to 7h.

Jan. 4th.—Evidently some (but not great) display of A.B. ; obscured by clouds.

Jan. 5th.—Not much up to lOh, but a luminous arch, not changing much, about 7° high at

vertex: occasional streamers.
Jan. 30th.—Fine auroral arch low in the N. I saw no streamers. Arch 6° high at vertex.

Jan. 31st.—Low arch in N. I saw no streamers. Arch 6° high at vertex.

Feb. 1st.—A faint auroral light suspected.
Feb. 7th.—A low arch in N. with occasional streamers, not more than SS** high.
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Feb. 13 Mostly ov't: obs. n'y impos, to 10'' : none seen: moon also interf.

14 Ov't, misty. Obs, impos. to 10'', and doubtless later.

15 Clear. Moon. No A.B. to 10''.

16 Mostly ov't. Obs. impos. to 10''.

17 Mostly ov't. Moon. Obs. impos. to 10'', and probably all night.

18 Ov't and raining. Obs. impos. to 10'', and doubtless much later.

19 Thick fog. Obs. impos. to 10'', and doubtless all night.

20 Ov't. Obs. impos. to 10^''.

21 Clear. Slight auroral appearances low in north.* (^28)
22 Ov't. Obs. impos. to 10'', and doubtless all night.

23 Ov't. Obs. impos. to lO*", and probably all night.

24 Much obsc. by clouds. Obs. nearly impos. to 10''. None seen.

25 Mostly clear. No A.B. to 10''. Obs. som't embarrassed by cl'ds.

26 Ov't. Obs. nearly or quite impos. to 10^'', and prob. all night.

27 Ov't. Obs. impos. to 10'', and doubtless all night.

28 Ov't. Obs. impos. to 10''. [Clear at 11'' ; no A.B. : fide E. P. M.]
29 Half clear. No A.B. to 10''. Obs. embarrassed by clouds a little.

Mar. 1 Ov't. Obs. impos. to 10'', and doubtless all night.

2 M'y ov't to 9", when cl'ss but hazy: no A.B. to 10'', but obs. unc.

3 Ov't. Obs. impos. to 10'', and doubtless all night.

4 Cloudless, but hazy. No A.B. to 10".

5 Clear. Fine A.B.* (129)

6 Clear. No A.B. to 10'', or pos. a veiy faint light in N. about lO*",

7 Clear. Moon. No A.B. to 10".

8 Clear. Moon. No A.B. to 9".

9 Mostly clear. Moon. No A.B. to 10".

10 Ov't. Obs. impos. to 10''.

11 Clear. Moon. No A.B. to 10''.

12 Clear. Moon. No A.B. to 8".

13 Mostly clear; low clouds in N. Moon. No A.B. to 9''.

14 Mostly ov't. Obs. impos. to 9", and probably all night.

15 Ov't. Obs. impos. to 9".

16 Mostly clear to 9|", then clouding over. No A.B. seen or susp.

17 Ov't to 10", then clear. Moon. "No A.B. to 11".

18 Ov't to 10", and doiibtless later. Obs. imj>os.

19 Ov't, rainy. Obs. impos to 10".

20 Ov't. Obs. impos. to 11".

21 Clear. No A.B. to 10".

22 Mostly clear, but some clouds in N. No A.B. to 9", and p. none.

23 Ov't to 9", and doubtless all night.

24 Sleet, snow, and rain all ev'g. Obs. impos. to 10", and d's later.

25 Clear.* (130)

26 Clear.* (131)

27 Partly clear to 8^", then ov't. No A.B. Cloudy during night d's,

28 Ov't entirely to 10", and doubtless all night. Obs. impos.

29 Cloudless but foggy. Obs. below 25° impos. None susp. to 9^''.

30 Ov't and rainy. Obs. impos. to 11".

31 Clear.* (132)

Feb. 21st.—No streamers vseen to lOh.

March 5th.—Not seen or vi-.ible until 9h 30m : gradually increased until the low arch was
very luminous. Streamers perhaps 20= high, and some red light.

March 25th.—Most of evening no auroral light, but from 9h to lOh there was a slight A.B.

;

dawn merely.
March 2Gth.—No A.B. to 9h, but about lOh there seemed to be a very faint auroral light m N.

March 31st.—Not watched before 9h, but some very faint traces of A.B. suspected up to lOh.

[A splendid display at 2h 30m a. M., April 1st; reported by Mr. WillardLyon: crimson and

white streamers reached almost to zenith.]
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May

Clearincr in evening; clear at 9''
: faint auroral light visible. (133)

Clear. ""No A.B. to 10^.

Mostly clear. No A.B. to 10\
Clear. Slight auroral appearance in N. to lO^'' : moon interf. (134)

Clear. INIoon. No A.B. to 10^
Clear. Moon. No A.B. to 9''.

Clear. Moon. No A.B. to 11''.

Clear. IMoon. No A.B. to 10^.

Clear. Moon. No A.B. to 10^
Clear. Moon. No A.B. to 10''.

Ov't. Ohs. impos. to 11'', and doubtless all night.

Ov't and rainy. Obs. impos. to 10'' and later.

Clear. Moon. No A.B. to 9^
Ov't. Obs. impos. to 10''.

Clear. Moon. No A.B. to 10".

Mostly clear. Moon. No A.B. to lO".

Clear. JVIoon. No A.B. to 10^".

Ov't. Obs. impos. to 10".

CPr : very sPt A.B. at 9", and aft. to 94'', when I ceased obs. (135)

Clear. Slight A.B. at 10" and a little before : no streamers. (136)

Clear. No A.B. to 9''.

Ov't and rainy. Obs. impos. to 10", and doubtless later.

Partly obsc. by clouds. No A.B. to 10" apparently, and p. none.

Mostly clear. A.B. beginning after twilight.* (137)
Ov't. Obs. impos. to 10", and probably all night.

Ov't. Obs. impos. to 10".

Clear. No A.B. to 9".

Ov't, rainy at 9" and after. Obs. impos. to 10", and d's all night.

Ov't and rainy. Obs. imi>os. to 10", and probably all night.

Clear. No AB. to 10".

Clear.* (138)
Clear. No A.B. to 10".

Ov't and rainy. Obs. impos. to 9'', and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless later.

Ov't and rainy. Obs. impos. to 10", and later.

Cloudy in N. : moon interferes: obs. n'y impos. to 10" : none seen.

Clear. No A.B. to 10". Moon.
Ov't. Obs. impos. to 10", and doubtless all night.

Ov't and rainy. Obs. impos. to 10", and no doubt all night.

Ov't. Obs. impos. to 10".

Mostly clear. Moon. No A.B. to 94".

Partly cloudy. Moon. Obs. uncertain.

Clear. Moon. No A.B. to 9^".

Clear, mostly. Moon. No A.B. to 9|^".

Ov't. Obs. impos. to 10". Clear (I am told) between 10" and 11^

Clear. Moon. No A.B. to 94".

Clear. No A.B. to 9". Moon then rose. None seen after, to 94'*.

Clear, but slightly hazy. No A.B. to 94".

Ov''t. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless all night. Rain in night.

No A.B. seen to 9;^".

[no A.B. seen.

April 21th.—Much diffuse light, and now and then streamers, some 20<* high. Long cloud in
N. obscures the low arch. [A.B. seen in Ireland same night.]
May 1st.—Apparently a faint auroral light in N. at different times up to lOh 30m. Some slight

uncertainty us to its auroral nature. Probably the A.B.
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Herrick'^s Auroral Register.

Ov't and rainy in ev'g. Obs. impos. to lO*", and doubtless all n't.

Mostly clear after 9'>. No A.B. to 10",

Clear after 9"^, except long low clouds in N.*
Clear. No A.B. to 9'' 40'".

Cl'r : I did not obs,, but from what I can learn, prob. no A.B, to 10".

Clear. No A.B. to 10''.

Clear. No A.B. to 10".

Clear. No A.B, to 10",

Hazy and somewhat cloudy, A conspicuous A.B.* (1^9)"
(140)

Obs. impos.

Some rain. Obs. impos.

Clear. A.B., moderate.*
Mostly clear. No A.B. to 9^^,

Ov't to 10", and doubtless all night.

Ov't to 10", and doubtless all night.

Ov't to 10", and no doubt all night.

Ov't to 10", and doubtless all ntght.

Clear. Moon interferes. No A^B. to lOf".

M'y ov't : obs. n'y or quite impos. to 1 1" : oc'l breaks ; no A.B. seen.

Ov't, a little rain in ev'g. Obs. impos, to 10", and prob, all night.

Mostly ov't. Obs. impos. to 10".

Clear. No A.B. to 10".

Mostly ov't. Obs. impos. to 10".

Partly cl'r: cl'y in N. : moon : obs. nearly or quite impos. to 10".

Half clear. Moon. At 10" nearly clear in N. : no A.B, seen to 10".

Clear, Moon, No" A.B, to 10^", [A,B, seen.

M'y ov't, Cl'r in N, a little after 9"
; at 9|" wh'y ov't : moon : no

Mostly clear. Moon interferes.*

Verv clear. No A.B. to 10;^". Moon rose about 9|".

CleaV No A.B. to 10",

Ov't, rain in night. Obs. impos. till after midnight.

Much ov't, and at 10" almost entirely.*

Clear. No A.B. to lOi".

Clear. No A.B. to 11". Lightning in N. from 9" to 10" oc'y.

Mostly cloudy. Obs. nearly impos. to 10^". None seen.

Clear. No A.B. to 10^".

Mostly clear, but slightly hazy. No A.B. to 10:^". [aft. ov't.

Ov't below 20°
; mostly cl'r above : no A.B. seen to 9|^"

; then and
Mostly clear in N, No A.B, to 10",

M'y ov't and wh'y so after 9^" : no A.B. seen at cl'r intervals in N.
Hazy. Obs, obstructed. No A.B. seen to 10^".

Ov't. Obs. impos, to 10|^", and doubtless all night.

At 9" ov't, and onward to 10:^", and later, Obs, impos.

Fleecy cl'ds : no A,B. seen to 1 1", p. none : at 1 1^" wh'y ov't in N.
Ov't, Obs. impos. to 10", and probably all night.

Ov't, Obs. impos. to 1 U".

Clear. Moon interferes. No A.B. to 10".

Sky much cl'ded by cirri : moon : obs. very imperf : none seen to 10".

Wh'y ov't. Obs. impos. to 10", and d's all night, liain in night.

May 23d.—Watched to llh; possibly a Mnt auroral liffht, but uncertain.

May 29th.—A narrow belt overhead between 9h and lOh ; and after lOh auroral waves as high
as zenith.

May 30th.—About 91i 20m, several streamers 20° hiph.

June 15th.—I have some suspicion that there is at 9h 30m an unusual light, but am far from
being certain.

June 19th.—Observation nearly impossible to lOh, probably all night. Some light among
clouds in N.

;
possibly an A.B., but very doubtful.
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Ov't and rainy. Obs. impos. to lO*", and doubtless all nioht.

Ov't and rainv. Obs. ijupoj^. to 11^'\ and doubtless all night.

Mostly clear after 9''. iMoon interferes. No A.IJ. to 10''.

Clear. :Moon. No A.B. to 10''.

Hazy. Moon. Obs, embarrassed. No A.B. seen to 10'' 20".

Thick haze ; few stars visible. Obs. irni)os. to 10'', and \\ all night.*

Ov't. Obs. impos. to 10'', and probably all night.

Clear. iMoon. No A.B. to 10''.

Clear. jNIoon. No AB. to 10^".

Clear. A very faint auroral bank in N. susp. from 9'' to 1 0''.* (141)

^Mostly ov't after 8" 50'" : obs. impos. to 10'', and prob. all night.

Ov't. Obs. imi)OS. to 10^:".

Clear. No AB. to 10t^
Clear. No AB. to \q\\
Clear. No A.B. to lO''.

Clear, but somewhat hazy
Ob.*

Faint zod. lioflit in N. and N.N.W.

to 10^\
and doubtless all nisjht.

No AB,
Ov't and rainy. Obs. impos. to 10|^'',

Clear. No A.B. to 10^'\ or pos. a very faint illumination ; doubtful.

Clear : a faint auroral light between 10'' and 11'', and p. later.* (142)
Clear. No AB. to 10''.

Clear. No A.B. to lO*" 25'".

Mostly ov't. Obs. impos. to 10|^
Clear, AB. from 8^" onward.*" (143)
Hazy about hor. : no A.B. to 10^'' : a fiiint A.B. w'd not be visible.

P'y cl'r for 15"^ at 9''
: no A.B. then : ov't aft. and obs. impos. to 10'\

Ov't. Obs. impos. to 10^'', and prob. all night. [and p. all night.

Ov't. Obs. impos. to 10'', and probably most of night.

Ov't and rainy to l"* (4th) at least, and p. all night: obs. impos,

Ov't wholly to 10". Clearing otf about lOf". No A.B. then.

Clear. Moon interferes. No AB, to 10''.

Mostly ov't, Obs. impos. to lO*", and probably to midnight.
Clear. No A.B. to 9-^". Moon interferes.

Cl'y and r'y early in ev'g : after 9^'' m'y cl'r : no A.B. to lO*" : moon.
Beautifully clear : no A.B. d'g whole n't : moon interf. to 3" of lOtlL

Clear. No AB, to 11". Moon.
Ov't. Thunder shower about 11''. Obs. impos. to that time.

Ov't. Obs. impos. to 10", and doubtless much later.

Ov't and rainy to midnight, and ov't doubtless dll night.

Very clear. Moon interferes. No A.B. seen to 11".

Mostly clear. No A.B. to 10". Moon interferes.

Clear : no AB. to 8^'', when moon rose : none seen after that to 1 0^".

Clear, but hazy near horizon. No A.B. to 10|^".

Clear. No AB. to 10^".

Mostly clear. A considerable A.B. from 8" onAvard,* {^'^^)

Mostly clear; hazy about horizon. No A.B. seen to 10|^".

Clear. No AB. to 10". Zod. light faintly vimble in N.W. at 9".

Clear. No AB. to 10".

July 12th.—Some appearance like an auroral (?) belt seen by Prof. Olmsted between OhandlOh,
extending from N. to S. and overhesid; drifting; eastward, soon vanished. Probably not auroral.

July 16th.—Moon interferes. No streamers seen to lOh.

July 2.5th.—No streamers seen. [Streamers seen before 9I» by Mr. T. Linsley.]

July 29ih.—Low arch, mneh diffuse nebulous light, indefinite streaks as high as zenith; few
streamers: watched until lOh 30m; light feeble; no corona formed.
Aug. 19th.—Brightest from Sli to 9li. Arches 15° high, but little streaming. Watched to

lOh 45in.
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Aug. 23 Ov't. Obs. impos. to 10^''.

24 Mostly clear to 9^^, then clouding.* (145)
25 Clear: no A.B. to 9^'^ : zod. lightinN.W. and W. by S. ; very faint.

26 Mostly ov't. Obs. impos. tolo^.
27 Much clouded. Obs. difficult and doubtful. Prob. none to lO*".

28 Much clouded, but a considerable A.B. visible to 11^,* (146)
2f Mostly clear. No A.B. to ll"^.* (14V)

30 Clear mostly. No A.B. to 10^.

31 Very clear. No A.B. to 10*^.

Sept. 1 Hazy to 9"^, and cloudy after. No A.B. seen, and p, none to 10''.

2 Ov't. Obs. impos. to 10'', and doubtless later.

3 Clear. No A.B. to 10".

4 Ov't to 10''. Obs. impos. to 10'', and doubtless all night.

5 Ov't. Obs. impos. to 9|'', and probably most of the night.

6 Clear. Moon interferes" No A.B. to 10''.

1 Mostly clear. No A.B. to 9^''. Moon.
8 Ov't. Obs. impos. to 10"', and doubtless all night.

9 Ov't. Raining at 9". Obs. impos. to 10'', and doubtless later.

10 Ov't and rainy. Obs. impos. to 9^**, and doubtless later,

11 Ov't. Obs. impos. to 10'', and later no doubt.

12 Very clear. Moon. No A.B. to 9^''.

13 Clear. Moon. No A.B. to 9^".

14 Partly cl'r to 9'', aft. to 10" ov't, rain : no A.B. seen, but moon interf.

15 Clear. Moon rose at 8". No A.B, to 8'', nor after to 10",

16 Mostly clear. No A.B. to 10".*

17 Partly clear. No A.B. to 9".

18 Ov't and rainy. Obs. impos. to 9", and doubtless all night.

19 Clear. A slight A.B,* (148)
20 Cloudless but hazy. No A.B. to 9|".

21 M'ycl'r: a conspicuous A.B. : streamers 40° high at times.* (149)

22 Clear. A.B. suspected.* (150)
23 Cl'r: noA.B. tolO": do. at N. Y. (Mr. A, B. H. at N. H. : I went to

24 Clear: no A.B. to 10"; same at N. Y. Mr. A. B. H. at N. H. [N.Y.)
25 Clear : no A.B. to 10" ; same at N. Y, Mr, A. B. H. at N. H.*
26 Clear, No A,B, to 9".

27 Partly clear. No A.B. to 9",

28 Very hazy : a moderate A.B, w'd not be vis. No A.B. seen to lO**.

29 Very hazy : a moderate A.B, w'd not be vis. No A.B. seen to 9^**.

30 Ov't. Obs, impos, to 10", and d's all night; rain during night,

Oct. 1 Entirely ov't; drizzling: obs. impos. to 10", and d's all night.

2 Entirely ov't, and some drizzle : obs. impos. to 10", and d's all night.

3 Al't wh'y ov't to 9^" : moon : obs. impos. to 9|^", when cl'ring off.

4 Very clear, but moon interferes. No A.B. seen to 9^",*

Aug. 24th.—A.B. suspected. Singulnr long streaks of light in S.E., N.W., and elsewhere.
[A.B. seen at Catti?kill, N. Y., by Prof. Olmsted, after lOh. Streamers at lU'.]

Aug. 2Sth.—An arch 40° high in N., between lOh and llh : few streamers.
Aug. 29th.—At 12h I think there was a slight A.B. Not to be seen at Ih or 2h a. m. of 30th,

Sept. 16th.—[Mr. Gilbert Deau, Jr., Yale College, reports that he saw about Ih a. m. of 16th,

in Dutchess Co., N. Y., a grand auroral displaj-; a corona was formed.]
Sept. 19th.—Faint light low in N. for 15° each side of N. ; not visible until 9h ; seen to lOh

;

no streamers : not watched longer,
Sept. 21st.—Began before end of twilight ; a bright band 10° or 12° high, with much diffuse

light 30° high above it, all filling about 120° of horizon : dark segment beneath. Watched at

intervals to lOh ; fine display at Oh 40ni a. m. of 22d.

Sept. 22d.—Some singular arcuate streaks in N. A.B. no doubt.
Sept. 2.5th.—Mr. C. S. Lyman saw at Manchester, Conn., an A.B. at lib 4.5m, but no streamers,
Oct. 4th.—At 21i A. M. of 5th, thought there was a faint illumination in N., but it may be

doubtful.
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Very clear. Moon. No A.B. to 9''.

Clear. Moon. No A.B. to lO*", nor at 4'' of 7th, moon havinpr set.

Clear: moon : no A.B. to 10'', nor at 5'' of 8th, when moon had set.

M'y el'r : moon : no A.B. to 9^'', when it was too cloudy for obs.

Ov't, raininjij. Obs. impos. to 10'', and prob. 2 or 3 honrs later.

Ov't. Obs. impos. to 10'', and probably all ni^ht: rain at snnrise.

Ov'tto9''; n'y d'rat 10''. ; no A.B. then vis. : moon greatly interf.

Clear. Moon. No A.B. to 10".

Clear. Moon. No A.B. to 10^''.

Mostly clear. No A.B. to T"", when moon rose. None seen to 10''.

Clear. No A.B. to 8'', when moon rose. None seen aft. to 10''.

Clear. No A.B. to 9^".

Obs. impos. to 10'', and probably all night.

Obs. impos. to 10'', and doubtless through the night.

Obs. impos. to 10'', and prob. all night. Rainy at 5'' a. m.

and probably all night.*

and doubtless all night.

(151)

;i52J

Ov't

Ov't,

Ov't
Ov't and rainy. Obs. impos. to 10'',

Ov't and rainy. Obs. impos. to 10'',

Clear. A distinct A.B.*
Clear. A faint auroral bank about the north.* (]

Ov't. Obs. nearly or quite impos. to 10'', and probably later.

Ov't and rainy. Obs. impos. to 1 1'', and d's later. [above cl'ds.

Ov't to 9^'' ; m'y cl'r at lOf", except about 5° in N. hor. : no A.B. vis.

Mostly cl'r, but some cl'ds about N. and oc'y elsewhere.* (153)

Mostly clouded. Obs. nearly impos. to ^V^. None seen.

Ov't and stormy. Obs. impos. to lO**, and doubtless all night.

Almost wholly ov't. Obs. n'y impos. to lO**, and p. most of night.*

Clear. Moon set at 9'' 25'". A decided A.B. then visible.* (154)
Clear. Moon interferes. No A.B. seen to 9^''.

Clear, but slightly hazy about horizon. Moon. No A.B. seen to 9''.

Ov't. Obs. impos. to 10'', and doubtless all night.

M'y obsc. by thin cl'ds : obs. n'y or quite impos. to 1 1'', and p. all n't.

Ov't. Obs. impos. to lO*", and doubtless all night.

Mostly ov't with thin clouds. Obs. impos. to 10'', and d's later.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't and rainy. Obs. impos. to 10'', and undoubtedly all night.

Ov't and rainy : obs. impos. to 9f'', and d's all n't : stormy all night.

Mostly ov't by thui clouds. Obs. impos. to 10'', and p. most of n't.

Al't entirely cl'y : obs. impos. to 10^'', and p. all n't : ov't at dawn.
Almost wli'y ov't to 1 1''

: obs. impos. : cl'y until near sunrise of 1 3th.

Very clear. A.B. seen from 6|'' to moonrise, about 8^''.* (155)

Ov't: r'y d'g n't and at sunrise : obs. impos. to 10'', and d's all n't.

Clear. A.B. from about 6^'' onward.* (156)

Oct. 20th.—At lOh clouds slightly broken in N., and some uncertain appearances of unusual
light, but too cloudy to determine.

Oct. 22d.—An arch 2° or 3° hisjh lying 30"* or 40° along northern horizon. Some streamers
10° high, seen by Mr. A. B. Haile about 8h.

Oct. 23d.—I did not watch long. At 9li could not see.

Oct. 27th.—A decided A.B. most luminous about lOh, when there was a strong light for 60°
or 80^ horizontal extent, and about 1-5° higli. I saw no streamers.

Oct. 30th.—About 9h oOm clouds broken in N. lor a short time, and there seemed to be some
unusual light, but it is quite doubtful.

Oct. 31st.—Watched at intervals until lOh. Horizon for 50° illumined 8° or 10° high. Light
strong ; an indistinct arch, but I saw no streamers.
Nov. 13th.—Horizon illumined for 100= about 5° or 8° high. I saw no streamers, but pre-

sume they might have been seen.
Nov. 1.5th.—^^Watched occasionally, but saw no streamers. Horizon illumined for 90° or

100°, about 5° high.
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[Mostly ov't to 10'', and obs. impos.*
Mostly clear after 8''

: no A.B. to 10'', and none from 12*^ to 1'' a. m,
Ov't and snowing : obs. impos. to lO*", and d's all night. [A,B. then.
Ov't most ofev'g ; cl'r in N. just before 8'' and betAv'n 9'' and lO'' : na
Clear. A.B. visible from 6^" to 10'', and prob. all night.* (157)
Ov't. Obs. impos. to 12'', and doubtless all night.

Ov't and rainy. Obs. impos. to 10'', and doubtless all night.

Ov't until 9'' ; soon after quite clear.* (158)
Ov't to 9.ir'' ; aft. cl'y in N, for 30° high : obs. n'y prevented : no great
Ov't and rainy to 1 1'' at least ; snowing at 12''

: obs. impos. [A.B.
Ov't to 9''

: cl'ring 9'' to 10'', hazy to 104^'' : obs. n'y imp. ; none seen.

Clear to 7'', after m'y cl'y to 104^'' : no A.B. seen to 7'', and aft. obs.

Cloudy to 71'', after 'that clear. No A.B, to 10^'', [impos.
Ov't to 9^'', and probably all night. Obs. impos.
Clear. No A.B. seen to 10'', bu^ moon interferes.* (1^9)
Clear. Moon interferes. No A.B. seen to 104^''.

Cl'r : no A.B. to 1 0.V", after som't cl'y in N. : no A.B. seen to 1 1^".

Scattered cl'ds to 7|^'', after that cl'r; moon: no A.B. seen to lO**.

Wholly ov't. Obs. impos. to 9'', and doubtless all night.

Wholly ov't to 11'', and doubtless all night.

Wholly ov't to 9'', and d's all night : snowing all day and ev'g.

Clear. Moon. No A.B. to 10^
Mostly ov't, especially in N. Moon, Obs. impos. to 10''.

Ov't. Obs. impos. to 10'', and prob, all night. Rain at 6'' a. m.

Clear. Moon. No A.B. to 10''.

Clear. Moon. No A.B. to 10''.

Ov't and rainy. Obs. impos. to 10'', and doubtless all night.

Clear. A slisrht A.B. ; no streamers.* (160)
Clear, No A.B. to 10",

Ov't to 10'', and doubtless latei'. Obs. impos,

Ov't and snowing from 3'' to 10'', and after. Obs. impos.

Clear. A slightA.B. all the evening to 104".* (161)
Clear. No A.B. to 10''.

Cl'r : no A.B. to lO^", or perhaps at 10^^'' very sl't illumination in N.
So much clouded that obs. was impos. to lO^" at least.

Mostly clear. A.B. seen from about 6+" to 10" and after.* (162)

Clear. A.B. seen.*
"

(163)
Ov't. Obs. impos, to 11".

Clear.* (164)

Nov. 16th.—After lOh clear. There is apparentlj' a faint liglit in N., but I am not certain.

Nov. 20th —I watched it occasionallj', but saw no streamers; the liuht was slronj; for lOO"*

of N. horizon ; arcli at one time about 10° high At 8h 10m a piece of arch whose lower edge
cut (3 Ursse, Majoris ; it was about 50° lonjj;, most E. of N. It was gone at 8h SOm. Zodiacal
light faintly discernible from junction of Galaxy and bow of Serpentarius, extending to head
of Capricornus ; but it is quite uncertain how far it extends.

Nov. 23d.—I think there was a slight A.B. between 9h and ICh very low in N.
Nov. 30th.—At lOh 35in there is a faint auroral light in N. horizon.

Dee. 13th.—Merely a faint variable light low in N. horizon.

Dec. 17th.—About 80° of N. horizon illumined 1° or 2° high. I saw no streamers, but did

not watch attentively. Zodiacal light has become quite plain T reaches indistinctly to a Arietis,

but 2° more southerlj'.

Dec. 21st.—I watched at Intervals, in all 30™ or 40m. Saw only two streamers, viz. at 6h 17m
to Gh 37™ in Lyra. In the N. there was much diffuse light, and an arch elevated 3° to 6°, fluc-

tuating of course, but quite distinct; arch comprised perhaps *.)0° of horizon.

Dea 23d.—Being occupied could not observe until 8h .55m ; at that time there was a narrow
sea:meut of an arch between t Draconis and Mizar, well defined and constant for 15m.—See
N^H. Daily Herald for Dec. 23d.

Dec. iMth.—During most of the evening there seemed to be a fiiintly luminous v.ipor in the

N. particularly, but also more or less elsewhere. It could scarcely have been nebulous hazi-

ness. There were also singular long faintly luminous streaks, chiefly in N., but obeying no
usual auroral laws. I am inclined to consider the whole as an auroral affair of little intensity.



Herrich^s A uroral Register. 3&

Clear to 9".*

Ov't and snowinij. Obs. impos. to 1 1'\ and all nioht.

Clear. No A.B/to 10^". Zod. I't roaches to N. Dec. 9°, R.A. 25°.

Clear. Moon interferes until 9'^ 20"'.* (165)
Ov't. Obs. impos. to 10'', and probably all niijht.

Ov't. Obs. impos. to 10'', and doubtless all night.

M'y ov't. Obs. impos. to 10'', and p. most of n't : ov't at 64^'' a. m.

Ov't and rainy in part. Obs. impos. to 11*', and doubtless later.

Mostly clear: moon interferes: no A.B. to lO*": clear at 5^'' a.m.
Clear. Moon. No A.B. to 9'\ No A.B. from 5" to G** of 4th.

Clear. JMoon. No A.B. to ^^.
Ov't. Obs. impos. to 11'', and doubtless all night.

Ov't, foggy. Obs. impos. to 9'', and doubtless all night.

Ov't, foggy and rainy. Obs. impos. to 9'', and undoubtedly all n't.

Mostly ov't. Obs. impos. to 10^'', and most probably all night.

Mostly ov't: moon interf : obs. n'y impos. to 10'', and p. all night.

Ov't; gentle rain. Obs. inipos. to IH'', and doubtless all night.

Ov't; drizzling rain. Obs. impos. to 11'', and doubtless later.

Mostly clear to 9" 40'". No A.B. : aft. wholly ov't, d's all night.

Ov't and snowing. Obs. impos. to 10'', and doubtless all night.

Ov't entirely. Obs, impos. to 10^'', and doubtless all night.*

Ov't. Obs. impos. to 9:^'', and doubtless later.

Wholly ov't. Obs. impos. to 10'', and doubtless all night.

Wholly ov't. Obs. impos. to 11", and doubtless later.

Mostly clear, but hazy before 8''.*

Wh'y ov't: obs. impos. to 10'', and d's all night. [and d's all n't.

Wh'y ov't, except from 8'' to 8^'' : obs. before and aft. impos. to 11 f^,
Almost wholly ov't with some rain about lO*". Obs. impos. to 11''.

Clear. A very faint A.B. suspected, but uncertain.* (1^6)
Ov't to 8+'' and after 94'', p. all n't : very cl'r about 9''

: no A.B. then.

Ov't and rainy until about 9'', About lOf' clear. No A.B. then.
Ov't; snow squall between 7'' and 8'' ; mostly clear at 10''.* (167)
Ov't. Obs. impos. to 10-|-'', and probably all night.

Partly ov't until 9'', Avhen and after mostly clear; som't misty.*
Clear. Moon interferes until 11^''.* (168)
Ov't and raining a little. Obs. impos. to ll*", and prob. all night.

Clear. Moon. "No A.B. seen to 10''.

Mostly clear. Moon. No A.B. seen to lO**.

Ov't and snowing. Obs. impos. to 10'', and d's later: cl'r in morn.
Ov't and snowing at 11''. Obs. impos. to 11'', and prob. all night.
Clear. Moon. No A.B. to 9^''.

Hazy. Obs. nearly impos. to midnight. No A.B. seen.

Dec. 25th.—No A.B. to that time, altliough I once or twice suspected a very faint light in N.,
but I incline to think there was no A.B. Overcast at lOh and after, all night probably.

Dec. 38th.—Some slight A.B. suspected, but uncertain. Between .5h and 6h a. m. of 39th the
A.B. was visible ; considerable light in N., and some streaming 6° or 10° high, with a red tinge.
Jan 14th.—A.B. reported as seen at Worcester, Mass.—See 9t?i Jieport of Mass. State Limatic

Hospital.

Jan. 18th.—At times I thought there was a very ftiint light ; but at other times when examin-
ing critically, I could not detect any. On the wiiole I am uncertain, but rather suspect an oc-
casional very faint light in N.

Jan. 32d.—Probably there is an unusual, but very ftint light in N.
Jan. 2.5th.—A.B. then visible ; a bright litrht in N. extending in altitude about 8°. I saw no

streamers, but did not look two minutes. At .5Ii a. m. of 3fith the light in N. still visible.
Jan. 27th.—A very faint A.B. suspected, but quite doubtful.
Jan. 28th.—A faint auroral light suspected, but uncertain on account of moonlight

;
probably

there is a slight aurora. Zodiacal light visible in E. up to Spica.
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Ilerrich'S Auroi'cd Register,

M'y cl'r : (Vg total eclipse ofmoon no A.B. vis. : none seen to lO'^,

Ov't. Obs. impos. to lO^*", and probably all night.

Clear. A Aery considerable A.B.* (1691
Mostly clear. A distinct A,B. ; a low arch in N.* (170)
Snowing. Obs. impos. to lO*', and probably all night.

Clear. "No A.B, to lO*". [c'd have been detected.

Hazy; obs. nnc. : no A.B. seento IOt}'^ j none bnt a considerable one
Clear.* (171)
Clear. No A.B. to 9i^

Clear. No A.B. to 10''.

Mostly clear to 9^
: after that more cloudy in N. but no A.B.*

Mostly ov't : obs. n'y impos. to 10'\ and p. all night ; no A.B. seen.

Ov't. Obs. impos. to 11'' at least.

Mostly clear. No A.B. to 10".*

Mostly clear. No A.B. to 10^".

Mostly clear. No A.B. to 10'^.

Ov't. Obs. impos. to 10".

Mostly ov't.* (172)
Mostly ov't and obs. nearly impos. to 10".* (173)
Clear.* (174)
Ov't. Obs. impos. to 9|^", and doubtless all night.

Mostly ov't. Obs. impos. to 10^", and doubtless all night.

Clear. Moon interferes. No A.B. seen to 10^".

Clear. Moon. No A.B. seen to 11".

Clear. Moon. No A.B. to 10".

Mostly ov't. Obs. impos. to 10", and prob. all night. [to 9^'^,

M'y ov't : moon : obs. n'y impos. : no A.B, seen in clear spaces in N.
Clear. Moon. No A.B. to 10|".

M'y ov't, and wli'y so after 8" : no A.B. seen to 8", after obs. impos.

Snowing and raining. Obs. itnpos. to 10", and doubtless all night.

Ov't ; snowing after 9" : obs. impos. to 10", and d's most of night.

Mostly ov't. Obs. impos. to 104", and doubtless later.

Ov't. Obs. impos. to 11", and doubtless all night.

Ov't and snowing. Obs. impos. to 10", and doubtless .all night.

Clear. A slight auroral light in the N. seen up to 10^". (175)

Ov't. Obs. impos. to 10", and d's all night. Snowing d'g night.

Ov't. Obs, impos. to 10", and doubtless later.

Ov't. Obs. impos. to 10", and probably later.

Mostly ov't. Obs. nearly impos. to 10".*

Ov't and snowing. Obs. impos. to 10", then partly breaking up.

Feb. 7th.—About 6h SOm, besides a large general illumination In N., there was aluminous
spot about .5° high in E., and an irregular wide band of fluctuating vapory light from horizon
about N. 60"^ W. nearly to zenith; no regular belt was formed, and this part soon faded. The
A.B. continued in N. to lOh at least. I saw no streamers. Moon after 8h.

Feb. 8th.—About 8h 5.5m, only a small segment of about 15° long of this arch was risible, ex-

tending from N. to N. 10° W., it was constant for a few minutes. I saw no streamers to lOili.

Feb. 13th.—Occiii>ied within most of evening; but other observers reported that there was
no A.B. At lOh I was tolerably sure that there"was a faint illumination in N. horizon.

Feb. 15th.—[A.B. seen at Worcester, Mass.

—

dth Eeport Lunatic Asi/lum.]

Feb. 18th.—Mr. Wm. Stow, city watchman, informs me that there was, between 2h and 4t

A. M. of 18th, considerable auroral light in N. : he saw no streamers,

Feb. 22d.—A considerable A.B. visible between 71i and 8h, but soon after overcast. Very lit-

tle streaming, but an irregular band of light .50° high in N. ; bright spots in W.N.W. and E.

Feb. 23d.—Through Assures in the clouds tliere seemed some unusual light. I strongly sus-

pect an A.B. [A.B. seen at Worcester, Mass.]

Feb. 24th.—

A

Itt lOh there was a fnint auroral light in N. I saw none between 9h and lOh,

was faint, but, I think, certain. Mr. F. Bradley saw short streamers at llh.

March 15th.—No A.B. seen, and none but a brilliant one could have been seen. [Mr. C. S,

Lyman suspected a faint auroral light. A.B. seen at Worcester, Mass., 14th and 15th lusts.]
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(176)

(177)

Obs. impos. to ll**.

and prob. all night.

Partly clear but most of the time cloudy in north.*

Ov't to 10'' at least.*

Clear. A sliolit A.I>. most of evening.

Clear, but liazy about horizon.*

Clear. No A.B. to 10".*

APt Aviry ov't to 9", aft. stars seen ; hazy : no A.B seen to 11".

Cleared up about 10''.*

CMear.*

M'ycl'r; low ePd in N. : faint A.B. w'd not be vis. : no A.B. seen.

Mostly cPr : moon interf : no A.B. seen to 10'', but obs. not certain.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't, slight rain. Obs. impos. to 10'', and doubtless all night.

Mostly clear in N. Moon interferes. No A.B. seen to lO"*.

Almost entirely ov't. Obs. impos. to lO*", and prob. all night.

Clear. Moon interferes. No A.B, to 10''.

Ov't and rainy. Thunder storm in evening.

Mostly clear. Moon. No A.B. to 10\^\

Ov't and stormy. Obs. impos. to 10^''.

Ov't and rainy in part. Obs. impos. to 9:J",

Clear. Moon. No A.B.
Ov't, misty and rainy. Obs. impos. to 10'', and d's all night.

Mostly clear. No A.B. to 10''.

Ov't, some rain. Obs. impos. to 10'', and probably all night.

Ov't. Obs. impos. to lO**, and probably much later.

Mostly clear to 9'', after that mostly cloudy in N.*
Violent northeasterly snow storm. Obs. impos. all night.

Clear. No A.B. to lO^''.

Clear, but a long cloud low in N. No A.B. to 10''.

Clear. No A.B. to 10''.

Clear. A faint auroral light in N. betAveen 8'' and 9''.*

Ov't. Obs. impos. to 10'', and doubtless all night.

Partly clear. A.B. Considerable general illumination.*

Clear. A.B. seen to l'' a. m. of 20th.*

Ov't, raining after 84^'', probably all night. 0])s. impos.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't, raining most of the time : obs. impos. to 10'', and d's all night.

Ov't; drizzling rain. Obs. impos. to 10'', and undoubtedly all n't.

Ov't, except about 8''. Obs. impos. to 10'', and d's all night.*

Ov't. Obs. impos. to 10'', and probably all night.

Almost wholly ov't. Obs. impos. to 10'', and probably all night.

(180)

(181)

J182|
(183)

March 17th.—No A.B. certainly seen, but at intervals there seemed to be some illumination,
probably the contrast of sky and clouds.
March 18th.—Behind the clouds there appeared to be some unusual light in N., but it may

have been due to thinness of clouds in tluit quarter.
March 20th.—Mr. A. B. Haile thinks there was a faint auroral light about llh; this is rather

doubtful.
March 31st.—About lOh 45m there was a foint auroi-al light in N. [Prof. E. A. Andrews in-

forms me that a traveller told him that during the night (coming from Worcester) he saw the
A.B. very splendid.]
March 23d.—A bright auroral light round N. horizon about 3° high, with some streamers.
March 24th.—An auroral arch low in N. horizon all the evening, about 2° high ; bright. I

saw no streamers.
April 11th.—A faint auroral light in N. I saw no streamers, but could not observe long.
April 16th.—Scarcely discernible after 91i, the sky becoming then slightly hazy.
April 18th.—I saw no detinite streamers, but I did not watch long. Seen all the evening.
April 19th.—General light and occasional streamers 10° or 15° high.
April 24th.—A burning shop mistaken for an A B. at Hartford.

6
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Clear. Moon. No A.B. seen to 10'".

Clear: moon : no A.B. seen to IOt^', but I was within most of eA''g.

Ov't and rainino;. Obs. irapos. to 10*^, and doubtless all night.

Mostly ov't. Obs. impos. to 10'\ and probably all night.

Ov't. Obs, impos. to 10'\ and doubtless later.

Mostly clear. Moon. No A.B. to 10"^.

Clear. Moon. No A.B. to %'^.

Mostly clear. Moon. No A.B. seen to g''.

Ov't and rainy. Obs. impos. to 10^"^, and doubtless all night.

Mostly clear. ' Moon. No A.B. to 9^.

Ov't and rainy in part. Obs. impos. to 9*^, and doubtless all night.

Clear. A faint A.B. lying low hi N, : seen to 10''. (184)

Almost wholly ov't. Obs. impos. to 9t|-'\ and doubtless all night.

Ov't and misty. 01)s. impos. to 9:^'\ and doubtless all night.

Beautifully clear. No A.B. to 9^''.

Almost entirely ov't. Obs. nearly impos. to 10^'\ None seen.

Clear and line. No A.B. to 10".
'

Mostly ov't. Obs. nearly impos. to 94^". None seen.

Mostly ov't. Obs. impos. to 9^'\

Clear, but somewhat hazy about horizon. No A.B. to 9|-''.

Clear. No A.B. to lO^".

Clear. No A.B. to 9.p.

Ov't to 9'^ ; clear between 9'^ and 10''. No A.B. then.

Clear. No A.B. to 9i^
Cloudless, but very hazy towards horizon. No A.B. seen to 9^''.

Ov't : obs. im])os. to 9i'', and ]x all n't : thunder shower about I''.

Clear. Moon begins to interfere. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 10''.

Ov't and rainy. Obs. impos. to 10'', and doubtless all night,

Ov't. Obs. impos. to 10'', and doubtless most of the night.

Ov't. Obs. impos. to 11'', and doubtless all night.

Clear to 10'', when fleecy clouds came over : moon : no A.B. to 10'',

Rain most of ev'g
;
p'y d'r aft. 9''

: obs, impos. to 10'', p, most of n't.

Beautifully clear. Moon interferes. No A.B. seen to 10^''.

Beautifully clear. • Moon interferes. No A.B. seen to 10^''.

Ov't. Obs. impos. to 10'', and probably all night.

Clear after 9''. No A.B. to 10^'', Moon interferes.

Mostly clear. Moon. No A.B. seen to \^^.
Mostly clear. Moon. No A.B. to 10''.

Hazy, with some cirri : moon : no A.B, seen to 10^'', but obs. unc.

Clear. No A.B. to 10^''.

Mostly ov't; a little rain about 8''. Obs. impos. to 10''.

Mostly clear. No A.B. to 10''.

Mostly clear. No A.B. to 10^''. :

Clear; few clouds in N.W. No A.B. to 10".

Mostly ov't. Obs, impos, to 10'', and doubtless much later.

Much ov't, especially in N. Obs. impos. to 10''.

Ov't to 10'', and probably all night. Obs. impos.

Ov't and raining part of night: obs. impos. to 104^'', and p. all n't.

Beautifully clean*
"

(185)

Beautifully clear. No A.B. to 11''.

June 15th.—About lOh observing carefully for zodiacal light, which is, I think, still visible

chiefly between N. and W. At this period I feel quite sure that there is a faint auroral bank,

low in the northern horizon. I saw no streamers.
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(186)]\[ostly ov't.*

Ov't. Obs. impos. to 104^'', and doubtless all night.

Ov't. Ob.s. impos. to 10|'', and doubtless later.

Partly clear to 94'' ; after that to 10'' ov't and obs. impos.

Clear. No A.B.'to 11''. [A.F>. seen at Worcester, Mass.]

Ov't. Obs. impos. to 10''.

Ov't. Obs. impos. to 10'', and ])robal)ly all nio-lit.

Ov't. Obs. imi])os. to 104", and probably all ni<;ht.

Ov't; drizzHni>- mist. Obs. imi)os. to 10'', and doubtless all night.

Mostly ov't. Obs. imi)os. to 10'\ and probably most of the night.

Ov't. Obs. impos. to 10'', and doubtless later.

Clear. Moon interferes. No A.B. seen to 10|'\

Clear. Moon. No A.B. to 10".

Mostly clear but hazy : moon : no A.B. to 104'\ but obs. uncertain.

Sky obscured here and there by cirri. Moon. No A.B. to 10|^".

Clear in north; some clouds elsewhere. Moon. No A.B. to 10".

Clear. Moon. No A.B. to 10".

Mostly clear. Moon. No A.B. to 10".

Ov't: frequent lightning. Obs. impos. to 10", and doubtless later.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't, -with slight rain. Obs. im))OS. to 10", and doubtless all night.

Beautifully clear. No A.B. to 10", when the moon rose.*

Mostly ov't. Obs. impos. after—to 10", and doubtless later.

Very clear. No A.B. to 10".*

Mostly clear. No A.B. to 10".

Clear. No A.B. to 10|".

Clear to about 10", Avlien it suddenly became ov't : no A.B. to 9" 50™.

Ov't to 10", and })rob. most of night. Thunder shower about 9".

Clear, except a long cloud in N. No A.B. seen to 10^".

Clear. No A.B. to 10^".*

Clear. No A.B. to 10" 20'".

Clear. No A.B. to 10^".

Considerably clouded in north.* {^^^^)

Clear. No A.B. to 10^".

Clear.* (188)

Mostly clear, but hazy around horizon. No A.B. seen to 10;^".

M'y ov't ; showery to 1 1", when n'y cl'r in N., and there was no A.B.
Ov't. Obs. impos. to 10", and probably all night.

Ov't. Obs. impos. to 10", and doubtless to midnight.

Clear. Moon. No A.B. to 104-".

Mostly ov't. Obs. impos. to 10", and })robably all night.

June 17th.—Amoug the broken clouds in the N. there wns much unusual light about 10b 30m
(for it was too much overcast earlier); a considerable A.B. without much doubt. [A.B. seen
at Worcester, Mass.]

July 8th.—At 9h 45m went out with Mr. A. B. Haile and Mr. J. T. Hotchkiss to look for the
zodiacal light. We decide that there is a faint light or milkiiiess, extending from about Cas-
siopeia to Leo, through the N.W., about 10^ or 13° high. It has no dctinite outline but is cer-

tainly real. Near Casi-iojjcia it is of course confounded with the Galaxy.
July 10th.—From flhlOm to Sli.^Om Mr. A. B. Haile and myself observed for the zodiacal light.

It corresponds with what we saw Thursday the 8th. It is about Leo very faint, and must be
inspected by indirect glances. It reaches perhaps to Denebola,
July Kith.—Faint light, which I suppose the "zodiacal," still to be seen aljout 9li 4.5m to lOh,

from N. to N.W., as described a few days since.

July 10th.—A conspicuous A.B. vi>ir)le from flh to lOli, and doubtless later, illuminating N.
horizon about 90°, and to a central altitude of 15°; much general light and occasional stream-
ers, some of them bright. Color yellowish-white. Clouds interfere with observation.
July 21st,—A laint auroral illumination at IQh, and also at 2h of 23d; a dusky light, like fog

slightly illuminated. I saw no streamers.
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1841.
July 28 CPr: moon: no A.B. seen to 10''. [A. B, seen at Worcester, Mass.

29 Cirrous clouds in N. : moon : obs. n'y impos. : no A.B. seen to 10^.

30 Clear. Moon. No A.B. seen to lO''.

31 Ov't and rainy. Obs. impos to 10'', and doubtless much later.

Aug. 1 Clear. Moon. No A.B. to 9|\
2 Cl'r: moon full: a distinct A.B, at 9'' 40'° for a few minutes.*
3 Clear: moon: no A.B. seen to 10;^'' ; but I Avas within until 9''

4 Mostly ov't. Obs. impos. to 10;^'', and probably all night.

5 Ov't. Obs. impos. to 10''.

6 Much ov't at times : but at 9'' the N.E. and E. AVere clear.*

1 Clear, but hazy about horizon. No A.B. seen to 10''.

8 Al't wholly ov't and wholly so after 9'', prob, all n't. Obs.
9 Ov't to lOi" at least. Obs. impos.

10 Ov't and rainy after 10''. Obs. im])os. to 11'', and d's all night.

11 Ov't to 10''
: p'y cl'r (at 10^'') in N.W. : obs. imp. to 11", and p.^all n't.

12 Ov't to 10", then p'y cl'r In S.W. for a while. Obs. impos. to 10^".

13 Al't wholly ov't to lOf", and doubtless all night, Obs. impos.
14 Clear, A'faint A.B. all the evening to 11".* (191)
15 Clear. No A.B. to 10^".

16 Clear. No A.B. to 9", and none as I can learn to 10".

17 Clear, but hazy. No A.B. to 10^",

18 Mostly cl'r to 9^", No A,B. to that time: soon after wh'y ov't to 10|".

19 Cloudless, but hazy. No. A.B. to 10" 5'".

20 Clear. No A.B. to 10".

21 Ov't. Obs. impos. to 10", and probably most of night.

22 Ov't almost wdiolly. Obs. impos, to 10", and doubtless later.

23 Much clouded in N. Obs. nearly impos. to 10".* (192)
24 Clear. Moon interferes. No A.B, to 10" and none at 3^" a,m, of 25th.

25 Clear, Moon, No A,B. to 10^",

26 Ov't, raining slightly, Obs. impos, to 10", and doubtless all night.

27 Ov't; drizzle, Obs. impos, to 10", and doubtless all night.

28 Ov't to 10", and doubtless all night. Obs. impos.
29 Ov't to 10", and doubtless all night. Obs. impos.

30 Mostly ov't. Obs. impos. to 10", and probably all night. Moon.
31 Ov't, Obs, impos, to 10", and doubtless later,

Sept. 1 Clear, Moon interferes. No A.B. seen to 10".

2 Much obsc. by cirri and after 9^" by thick cl'ds.

3 Mostly clear to 9|^", afterwards cloudy. Moon.
4 Clear after 9", Moon. No A,B, to io",

5 Clear. Moon. No A.B, to 9^".

6 M'y cl'r to 9"
: at 10" to midnight wholly ov't. No A,B, seen to 9^^.

7 Very clear most of evening. No A,B. to 10".*

8 Very clear. No A.B. to 10".

9 Clear. No A.B.

[impos. to 10".

Obs. n'y or quite

No A.B. seen.

Aug. 2cl.—Groups of short streamers rising from a dark segment, some quite vivid and quick-
moving laterally. None reached higher than 20°. Watched about 15 minutes ; but it soon
faded. Moon greatly interferes. Streamers 30° each side of N.
Aug. 6th.—There was much diffuse light in N., but obstructed by clouds, and about 9h an

auroral band, rising in E. and extending about 40° high at vertex, towards the west : Avas not
sharply defined : moved upward, but disappeared before it reached zenith. Clouds greatly

interfere.

Aug. 14th.—At times a tolerably distinct arch 5° to 8° high at vertex, and occasionally a few
faint streamers.
Aug. 23d.—About lOh 20m there was a decided auroral light low in N., but partially obscured

by clouds.
Sept. 7th.—At 91i went to Observatory to see if zodiacal light could be discovered. I am

doubtful whether any traces can be seen ; there seems to be a very faint light lying a few de-

grees above horizon from N. to W.N.W. Nothing visible in the ecliptic, which now cuts the

horizon at a very small angle here.
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(193)

194)

195)

Ov't and drizzlino;. Obs. inipos. to 10''.

Clear to 9". No" A.B. soon to that timo : after that ov't.

Almost wholly ov't to 10'', and probably all night.*

Ov't to 10''
: obs. nearly or qnito ini})OS. : slio;ht A.B. susp.*

Clear. No A.B. to 10''.*

Clear, bnt somewhat haz}^ No A.B. to 10".

Cl'ss, but somewhat hazy to 9^". No A.B. At 10" al't Avh'y ov't.

Ov't and rainy to 10" at least. Obs. inipos.

Clear. No A.B. to 10".* (196)

Clear to 8" : after that ov't and obs. impos. to 10", and p. all night.

Clear, but hazy about horizon. No A.B. to 10" lO"".

Ov't. Obs. impos. to 10^", and probably later.

M'y c'l'r : moon : no A.B. eert. seen to 10'', but pos. there is a faint I't,

Ov't. Raining occasionally during ev'g and night. Obs. impos.

Ov't and rainy : obs. impos. to 1 1", and d's all night : ov't at 4" a.:h.

Very clear. A conspicuous A.B. Moon interferes.* (19^)
Clear. A slight A.B. about 7" to 7^".* (198)
Clear. Moon. No A.B. seen to 9" 35"'.

Much cl'ded : moon : obs. n'y impos. to lO^**, p. all n't : no A.B. seen.

Ov't, copious rain. Obs. impos. to 10", and doubtless all night.

Clear. Moon. No A.B. seen to 10". [evening.

M'y cl'r : moon interf : no A.B. seen to 9^" : within doors most of

Ov't wholly. Obs. impos. to 10", and doubtless all night.

Ov't ; rain and snow.
Wholly ov't. Obs. impos. to 10^", and doubtless all night.

Wholly ov't. Obs. impos. to 10", and doubtless all night.

Clear. No A.B. seen to 10", but I did not Avatch closely
;

p. none.*

Al't wh'y ov't ; raining from 9" to 10" : obs. impos. to 10", d's all n't.

Mostly ov't; entirely so in N. : obs. impos. to 10", and d's later.

Clear. A.B. seen all the evening. Not very brilliant.* (199)
Clear. No A.B. to 9^".

Wh'y ov't: obs. impos. to 10", and d's all night. Rain d'g night.

Almost wholly ov't. Obs. imj^os. to 10", and prob. much later.

Clear. No A.B. to 10".

Mostly clear.* (200)

Mostly clear. No A.B. seen to 9^" : did not watch closely.

Ov't. Ol)s. impos. to 10".

Clear : within most ofev'g : no A.B. from 9^" to 10" : p. none in ev'g.

Clear: within most of evening: no A.B. at lOf": p. none in ev'g.

Sept. r2th.—A.B. at Montreal, Canada, accordin": to Prof. Olmsted, Avho was there. A.B.
seen in Michigan; J. N. Nicollet, Trmm. Am. Phil. Soc, N. S. 8: 323.

Sept. 13th.—A.B. seen in Michigan : J. N. Nicollet, Tnws. Am. Phil. Soc, N. S. 8 : 323.

Sept. 14th.—At lOh 1,5m I suspected a very faint light of A.B. on northern horizon.

Sept. 18th.—Mr. F. Bradley informs me that he saw a slight A.B. at llh, a few streamers 10<»

or 1.5° high.

Sept. 25th.—A brilliant arch from W.N. "W. to E.N.E. rising at 8h (the highest) about 40o

;

then broke up and lower arches succeeded. Between 9h and lOh, brilliant streamers and spots

;

none seen higher than 45°.

Sept. 26th.—A single wisp of auroral light in N.W. just under the handle of the dipper (in

Ursa Mi\ior), drifted slowly westward and downward, and disappeared at 7h lom. Scarcely any
other auroral indications. Moon brilliant. (Short notice of A.B. of 25th and 26th published
in N. H. Daily ILrald and N. H. Daily Palladium of Sept. 29th.)

Oct. 6th.—Iiiuncdiaicly after close of twilight I searched for zodiacal light; sky very clear.

On critical examhuition and comparison it appears to me that there is a very faint illumination

extending from about Arcturus in N.W. to Galaxy in S.S.W., and reaching upwards to a line

connecting £, a, and 6 Serpentis. No A.B. at the time. Moon and Venus interfere in the
morning.

Oct. 9th.—An arch at times 2° or 3° high and occasional streamers 10° or 12° high.

Oct, 14th.—A slight A.B. at times, somewhat obscured by clouds in N. [A.B. aeen at Wor-
cester, Mass.]
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Herricli's Auroral Register.

Ov't in N.
;
p'y cl'r elsewhere : obs, n'y impos. to 10'', and p. later.

Mostly ov't. Moon interferes also.* (201)
Much cl'ded about N. : moon : obs. very unc. : no A.B. seen to lO'',

Ov't. Obs. impos. to 10'', and probably all night.

Clear early in evening. No A.B. at 7^''. After 9*^ ov't.

Clear. Moon. No A.B. seen to 10''.

Clear: moon: no A.B. seen to 10^'': within most of ev'g.* (202)
Cloudless, hazy : moon: no A.B. seen to 10''

: within from 7'' to 10''.

Clear: moon: no A.B. seen to 10^'' : Avithin most of evening.
Cloudless, but hazy. Moon. No A.B. seen to 8''.

Clear until 7^'' to 8'' ; after that foggy. Moon. No A.B. seen.

Clear, some haze : moon: no A.B. seen to 10''
: within most of ev'g.

Foggj^ Obs. impos. to 11'', and probably all night.

Mostly clear. Moon. No A.B. seen to 10''. Within most of ev'g.

Very clear. No A.B. seen to 10'', Within most of evening.
Cl'r at 7''

: no A.B. seen early in ev'g : ov't at 9'' and aft. : obs. imp,
Ov't ; raining between 9'' and 10'' : obs. impos. to 10'', and p. all n't.

Very clear most of evening. Some clouds in N. at 10''.* (203)
Clear. No A.B. to 11''.

Clear. No A.B. to 10''.

M'yel'r: no A.B. to 10''

Clear. No A.B. to 10"

No A.B. to 10''

No A.B. to 11''

No A.B. to 10''

pos. a faint auroral I't about 7''
: doubtful.

Clear.

Clear.

Clear.

Rainy at 6'' a. m. of 12th.

None from 4'' to 6'' A. M. of 13th.

Ov't to 10'', then clear, and no A.B. visible. None at 4'' of 14th,

Ov't and rainy : obs. impos. to 10'' : none from 4'' to 6'' of 15th : cl'r.

Cloudy in N. during first part of evening.* (204)
Clear. No A.B. to'^lO''.

Mostly clear, but some clouds low in N. No A.B. to 10''.

Clear. Moon begins to interfere.* (205)
Ov't and raining to 10'', and doubtless all night. Obs. impos.

Ov't. Obs. impos. to 10'', and probably all night.

M'y cl'r to 9'', when it became partially ov't : moon : no A.B, to 1 0''.

Ov't and raining. Obs. impos. to 10'', and doubtless later.

Mostly clear. Moon. No A.B. to 10''. Within from 7" to 91",

Considerably ov't. Moon. Obs. nearly impos. to 10".

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless later.

Clear. Moon. No A.B. to 10".

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 9", when clearing. Moon. No A.B. to 10".

Mostly clear. Moon interferes. No A.B. seen to 10".

Oct. 20th.—Observation nearly or quite impossible up to lOh. Mr. Jobamah Gunn, of the
city watch, informs me that about Hi A. M. (3ist) there was a brilliant auroral display, not ex-

tendina; hij^her than 40° ; streamers, rapidly shiftinjj, &c.
Oct. 25th.—Mr, _Azariah Smith informs me that at 5 a. m. this morning there was some auro-

ral light in N. He saw no streamers.
Nov, .5th.—There seemed then to be considerable i;nusual light in N., but the rising of the

moon and the position of the clouds made it uncertain. Probably an A.B. Searched for the
zodiacal light in S.W. ; doubtful whether any trace of it can now be detected.

Nov. 15th.—A slight A.B. about lOh ; a single definite streamer seen by Mr. F. Bradle.y.

Nov. 18th.—A beautiful display of the Aurora Borealis, beginning as early as oh 4.5m, and
continuing probably all night. Before 6h the display consisted chiefly of auroral banks and
wisps, quite irregular; but after, and especiallj' between 101" and llh, there was a grand and
most animated display of merry dancers, passing and repassing, vanishing and flashing up, in

a remarkable manner. Streamers occasionally reached the zenith ; and about llh an indistinct

corona was formed for a few minutes. (See Prof. Olmsted's account in N. H. Daily Herald of
19th November, also Dr. J. G. Percival's.)
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Jan.

Cloudless, but hazy to s'', after that ov't. No A.B. early in ev'oj.

P'y d'r at 6'' ; ov't at 8''
: obs. impos. to 10''

: no A. H. early in ev'g.

Ov't and rainino-. Ohs. im])os. to 10'', and doubtless all niglit.

Partly clear to 8''. No AM. Very clear at 6''.

Partly clear. No A.B. at 9'' ; mostly clouded in N. before.

Chielly clear. No A.B. to 10''.

Clear. No A.B. to 10''.

Clear at 6'' ; after ov't and obs. inipos. most of night : no A.B. at 6''.

Ov't. Obs. ini})OS. to 10'', and probably all night.

Ov't and raining. Obs. im])os. to 10'', and doubtless all night.

Ov't ; raining at 10''. Obs. impos. to lO'', and doubtless much later.

Clear. No A.B.
Ov't. Obs. impos. to 10'', and doubtless all nio;lit.

Clear. A.B., beginning at dusk, 5'' 25"\*
^

(206)
Ov't. Obs. impos. to 11'', and probably all night.* (207)
Ov't and raining. High wind with rain all night.

Ov't. Obs. impos to 10^'', and doubtless all night.

Ov't until about 10'', when it was clear in N. "No A.B. then.

Much clouded, but oc'y clear in N. No A.B. seen to 9^''. Moon.
Ov't ; snowing from 8'' and after : obs. im2)0s. to 10^'', and d's all n't.

Clear. Moon/ No A.B. to 10''.

Clear: moon: no A.B, seen to 104^'' : within doors most of the time.

Ov't and raining all night. [appearance.
jM'y d'r: moon : prob. no A.B., but at times I susp. a faint auroral
Mostly clear. Moon. No A.B. seen to 10''. Within most of ev'g.

Clear. IVIoon. No A.B. to Q^^. Within most of evening.
Ov't. Obs. impos. to 10'', and probably all night.

Mostly clear. Moon. No A.B. seen to 10'', Within most of ev'g.

Hazy, and p'y cl'y. Moon. No A.B. seen to 10**. [break away.
Ov't, snowing and raining : obs. impos. to 10'', when cl'ds began to

Clear until about 8'', aftei- that ov't. No A.B. seen to 8".

Clear. No A.B. to 10''. Within most of ev'g. [been visible.

Clouds in N. : no A.B. seen to 9^'' : a mod. display might not have
Clear and cloudy by turns, mostly cloudy. No A.B. seen to 10'^.

Mostly ov't, but chiefly clear a short time at 10''. No A.B. then.

Beautifully clear and cold. No A.B. to 10''.

Snowing and raining after 7''. Obs. impos. to 11'', and d's all night.

Ov't. Obs. impos. lo 10''.

Ov't and raining. Obs. impos. to 10'', and doubtless all night.*

Ov't, but clouds oc'y broken in N. : some unusual light susp.

Ov't till about 9'', Avhen tolerably clear. No A.B. then visible.

Ov't most of evening, but clear at 1 1'', when there was no A.B.
Ov't. Obs. inipos. to 10''. Clear toward morning at least.

Very clear. No A.B. to 10''.

Ov't until about 9'', after mostly clear. No A.B. to 10''.

Mostly clear, but some clouds in N.* (208)
Ov't : clear at 8'^ and after. No A.B. to 10".

Dec. 14th.—Not much action after 6li 30m. I saw no streamers, but only large brilliant spots
here and there, from E. to W., and some 15° high.
Dec. loth.—Some light in N., hut may be due to thinness of clouds in that quarter. Mr. F.

Bradley saw at 81i what he thought the A.B., but rather an anomalous display.
Jan. 8th.—A.B. seen at llh at St. Louis, Mo., as per Meteor. Jour, of Dr. B. B. Brown {St.

Louis Daily Ecening Gazette, Feb. 10, 184^). Probably a moderate display.
Jan. 15th.—A considerable A.B.

;
general light for 90° of horizon, extending 5° high. I saw

no streamers, but I watched only a few minutes.
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JlerrlcFs Auroral Hegister.

Mostly clear. Xo A.B. to 10^
Clear. Moon until 10'\ No A.B. to iP.
Clear. Moon. No A.B. to 11''.

Mostly clear to 9'', after that too cloudy for obs. Moon.*
Clear in N. during latter pai't of evening. Moon. No A.B. to lO''.

Clear: moon: no A.B. to 10|^'': within doors most of the evening.
Clear. Moon. No A.B. to 9'\

Clear except a few low clouds in N. Moon. No A.B. to lO''.

Clear after 7*^. Moon. No A.B. to 10^.

Mostly clear. Moon. No A.B. to 10^
Clear. Moon. No A.B. seen to 114^^

Very clear. No A.B.
Clear at 6^''

: no A.B. then : aft. a heavy fog, and obs. impos, to lOl*".

Clear. No A.B. to 9".

Ov't. Obs. impos. to ll** at least.

Clear. No A.B. to lO*'.

Clear but somewhat hazy. No A.B. to lO^^''.

Ov't. Obs. impos. to 11*^, and doubtless all night.

Ov't. Obs. impos. to 11'', and doubtless all night.

Clear. No A.B. to 10''.

Clear. No A.B. to 9^'', Avhen it became partly clouded.* (209)

Ov't. Obs. impos. to 10'', and probably all night.

Squalls of snow during evening. Clear after 8''. No A.B. to lO*".

Clear after 7i''. No A.B. to io^''.

Clear. No A.B. to 10".

Chiefly clear to 9"
; after that ov't.* (210)

Mostly clear. No A.B. to 10".

Ov't. Obs. impos. to 94^", and doubtless much later.

Clear, except a bank of "cloud 10° high in N. No A.B. to 10''.

M'y cl'r until 9", when it became hazy and then cl'y : no A.B, seen.

Ov't and raining. Obs. impos.

Clear. Moon interferes. No A.B. seen to 10".*

Ov't. Obs. impos. to 10", and doubtless all night.

Clear. Moon. No A.B. seen to 10",

Ov't. Obs. impos. to 10",

Clear. Moon. No A.B. seen to 104^''.

Clear. Moon. No A.B. seen to 10". Within most of the evening.

Clear. Moon. No A.B. seen to 9". Some cloudiness in N.
Mostly ov't. Obs. nearly impos. to 10''. Moon. No A.B. seen.

Hazy and partly cl'y to 9", aft. ov't : moon: obs. dif : no A.B. seen.

Ov't and raining. Obs. impos. to 10", and prob. all night.

Partly clear to 8". No A.B. to 8"
; after that too cloudy for obs.

Mostly clear. No A.B. to 10".

Ov't. Obs. impos. to 10", and probably all night.

Ov't and drizzling. Obs. impos. to 10".

Clear. No A.B. to 10".

Cloudless, but hazy. No A.B. to 10^".

Ov't. Obs. impos. to 10", and probably all night.

Ov't. Obs. imjios. to 10", Lightning in evening.

I

Jan. 20th.—At times I suspected a faint Tight in N., but could not determine.
Feb. 6tli.—About lOh througli tlie clouds tliere appeared some indications of the A.B. I am

disposed to thinli them real.

Feb. 11th.—About 9h there is a slight aurora ; a luminous bank low in the N.
Feb. 17th.—About 9^ 30m, a faint light is suspected in N., but very uncertain.
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Ov't cliiefly in evening ; clearing about O"".*

Very clear. No A.B. to 10^
Ov't. Obs. iinpos. to 10*', and probably all night.

Hazy and partly ov't. Obs. embarrassed. No A.B. seen to ll*".

Clear and cold. No A.B. to lO''.

No A.B. to 10''.

No A.B. to 9\
No A.B. to 10^
Obs. nearly or quite impos to 10^^.

Obs. difficult. No A.B. seen to"lO\

Cloudless, but hazy. No A.B. seen to 10''. Moon interferes.

Mostly ov't. Moon. Obs. nearly or quite impos. to 9''.

Hazy and partly ov't : moon : obs. n'y impos. : no A.B. seen to 10'^.

Ov't. Obs. impos. to 10''.

Obs. impos. to 10'', and doubtless all night.

Obs. impos. to 11''.

moon: no A.B. seen to 10^^'': within most of evening.

Obs. impos. to 10".

Ov't and raining part of the time : obs. impos. to lOA^*", and p. all n't.

Ov't most of evening. IVIoon. No A.B. seen during clear intervals.

Mostly ov't. Obs. nearly impos. No A.B. seen.

Clear. No A.B. to 8".

Ov't and raining after 8|''. Obs. impos. to 10'', and prob. all night.

Mostly ov't, but clear by 10'' and after. No A.B. then.

Clear. No A.B. to 10''.

Cloudless, but hazy. No A.B. seen to 10".

Very hazy, and by 9" entirely ov't in N. Obs. impos. to 10''.

Ov't, raining part of evening. Obs. impos. to 10'', and d's all n't.

Ov't. Obs.'impos. to 10". [A.B, then visible,

obs. impos. to 11", when it began to break away in N. : no
Obs. impos. to 10", and doubtless all night.

Obs. impos. to 10", and doubtless all night.

Obs. impos. to 10", and doubtless all night.

Obs, impos. to 10".

A slight auroral light in the N. during the evening.*

Clear.

Clear.

Clear.

Ov't.

Hazy.

Ov't.

Ov't.

Clear

Ov't.

Ov't;

Ov't.

Ov't.

Ov't.

Ov't.

Clear

Clear

Ov't.

Ov't,

(211)

(212)

Obs. impos. to 10", and probably all night,

and raining moderately. Obs. impos. to 10", and d's all n't.

Quite cloudy in^N., but considerable A.B. visible.* (213)

Ov't most of ev'g ; raining part of time to 10^" : obs. impos. : cl'r in

Mostly clear, but hazy : moon interf : no A.B. seen to 10^". [morn.

Ov't and raining. Obs. impos. to 10", and doubtless all night.

Ov't and raining. Obs. impos. to 11", and doubtless all night.

Ov't and raining. Obs. impos, all night.

Mostly clear. Moon.*
Mostly clear, but somewhat hazy. Moon.
Considerably ov't in the evening. Moon.

(214)

No A.B. seen to 10".

No A.B. seen to 10".

March 7th,—Possibly some auroral light at that time, but uncertain. Overcast from 12h to
2h A. M.

April 10th.—I watched it but little.

April 11th.—A moderate A.B. for 20° each side of N. and extending 2° to 5° high. Occa-
sional indetinite streamers from a low auroral bank.
April 14th.—At lOh 30m illumination reached altitude of 20° and horizontal extent of 90° or

100=. Between Ih and 3l> a. m., 15th, a display of waves, passing up halfway to zenith, as I am
informed.
April 20th,—Slight A.B. about llh, and faint traces through the night,

7



May

50

1842.
Apr. 23

24

25

26

27

28

29
30
1

2

3

4

5

6

7

8

9

10
11

12

13

14

15

16

17
18

19

20
21

22

23

24
25

26

27
28

29

30
31

June 1

2

3

4

5

9

10

11

12

JTerrick^s Ai(roi'cd Register.

M'y clear: moon : no A.B. seen to 10''
: within doors most of ev'g.

Hazy. Moon. No A.B. gieen to 10''.

Ov't and misty. Obs. impos. to 10''.

Ov't and raining. Obs. impos. to 10'', and doubtless all night.

Very cl'r : no A.B. to 10''
: zod. light still bright and conspic, at 8^''.

Ov't. No obs. possible to 10'' at least.

Very clear. No A.B. to 10''.

Veiy clear. No A.B, to 10''.

Clear most of evening. No A.B. to 10''.

Clear after about 8'',
" No A.B. to 10".

Ov't. Obs. impos. to 104^'', and doubtless all night,

M'y cl'r, but more cl'y in N. than elsewhere : no A.B. seen to 9\^, but
Clear. No A.B, to 10'', [obs, embarrassed.
Ov't. Obs, impos, to 10''

: at 11'' n'y clear but hazy : no A.B. then.

Clear, but hazy. No A.B, to 10".

Ov't and raining. Obs, impos, to 10|^", and doubtless all night.

Clear, No A.B, to 10",

Ov't, with dense haze, Obs, impos, to 10", and prob. all night.

Almost wholly ov't. Obs. impos.
Clear. No A.B, to 10",

Ov't, Obs, impos, to 10". [being down.
Clear: moon interf : no A.B. seen to 10", and none at llf", moon
Ov't,

Clear, but hazy. No A.B, to 10". Moon, [ing down.
Clear, but hazy : no A,B, to 10"

; none from 2'' to 3" a. m., moon be-

Clear. Moon. No A.B. to 9".

Ov't. Obs. impos, to 10|^", and doubtless all night.

Clear, Moon, No A,B, seen to 10".

Clear, Moon, No A,B. to 10".

Ov't and raining part of time : obs. impos, to 10", and d's all night.

Clear, Moon, No A,B, to 10".

Ov't and raining, Obs, imj^os, to 10|^", and doubtless all night.

Clear, Moon, No A.B. to 10",

Mostly clear to 9^" ; after that ov't. No A.B.
Ov't. Obs. impos, to 10^", and doubtless all night.

Mostly clear. No A.B, to 10".

Ov't and raining, Obs. impos, to 9^", and doubtless all night.

Clear, No A,B, to 10|^".

Clear. No A.B. to 10'',

Clear. No A.B. to 9f",*
Clear. No A.B. at 11 i". Within doors from 9" to 11".

Clear. No A.B. to 9i",

Ov't, Obs. impos. to 10"*

Clear in N, and W, No A,B, to 9f",
Very clear. No A,B. to 10",

Ov't, Obs. nearly impos. to 10", and doubtless later.

Ov't. . Obs. impos, to 10", and doubtless all night,

Ov't; misty, Obs, impos. to 11", and doubtless all night.

Very clear. No A.B. to 9f".
Clear. No A.B. to 10".

Clear. Moon besrins to interfere. No A.B. to 10",

June 1st.—About this time Mr. Francis Bradley also commenced an Auroral Register at New
Haven.
June 4th.—A very considerable display of the A.B. seen at Rochester, N. T. A zone from

E. to W. about 9h ; then merry dancers in X., and after midnight, waves. See an account of
the display, signed "Howard," in the American Citizen, Rochester, N. Y., June 11th.
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Ov't and raining;. Obs. impos. to 10:^'', and doubtless all nii^ht.

Ov't with some rain: obs. impos. to 10'', and doubtless all night.

Ov't and rainino-. Obs. impos. to 11'', and doubtless all night.

Ov't. Obs. impos. to 10'', and probably all night.

Ov't, with slight rain : obs. impos. to 10^^'', and doubtless all night.

Ov't and showery. Obs. impos. to 10|^'', and doubtless, all night.

Mostly ov't, and some rain : obs. impos. to 10'', and prob. all night.

Mostly clear. Moon. No A.B. seen to 10''.

Clear. JNIoon. No A.B. seen to 10".

Mostly ov't. Moon. No A.B. seen to 10'', and obs. nearly impos.]

Ov't. Obs. impos. to 10'', and probably all night.

Mostly ov't in N. Obs. impos. to 10^^'', and probably later.

Mostly ov't. Obs. impos. to 10'' 20'", and probably all night.

Clear after 9''. No A.B. to 10''. Thunder shower from H'' to 8|''.

Ov't and rainy. Obs. impos. to 10'', and doubtless all night.

Ov't, and obs. impos. to 11'' at least. Clear at sunset.

Clear. No A.B. to 10".

Ov't. Obs, im])OS. to 11" at least.

Mostly OA''t. Obs. nearly or quite impos. to 104^".

Ov't. Obs. nearly or quite impos. to 10^".*

Ov't. Ol)s. impos. to 10'', and probably all night.

P'y cl'r, but A'ery hazy ; m'y ov't after 10" : obs. n'y or quite impos.
Very haz)^: no stars vis. below alt. of 40°: obs. n'y impos. to 10",

Ov't, Obs. impos, to 10" at least. [and d's all night.

jNIostly ov't ; wholly so after 10" : obs. impos. to 10^", and p. all n't.

Ov't, Obs. impos. to 10", and probably all night.

Ov't, Obs. impos. to 10", and probably all night.

Clear. No A.B. to 10".

Clear. No A.B. to 10".* (215)
Clear, somewhat hazy about N. horizon.*

Clear: moon begins to interfere: no A.B. seen to 10".

Ov't except in S. Obs. impos. to 10|^".

Ov't. Obs. impos. to 10", and probably all night.

Nearly clear after 10". Moon.*
Clear. Moon. No A.B. seen to 10".

Clear, Moon. No A.B. seen to 10".

Ov't. Obs. impos. to 9f", and doubtless all night.

Clear. Moon. No A.B. to 9f''.

Mostly clear. Moon. No A.B. to 10^".

Clear. Moon. No A.B. seen to 11".

After about 8:^" ov't. Obs. impos. to 10", and prob. much later.

Much ov't. Moon. Obs. nearly impos. to 9f". No A.B. noticed.

Many cirrous cl'ds and much haze about N. : obs. n'y impos. to 10".

Cl'ss, but hazy: moon after 9" : no A.B. seen, but obs. uncertain.

Ov't almost M'hoUy to 10". Obs. impos.

Dense haze up to alt. of 40° : obs. n'y impos, to 11'': no A,B, seen.

Ov't. Obs. impos, to 104-", and doubtless later.

Clear. No A.B, to 11",
"
AVithin from 9f" to 11".

Ov't. Obs. impos. to 10", and doubtless later.

July 2d.—A narrow opening through clouds in N. horizon. Perhaps some unusual light be-
yond, but doubtful.
July 11th.—From 2h to 31i a. m. of 13tli there was a fine auroral arch in N.
July 12ili.—No A.B. to lOh ; although about lOh I suspected a very slight auroral bank iu

north
;
]irobal)ly none.

July Kith.—Some slight cloudiness in N. illumined by the moon. Probably no A.B. to lOh
15in, but observation necessarily uncertain.
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SerricJc's Auroral Register.

Very clear, No A.B. to 10i\*
Clear. No A.B. to 10\
Ov't, with dense haziness, almost completely. Obs. impos. to 10''.

Ov't and rainy. Obs. impos. to 10'', and doubtless all night.

Ov't; raining after lOi**. Obs. impos. to lO^'', and d's all night.

Ov't, with cl'ds and haze ; some stars visible. Obs. impos. to lO^**.

Ov't ; some rain. Obs. impos. to 94^'', and doubtless all night.

Partly ov't: no A.B. to 11'', or d'g n't, but sky most of time cl'y.

Ov't to 9^*^, after that m'y cl'r tiirabout midnight : no A.B. to 12'^.

P'y clear to 11'' ; after which, d'g rest of n't, ov't: no A.B. to 11".

Mostly ov't in N. ; clear in S. Obs. impos. to 1 0''.

Ov't. Obs. impos. to 10'', and probably all night.

Mostly clear. ]Moon. No A.B. to 10''.

Ov't in N. and elsewhere. Obs. impos. to 10''.

Mostly clear. Moon. No A.B. to Q^.

Ov't for the most part. Moon. Obs. nearly or quite impos. to lO*".

Ov't; rain about 11''. Obs. impos.
Mostly clear to 9'', after that ov't. Moon. No A.B. seen.

Clear, but hazy about horizon. Moon. No A.B. seen to lO**.

Clear. Moon. No A.B. to 9^''. None from lU'' to 12^''.

Clear. Moon. No A.B. to 9''.

Clear. Moon. No A.B, to 10''.

Clear. Moon.*
Mostly ov't. Obs. impos. to 10^'', and doubtless all night.

Mostly ov't. Obs. impos. to lo|'', and doubtless all night,

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 11'', and doubtless later.

Mostly clear after 9''. No A.B. to 9^\
Very clear. No A.B. to 10".

Very clear. No A.B. to 10''.

Ov't. Obs. impos. to 9^'', and probably all night.

Clear. No A.B. to 10''.

Very clear.* (216)
Ov't and rainy. Obs. impos. to 11'', and doubtless later.

Ov't. Obs. impos. to iP, and doubtless later.

Clear. " "
Within doors from 8" to 10''.Clear.

Clear.

Ov't. and d's all night ; raining most of night.

No A.B. to 10".

No A.B. to 10|".

No A.B. to 9i".
Obs. impos. to 10",

Nearly clear. No A.B. to 9^''.

Clear. No A.B. to 9|".

Mostly clear: moon: no A.B. to 10". Thunder storm about 11".

Mostly clear. Moon. No A.B. seen to 10".

Mostly ov't. Obs. impos. to 11".

Ov't. Obs. impos. to 10", and probably all night.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless all night.

Aug. 1st.—A very faint light in N. from Ursa Major to Perseus, about 5° altitude, which I
suppose ma}' be zodiacal.

Aug. 23cl.—No A.B. to lOh 30in, xinle.ss a luminous stripe which I saw at lOli 10m was auroral.

It was a dim belt extending from E. to W., not seen lower than about 40° on E. and 30° on VV., its

loAver edge near P and 7 Draconis and f Cassiopeiae. No auroral appearance in N. By lOh 20m
the belt was almost extinct. I am on the whole inclined to think it may have been a cloud.

Sept. 2d.—Mr. F. Bradley saw several auroral streamers ; about 8h 30m also slight auroral
bank about 4° high.
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[n'y impos.
no A.B. seen, and obs.

within most of
[evening.

Clear. Moon. No A.B. seen to lO"*. [pos. aft. 8'' to 10'' and later.

Cl'r at 74^''
: soon aft. ov't and r'y : moon: no A.B. seen, but obs. ini-

Clear. Moon. No A.B. seen to 10''.

Clear. JMoon. No A.B. seen to 10".

Clear. Moon. No A,B. seen to 10^
M'y clear, but cloudy in N. : moon : obs. n'y or quite impos. to 9''.

Mostly clear. Moon interferes after S*". No A.B. seen to 10*".

Clear. jMoon interferes in part. No A.B. seen to lO**.

Clear. No A.B. to 10^ Moon after 9\
Clear. No A.B. to 10^
Clear, but som't hazy. No A.B. to 10^ [E. C. 11. at New York.]
Clear. No A.B. seen to 9'\* (217)
M'y cl'r to 9'\ after Avhich too cl'y for obs. No A.B. to g*".

Clear. No A.B. to 10^
Clear, except low cloud in N. No A.B. to lO**.

Clear. No A.B. to 9'\

Clear. No A.B. to lO''.

Clear. No A.B. to 10''.

Clear. No A.B. to 10^
Clear. No A.B. to 10^
Clear most of evening. No A.B. to 10''.

Ov't most of evening. Obs. impos. to 10''.

Ov't chiefly; at 10" p'y cl'r in E. and S.E.

:

Mostly cl'r : moon begins to interf : no A.B. to 10''

Clear. Moon interferes. No A.B. seen to 9^''.

Clear. Moon. No A.B. to 10|".

Mostly clear. Moon. No A.B". to 10''.

Ov't.
' Obs. impos. to 10''.

Clear. Moon. No A.B. to 10''.

Hazy. Moon. No A.B. seen to 10'', but obs. necessarily uncertain.

Hazy, and thinly clouded in N. Moon. Obs. unc. No A.B. seen.

Mostly ov't: moon: obs. impos. to 10'', and prob. most of night.

Mostly clear. Moon. No A.B. seen to 10''.

Clear most of evening; cloudy at 10''. No A.B. to lO**. Moon.
Clear. Moon. No A.B. seen to 10''.

Ov't and rainy. Obs. impos. to 10'', and doubtless much later.

Clear. No A.B. to 10''. [d's all night.

Ov't at 9'' and aft. : before too hazy for obs. : obs. impos. to 10'', and
Ov't. Obs. impos. to lO"* at least.

Clear at New York. No A.B. to 10".

Clear at New York. No A.B. to 10".

Clear at New York. No A.B. to 10". [from N. Y.]
N'y cl'r, but hazy about hor. : no A.B. to 10". [E. C. H. on passage
Very hazy below alt. of 20° : obs. n'y impos. to 10" : no A.B. seen.

Very hazy below alt of 30° : obs. n'y impos. to 9" : no A.B. seen.

Too hazy for obs. below alt. of 30°. No A.B. seen to 9^".

Clear. No A.B. to 10".

Clear.*

Clear. No A.B. to 10".

Clear, but somewhat hazy. No A.B. to 9^".

Too cloudy for obs. to 10" at least, and probably all night.

Ov't. Obs. impos. to 9", and doubtless all night.

Sept. 28th.—Auroral [streamers seen about llh by Mr. W. B. Bristol and Mr. R. W. Forbes.
Nov. 3d.—Some faint illumination suspected about 9h 30ra, but doubtful whether any A.B.
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IlemcJc's Auroral Register.

Ov't. Obs. impos. to ll"", and doubtless all night,

Ov't most of ev'g ; clearing away at 9'', but ov't in N, to lO'' at least.

Clear early in evening : moon interferes : no A.B. : ov't after 9''.*

Cl'r : moon : no A.B. according to Mr, F. Bradley's obs. : I c'd not
Ov't, Avitli some rain. Obs. impos. to lO*' at least. [observe.
Somewhat cloudy. Moon. No A.B. seen.

Ov't and rainy. Obs. impos. to lO*", and doubtless later.

Al't Avh'y ov't: obs. nearly or quite impos. to 10^*^ : ov't in morn.
Ov't. Obs. impos, to 10'', and doubtless all night.

Ov't and rainy. Obs, impos. to ll'\ and throughout the night.

Clear. Moon. No A.B. seen to ^'^.

Clear. Moon. No A.B, seen to lO'^.

Mostly clear. Moon. No A.B. seen to 10'\

Clear after about ^V".*

Clear. Moon. No A.B. seen to ll'\

Clear until about 8''. No A.B. After that ov't.

Mostly clear. No A.B. to 10'\

Ov't : obs. impos. to 10''
;
p'y cl'r between 10'' and 1 1'', but cl'y in N.

Cl'r early part of ev'g: no A.B. : ov't at 9'' and after
; p. all night.

Clear. No A.B. to 10''.

Clear. No A.B, to 11''.

Clear. No A.B. to 11"^.

Ov't and snowing. Obs.
Cl'r and violent cold Avind

Clear to about 9''. No A,B, After that ov't.

Clear, No A,B. to 10i'\
Ov't. Obs. impos. to 9'', and doubtless all night.

Ov't and raining : obs. impos. to 10'' ; clearing otf about that time.*

Ov't. (.)bs. impos. to 11'', and doubtless all night.

P'y cl'r until about 8'' ; after that ov't : moon interf : no A.B. seen.

Ov't and raining. Obs. impos. to 9'', and doubtless all night.

Ov't to about 7^^'' ; clear to about 9^*" : moon interf : no A.B. vis.

Partly cl'r in N."from 6'' to 7^'' : moon: no A.B. : too cl'y aft. to 10\
Ov't, Obs, impos, to 10'', and probably all night,

Ov't to 11'', and doubtless all night, Obs, impos,

Ov't and snowing. Obs. impos. to 11'', and doubtless all night.

Clear most of evening. Moon. No A.B. seen to 11''.

Clear. Moon. No A.B. seen to 10|-'\

Clearandcloudy by turns: moon: no A.B. seen to 10'' ; obs. imperf.

Ov't. Obs. impos. to 10^'', and doubtless later.

Clear. Moon. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 9''.

M'y cl'r to 8''
: no A.B. : aft. p'y cl'y and moon interf : ov't in morn.

Ov't and raining. Obs. impos. to 9'', and doubtless all night.

Ov't. Obs. impos. to 11'' at least.

Very clear. No A.B. to 10''.

Clear. No A.B. to 11''.

Clear early in evening. No A.B. After 8'' ov't to 10'' at least.

impos. to 9'\ and doubtless all night,

no A.B. to 1 2'^
: within most of the time.

Nov. lOth.—Probably no A.B., although at times there appeared to be some unusual light

among the fleecj' clouds in N. ;
perhaps'only lunar illumination.

Nov. 21st.—A considerable displ.ay of the A.B., commencing as early as 6h, and continuing as

late as lOh 30m at least. There was no great activity. About 90° horizontal extent illumined,

and no streamers reached above 35° while I watched. There was frequently a well defined

arch; then large luminous spots ; occasional streamers.

Dec. 5th.—At 2h a. m. of 6th the sky was clear, and there appeared to be some auroral light

in N., but not certain.
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Clear. Moon
Clear. IMoon.

Clear. Moon.

and obs. n'y im^Jos.

Could not mvf^elf observe.

Ov't. Obs. iinpos. to 9'\ and probably all niQ^ht.

Ov't. Obs. iinpos. to 10''. Clear at daybreak of 28th.

Clear. No A.B. to 10'\

Ov't and sno\ving copiously: obs. inipos. to 10'', and d's all night.*

Clear. NoA.B.^oll".
Clear. No A.B. to 11".

CPy in part ; tolerably el'r about 1
1''

: no A.B. to 1 1''
: ov't in morn.

Ov't. Obs. inipos. to 12'', and doubtless all night.

Clear. No A.B. to ll"^. No A.B. between 5''"and %^ of 4th.

Mostly clear. No A.B. to 10''.

Ov't. Obs. impos. to 104^'', and doubtless all night.

Ov't and drizzly, Obs. impos. to 11'', and doubtless all night.

Ov't, nasty and rainy. Obs. impos. to 11'', and d's all night.

Ov't and drizzly. Obs. impos. to 10'', and doubtless all night.

Ov't, misty. Obs. impos. to ll"", and doubtless all night.

Ov't, misty and showery. Obs. impos. to 11'', and d's all night.

Ov't. Obs. impos. to lOf', and doubtless all night.

Ov't and misty. Obs. impos. to 10^'', and doubtless all night.

Mostly clear.
' Moon. No A.B. seen to 10''.

Mostly cloudy. Moon. No A.B. seen to 11'',

No A.B. to 10''.

No A.B. to 9^''.

No A.B. to 10".

Clear. No A.B. to 11".

Much clouded. Obs. nearly impos. No A.B. seen to 11".

Tolerably clear. No A.B. seen to 11".

Clear. No A.B. to lli'\

Clear. No A.B. to 10".

Ov't. Obs. impos. to 11|".

Considerably clouded about the N.*
Very clear. No A.B. to 11".

Very clear. No A.B. to 11".

Ov't. Obs. impos. to 12", and doubtless all night.

Ov't. Obs. impos. to 11" at least.*

Clear. No A.B. to 11".

M'y ov't: obs. nearly if not quite impos. to 11", and d's all night.

Ov't early in ev'g ; cFring about 9"
; at 11" very cl'r : no A.B. then.

Ov't most of ev'g; p'v cl'r before 8", but obs. n'y impos. : no A.B.
Clear. No A.B." to lOf'. [seen.

Ov't. Obs. impos. to 104^", and probably all night.

Al't entirely ov't in N. : obs. n'y or quite impos. to 1 1", and p. all n't.

Ov't. Obs. impos. to 10'', and doubtless all night.

Obsc. by cl'ds : moon interf. : no A.B. seen to 10"

:

Cl'r early in ev'g ; after 8|" too cl'y for obs. to 10^"

Mostly clear. No A.B. seen to lOi". Moon.
Clear. Moon. No A.B. seen to 11 i".

Ov't. Obs. impos. to 10", and doubtless all night.

Clear. No A.B. to 10".

obs. imperfect,

no A.B. seen.

Dec. 29th.—About 9h, while snow was falling thick and fiistj the burning of a Paper Mill
very near We?t Rock (three miles di'^tant) caused an appearance in the heavens like that of the
great Aurora Borealis of Nov. 14th, 1837, 6h p. m. ; the entire concave being illuminated with a
fine rosy light.

Jan. '2iih.—A luminous spot in the N.N.W. about 9h 15m
; caused, without doubt, by a burn-

ing barn at Watertown.
Jan. 2Sth.—A.B. seen at Edinburgh. R. D. Paul, Jameson's Edin, New Philos. Jour., April,

1844, p. 376 ; no details.
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Herriek''s Auroral Register.

Mostly ov't, Obs. nearly impos. to 10'\ Moon. No A.B. seen.

Ov't. Obs. impos. to lO^"", and doubtless all night.

Ov't. Obs. impos. to lO^I^*^, and doubtless all night,

M'y cl'r : moon: no A.B. seen to ll^** : within doors most of ev'g.

Clear. No A.B. to 10"^.

Too cloudy for obs. most of evening. At ll*" nearly clear.

Ov't. Obs. impos. to 10^^, and doubtless all night.

Ov't. Obs. impos. to ll'\ and doubtless later.

Ov't. Obs. impos. to ll'\ and doubtless all night.

Clear most of evening. No A.B. to lO^'': at ll"" ov't.

Ov't until about g'^ ; lifter that mostly clear. No A.B. to lO''.

Very clear. No A.B. to 104^^'.

Partly clear, but hazy. No A.B. seen to 10|^.

Clear. No A.B. to lO^".

Mostly clear, but at times ov't in N. No A.B. to 9^''.

Clear. No A.B. to 11*^. Within doors most of evening.

Ov't. Obs. impos. to 9tV", and doubtless all night.

Ov't most of ev'g; cl'rto 7'^ind at 11"^
: no A.B.'either time. [F.B.]

Clear. No A.B. to 10^^, and none at 4^'^ to 5^ of 3d.

Clear. No A.B. to 10^^
Very clear. No A.B. to lOi'^.

Very clear. Moon begins to interfere. No A.B. seen to 10*^.

Very clear. Moon.* (218)

Clear. No A.B. to 10''.

Almost wholly ov't. Obs. impos. to 11'',

Cl'r in part, but obs. much embarrassed : moon : no A.B. seen to lO''.

Ov't and rainy, Obs. impos. to ll'\ and doubtless all night.

Very cleai*. Moon, No A.B. certainly seen.*

Wholly ov't. Obs. impos. to 10'\ and doubtless all night.

Ov't and raining : obs. impos. to midnight : cl'ds then breaking up.

Very clear. Moon. No A.B. seen to 9''.

Ov't. Moon. Obs. nearly impos. to 9"^.

Ov't; snowing after 8''. Obs. impos. to 10''.

Clear. A decided A.B. to 8'', when the moon rose.* (219)

Al't wh'y ov't: obs. impos. to 10'': partly clear after lOf' to 11'',

Ov't. Obs. impos. to 10''.

Mostly clear to 8'' ; after that too cloudy for obs. : no A.B. seen to 8''.

Mostly clear. No A.B. to 9|''.

Almost wholly ov't. Obs. impos. to 9^", and probably all night.

Clear to about 10'', when the sky was hazy: no A.B. seen: within

Clear. No A.B. to 9:^'' [doors most of evening.

Mostly clear. No A.B. to 10''.

Mostly clear. No A.B. to 10''.

Ov't; snowing and rain. Obs. impos. to 11'', and d's all night.

Ov't to 7'' ; m'y cl'r at 9'', but soon grew hazy : no A.B. seen to 10^''.

Tolerably clear. No A.B. to 10^''.*

March 6tli.—Fine display of the A.B. Light first seen as soon as darkness permitted obser-

vation, about 71i. Seen as late as llh ; not watched very thoroughly. Scarcely any streamers;

a distinct arch 5° or 8° high at times, and luminous spots in the arch. About 100° on horizon

illumined. Scarcely any trace visible at 4h 30m a. m. of 7th.

March 11th.—Yet' there seemed to be some unusual light around the N. horizon. Probably

not an A.B.
March 17th.—None seen after to 91i, but no careful observation made. A general auroral light

in N. horizon; no streamers reported. Being occupied, did not see the A.B.

March 29th.—A.B. seen at Dunse and Makerstoun, Scotland.—Mentioned in London Athe-

ncEM/n, May, 1843.
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Clear

Clear.

Clear.

Clear.

Ov't.

Ov't.

Ov't, and obs. impos. to ll**, and doubtless all night,

Ov't; sleet falling. Obs. impos. to 10*^, and doubtless all night.

Clear. No A.B.'to 10^-\

Very clear. IMoon begins to interfere ; setting at 9^''.

Very clear. Moon interferes. No A.B.
Ov't. Obs. impos. to 10^*', and doubtless all night.

Ov't. Obs. impos. to lO*". Clouds then breaking up.*

Clear. Moon interferes.* (220)

Mostly cPr until about 9*^ ; after that n'y ov't : moon : no A.B. seen.

Chiefly clear. Moon. No A.B. seen to lO^'^.

Moon. No A.B. to 10\
Moon. No A.B. to 12''. Within most of the time.

Moon. No A.B. to 10'\ None from I'' to 2^ of 12th.

Moon. No A.B. to \0\^.

Obs. impos. to ] l''. Began to sprinkle about ll\
Obs. impos. to 10'^, and doubtless all night.

Ov't and foggy. Obs. impos. to ll*", and doubtless all night.

Very hazy: stars vis. above alt. of 20° or 30°
: no A.B. seen to lO**.

Ov't; gentle rain. Obs. impos. to 11 i'', and doubtless all night.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to ll*"-, and doubtless all night.

Very clear. No A.B. to midnight.
Clear. No A.B. to 11 ».

Al't wholly ov't. Obs. impos. to 10|'', and doubtless all night.

Ov't; slight drizzle. Obs. impos. to lO'', and doubtless all night.*

Clear. No A.B. to 12''. Within doors most of evening.

Al't wholly ov't. Obs. impos. to lO^'', and doubtless all night.

Ov't. Obs. impos. to 10'', and doubtless all night.

Almost wholly ov't. Obs. impos., or nearly so, to 10''.

Clear. No A.B. to 10^ [No A.B. seen.

M'y ov't : stare seen above alt. of 35° : obs. n'y impos. to 10'' at least.

Ov't and rainy. Obs.. impos. to 10'', and doubtless all night.

Clear. No A.B. to 10".

Clear. No A.B. to 10". Within from 8" to 10".

Ov't. Obs. impos. to 9-^" at least.

Clear. Moon. No A.B. to 10".

Sufliciently clear in N. to 8|". Moon. No A.B. seen : at 9^'' ov't.

Ov't. Obs. impos. to 10", and doubtless all night.*

Ov't, clouds broken at times. Obs. impos. to 10", and d's all night.

Clear in N. Moon. No A.B. to 10".

Nearly ov't Avith broken clouds. Obs. impos. to 10".

Ov't. Obs. impos. to 10", and probably all night.

Nearly ov't ; clear along N. horizon. Moon. No A.B. seen to 10".

Clear. Moon. No A.B. seen to 10".

Clear. Moon. No A.B. seen to 10".*

Som't obsc. by haze and thin clouds : moon : no A.B. seen to 10".

April 5th.—A.B. seen at Edinburgh, April 5th and 6th.—R. D. Paul, Jameson's Edin.New Phil.

Jour., 1844, p. 378. No details.

April 6th.—A.B. visible all the evening, but I did not watch it specially. I saw no streamers,
but only irregular spots and luminous arcuate banks. About 8h there was an arch nearly 20**

high.
April a3d.—A.B. seen at Edinburgh. R. D. Paul, JamesotVs Edin. New Phil. Jour.., April, 1844,

p. 378 ; no details.

May 6th.—A.B. seen in France. Comptes Pendzis, xvi, p. 1092, etc.

May 13th.—Something like an auroral belt seen in New York City between 12h 30m and Ih
A. M. ; a streak spanning the hemisphere from N. W. to S.E.

—

X. Y. Evangelist, May IStli, 1843.
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July 1

2

3

HerricJc's Auroral Register.

Hazy, Moon. No A.B. seen to 11^, Within from 8-^'^ to 11 ''.

Clear. No A.B. to 10^ Cloudy at 11^ [F. B.]

Dense haze : most of stars obsc. : obs. n'y imp, to lO"" : no A.B. susp.*

Hazy : no A.B. seen to 10''
: a faint aur. c'd not have been detected.

Ov't, Obs. irapos. to 10'' at least.

Clear. No A.B. to 10'',

Cloudless, but hazy. No A.B. to 10^. [have been seen.

Cloudless, but hazy : no A.B. seen to 10'' : a faint display could not
Ov't after close of twilight to 10'', Obs. impos.*
Serene and beautiful. No A,B. to 10^''.

Clear, No A.B. to 10".

Ov't, Obs, impos, to 9'', and doubtless all night.

Ov't. Obs. impos. to 10'', and prob. all night, [have been seen,

P'y cl'r ; obsc, about hor, : no A.B. seen to 9^'' : a faint A.B. c'd not

Ov't, Obs. impos, to lO**, and probably all night.

Clear, No A.B. to 10^".

Too hazy and cloudy for obs. to 10'', and doubtless later.

Mostly clear. Moon begins to interfere. No A.B. to 10^"".

Cloudless, but hazy. No A,B, to 10",

Mostly ov't, Obs, impos. to 10" at least.

Ov't. Obs, impos, to 10", and probably all night.

Mostly ov't, Obs, impos, to 10^", and probably all night.

Nearly clear. Moon interferes. No A.B, seen to 10^",

Mostly ov't, Obs. nearly or quite impos. to 10^". [10" and 11^,

Ov't : obs. impos. to 10", and d's all night : thunder shower between
Mostly clear. Moon. No A.B. seen to 10".

Mostly clear. Moon. No A.B. observed to 10".

Mostly clear. Moon. No A.B. noticed to 10". Within to 9^^
Serene and beautiful. Moon. No A.B. to 10^".

Ov't. Obs. impos. to 10" at least.

Mostly clear. No A.B. to 10".

Considerably obscured by clouds and haze. No A.B. seen to 10'^.

Beautifully clear between 9" and 10", and perhaps later.

Clear. No A.B, to 10^''.

Very clear. No A.B. to 10".

Clear and beautiful. No A.B. to 10^".

Clear. No A.B. to 10".

Clear. No A.B. to 11".

Very clear. No A.B, to 11",

Clear. No A,B, to Hi",
Ov't. Obs. impos. to 11" at least.

Clear, No A,B, to 10".

Clear, No A.B, to 11".

Clear, No A.B. to 10" ; somewhat hazy.

Mostly ov't in N. to 10"
; about 10^" tolerably clear, and no A3.

Ov't. Obs. impos. to 10" at least.

Clear. A slight A.B. ; first noticed about 10".* (221)

Clear, yet hazy and dusty about horizon. No A.B. to 10^".

Ov't, Obs, impos. to 10 , and doubtless later.

Clear and splendid. No A.B. to 11".

May 17th.—A.B. , moderate, seen by Mr. Tlios. R. Button at Litclifield, Ct.

May 23d.—A moderate A.B. seen between clouds by Mr. Thos. R. Button at Goshen, Ct.
_

June 30th.—Watched about half an hour. A general illumination, at times quite bright

through about 50° of horizon, extending upward 3° or 4°. A dim, low arch, but I saw no
streamers.
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July 4[0v't foT' the most part. Obs. impos. to 10^

5
J

Mostly clear. Moon. No A.B. to 10''.

Clear. Moon. No A.B. to 9^".

Clear. Moon. No A.B. to li^
Mostly clear; floating clouds. Moon. No A.B. to lO*".

Mostly ov't. Obs. iiiipos. to W\
Ov't in N. Obs. impos. to 10|''.

Ov't. Obs. impos. to ll^
Very clear. Moon. No A.B. seen to 11''.

Ov't. Obs. impos. to 10^''.

Mostly ov't. Obs. impos. to 10|''.

Clear. Moon. No A.B. seen to 10^''.

Mostly clear. No A.B. to 10''.
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6

7

8

9

10

11

12

13

14

15

16

IV

18

Ov't. Obs. impos. to 10:^'', and probably all nicjht.

Clear. No A.B. to 10|".* [Within from 9'' to 1 1*".

19JCrrto 10^'' : no A.B. according to F. B. : ov't at 11'', and obs. impos.
20 Clear, very clear. No A.B. to 9|".

21 1 Beautifully clear. No A.B. to 10i^
22 Mostly clear except in N. No A.B. seen to 10'', but obs. uncertain.
23 Clear. No A.B. to 9|''.

24 Ov't to 9'' or 9^'', and obs. impos.
25 Mostly clear; some narrow clouds in N. A.B. seen.* (222)
26 Clear, although somewhat hazy. No A.B. to 10^''.

27 Clear. No A.B. to 11".

28 Clear after 9''. No A.B. to 10''.

29 Mostly clear. No A.B. to 9+".

30 [Ov't and raining. Obs. impos. to 9^'', and doubtless all night.

31 1
Ov't. Obs. impos. to 11'', and probably all night.

1 |M'y cl'r after 9'' ; cl'ds chiefly in N. : no A.B. to 10^'' : obs. imperf.

2 jDense haze ; obs. below alt. of 20° n'y impos. : no A.B. susp. to 10^''.

3 Clear. Moon interferes. No A.B. seen to 10^''.

4 Clear; moon : no A.B. seen to 10^''. [None at 2'' a.m. (F. B.)]

5 Ov't. Obs. impos. to 10'', and d's all night. Heavy shower in night.

Ov't : obs. impos. to 9'' at least, and to 10^'' as reported : clear from
Ov't to 94^'', and doubtless all night. Obs. impos. [12" to morn.

8 Ov't. Obs. impos. to 10^'', and d's all night. Raining after 12''.

9 Ov't, Obs. impos. to 10'', and doubtless all night.

10 Ov't and raining to 10:^'' at least. Obs. impos. during whole night.

1

1

M'y ov't : moon at intervals : obs. n'y impos. to 9'', and d's later.

12 Fleecy cl'ds obsc. the N. at times : moon : no A.B. seen, but obs. unc.
13 Clear. Moon. No A.B. to 9".

14 Clear to 10". Moon. No A.B.
15 Very clear. No A.B.
16 Splendidly clear most of evening. No A.B. to midnight.
17 Splendidly clear to 10" at least. No A.B. to 10".

18 Clear. No A.B. to 11".

19 Clear. No A.B. to 10".

20 Ov't and r'y about 9|" and onward : obs. impos. to 10", and all night.
2rOv't. Obs. impos. to 10^", and no doubt all night.

July 18th.—Nathaniel R. Clark, Esq., informs me that at Saratoga, N. Y., he saw between
9h and lOh an A.B. in the west : perhaps it is a mistake.
July 25th.—A moderate display observed from 9h to lOh, and going on at lOh. A horizontal

extent of about 80° illumined; groups of streamers shot up here and there, soon fading; not
Tery brilliant : reaching at the highest about 25° or 30°. Some of the streamers moved west-
wardly.



60

1843.
Aug. 22

23
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Sept. 1
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Oct,

9

10

Merrick''s Auroral Megister.

Ov't. Obs. impos. to 9^'', and doubtless all night.*
Ov't. Obs. impos. to 10|'', and doubtless all night.

Clear, but somewhat hazy. No A.B. to 11''.

Clear. No A.B. to 11 '\

Mostly clear. No A.B. to lO^'^.

Clear. No A.B. to 10".

Ov't chiefly. Obs. nearly impos. to 12". No A.B. seen.

Ov't. Obs. impos. to 11".

Clear. No A.B. to 10".

Clear. No A.B. to 10|".

Ov't. Obs. impos. to 11", and probably all night. [seen.

M'y cl'r: moon: no A.B. to 10;^": a mod. display c'd not have been
Ov't. Obs. impos. to 10", and probably all night.

Mostly ov't. Obs. impos. to 11".

Ov't. Obs. impos. to 11".

Ov't. Obs. impos. to 11".

Ov't. Obs. impos. to 11".

Clear and beautiful. Moon interferes. No A.B. seen to 10|^".

Very clear. Moon. No A.B. seen to 10|".

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 9^", and doubtless all night.

Clear. Moon. No A.B. seen to lOf".

Much obscured by clouds. Moon. Probably no A.B. to 10".*

Ov't. Obs. impos. to 10^", and no doubt all night.

No obs. to 8". Aft. ov't and obs. impos. to 10", and prob. all night.

Exceedingly clear. No A.B. to 11".

Cl'r until about 8", and no A.B. : after that ov't to 10", and p. all n't.

Clear in S. early in ev'g; mostly ov't by 8"; obs. impos. to 10".

About half clear ; scattered clouds and some haze. No A.B. to 10".

Almost Avholly ov't. Obs. impos. to 10^", and probably all night.

Mostly clear. No A.B. to 11".

Clear. No A.B. to 10|".

Clear. No A.B. to 10^".

Clear. No A.B. to 10".

Ov't and rainy. Obs. impos. to 10^", and probably all night.

Ov't and rainy. Obs. impos. to 10", and doubtless later.

Very clear. A.B. from 7i".* (223)

Mostly clear. No A.B. to 10".

Clear. Moon interferes. No A.B. seen to 8^".

Clear. Moon. No A.B. to 10".

Ov't and raining. Obs. impos. to 10", and doubtless all night.

Clear. Moon. No A.B. seen to 10".

Clear, except cloudy in N. after 10". Moon. No A.B. to 10".

Mostly ov't in N. Moon. No A.B. seen to 9", but obs. n'y impos.

Half clear. Moon. No A.B. seen to 11", but obs. very imperjfect.

Mostly ov't. Obs. impos. to 9", and probably all night.

Ov't and raining. Obs. impos. to 9^", and no doubt all night.

Ov't. Obs. impos, to 10".

Nearly clear. Moon. No A.B. seen to 10".

Clear. Moon, No A.B. seen to 10".

Aug. 82d.—A.B. seen at Edinburgh. R. D. Paul, Jameson's Udin. New Phil. Jonr., April, 1844,

p. 378 ; no details.

Sept. 13th,—Yet through an opening in the clouds in the north there seemed to be some UU'
Visual light, but probably'it was nothing more than moonlight.

Sept. 87tti,—Sundry streamers S" or 1(P high and spots ; arch 3® or 4® high.
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Oljs. impos. to 9^''

Clear.

Mostly
Clear.

Clear.

Ov't.

Ov't.

Clear.

Clear. Moon. No A.B. seen to 10-|-'\

Ov't to about G^*", when el'ds began to break up.

Clear. No A.B. to 10,}''.

Very clear. A slight A.B. beginning at close of twilight.* (224)

Ov't : obs. impos. to O**
;
p'y cl'r high in N. but not enough so for obs.

Ov't. Obs. impos. to 10'', and doubtless later.

No A.B. to W\
ov't. Obs. nearly impos. to ll*". No A.B. seen.

No A.B. to 10^
No A.B. to 9^
Obs. impos. to 10**, and probably all night.

Obs. impos. to 10'^, and doubtless all night.

No A.B. to 10''.

P'y cl'r; no A.B. to 11'^. [F. B.] At N. Y. cl'r; no A.B. to 10'^.

Partly clear, and no A.B. to 10|". [F. B.] At N. Y. do.

Wholly ov't to 10". [F. B.] At N. Y. do. [A.B. seen.

Ov't, fi's all night. At N. Y. cl'y and obs. n'y impos. to 10^'' : no
Mostly clear. No A.B. seen to 10|''.

Clear. Moon. No A.B. seen to Qf".
Clear. Moon. No A.B. to 10^".

Clear. Moon. No A.B. seen to 10''. No A.B. at 5'' a.m., Nov. 1st.

Mostly ov't. Obs. impos. to 10''.

Mostly ov't : moon: no A.B. seen to 10'' ; c'd not watch personally.

Mostly clear. Moon. No A.B. seen to 8''.

Mostly clear. Moon. No A.B. seen to 10''.

Clear and cold. Moon. No A.B. seen to 10''. [seen to 10''.

Mostly cl'r. No A.B. to 10^". [F. B.] E. C. H. at N. Y. ; no A.B.
Cl'y and snowy to 10'' : obs. impos. [F. B.] Obs. impos. on Hudson
Clear in N. and W. No A.B. Ov't at 12". [F. B.l [river.

Cl'y, d's all n't. [F. B.] At Albany p'y cl'y to 8" ; no A.B. seen ; obs.

Cloudy to 11", and later. [F. B.] Do. at Albany. [unc.

Cl'y to 94^" in N. and W. [F. B.] At Utica snow ; obs. impos. to 9".

Cl'r to 9"", and no A.B. [F. B.] At Utica obs. impos. to 9", d's all n't.

M'ycl'y; atlU"cryinN. [F. B.] At Auburn at 10" cl'r; no A.B.
Cl'r : no A.B. to 10". [F. B.] Do. bet'n Rochester and Canandaigua.
Cl'y, and d's all night. [F. B.] Do. at Geneva, N. Y.

Cl'y to 10|". [F. B.^ Obs. impos. all n't between Rome and Albany.
Cl'y, d's all n't. [F, B.] Obs. impos. bet'n Albany and West Point.

Clear, and no A.B. to 10".

Clear. No A..B. to 10".

Very hazy ; stars scarcely vis. : no A.B. seen to 10" : obs. n'y impos.

Clear. No A.B. to 10".

Clear. No A.B. to lOf".

Almost w^holly ov't. Obs. impos. to 10", and doubtless all night.

Ov't and misty. Obs. impos. to 10", and doubtless all night.

Clear. Moon begins to interfere. No A.B. to 10", but at times susp.

Mostly ov't to 9", then cleared. Moon. No A.B. to 9^".*

Clear. Moon. A slight A.B. suspected about 6".*

M'y ov't to 9" ; bet'n 9 ' and 10" p'y cl'r in N. : no A.B. seen : moon.

Almost w-holly ov't. Obs, impos to 9^" at least. [been seen.

Cl'y and hazy : moon : no A.B. seen to 10" : no mod. display c'd have

Oct. 14th.—Occasionally scarcely to be seen. About 8h a bank about 1° to IJ^o high, through
50° horizontal extent. I saw no streamers, but did not watch long.

Nov. 26th.—Mr. H. F. thinks he saw the A.B. this evening; probably not.

Nov. 37th.—As none appeared after to lOh 30m it is quite uncertain.
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17

Obs. impos, to ll'', and probably all night.

Moon. No A.B. to 11''. Within most of evening.

Ov't to 10\ [F. B.]

Ov't to 9\ [F. B.]
Ov'ttol0^h_ [F.B.]

Ov't.

Clear.

Clear. Moon. No A.B.
Mostly ov't. Moon. Obs. impos. to 10^''.

Clear. Moon. No A.B. seen to lO^'^.

Ov't. Obs. impos. to 11'', and doubtless all night.* [unc.

Ov't to 1 1", then p'y cl'r but quite cl'y in N. : nioon : no A.B. : obs.

Ov't. Obs. impos, to ll"", and probably all night.*

Ov't. Obs. impos. to 10'\ and doubtless later. Clear at sunrise.

M'y cl'r. No A.B. Moon rose about 8" : aft. som't cl'y in N.*
Mostly clear, but hazy. No A.B. to 9''.

M'y cl'r: sl't A.B. at 8'^ ; noticed 15™; no streamers. [F. B.] (225)
Clear. No A.B. to 9'^.

Partly clear early part of ev'g: no A.B. : at 9^'^ northern sky ov't.

Ov't to 1U^ [F. B.] E. C. H.^at Greenwich : wh'y ov't all night.

At Greenwich, wh'y ov't and raining to 9'^.

At Greenwich, wh'y ov't and misty to iC".

At Greenwich, ov't to 8'' ; at 9'' and after clear

;

Ov't. Obs. impos.'to 10'', and doubtless later. [no A.B. to 9^^
Very clear. No A.B. to 9^''.

P'y cl'r early ; no A.B. to 7''
: mostly ov't at 8|'', and p. ov't all n't.

Ov't and rainy, Obs. impos. to lO*", and doubtless all night.

Ov't; drizzling rain. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos to 9|^'', and doubtless all night.

Clear in N. early in ev'g : moon : no A.B. : from 8"^ to 9*^ ov't in N.
Ov't, raining and snowing. Obs, impos. to 10'', and d's all night.

Clear at intervals during evening. Moon, No A,B, seen to 10''.

Ov't, with rain to 9''. Obs. impos. to 9^'', and doubtless much later.

Very clear. Moon, No A,B, to 11''. [A.B. seen.

M'y cl'y to 7^'' ; then cl'r to 10'', exce^^t low cl'ds in N. : moon: no
Clear. Mooii, No A.B. seen to 10''. In the house from 7'' to lO*".

M'y cl'r ; much of ev'g low cl'ds in N. : moon : no A.B. seen to 9^^''.

Ov't. Obs. impos. to 9^'', and doubtless all night,

Ov't ; cl'ds som't broken at 10'', Obs. impos, to 10'', and p, all night.

Ov't. Obs. imj^os. to 10'', and doubtless later.

Clear. Moon. No A.B, seen to 10^''.

Clear. Moon. No A.B. seen to lol".

Clear early in ev'g and also after 10''. No A.B. seen : obs. imperf.

Clear. About 6|^'' I suspected a slight auroral light low in north.*

Ov't and snowing. Obs. impos. to 10^^, and probably all night.

Clear, No A,B,"to 10".

Clear. No A.B. to 10^".

Ov't and raining. Obs. impos. to 11'', and doubtless all night.

Very clear. No A.B. to 10^".* (226)

Mostly clear. No A.B. to 10".

Ov't. Obs, impos, to 10^'', and doubtless all night,

Ov't and raining, Obs, impos. to 10^'', and doubtless all night.

Clear most of evening. No A.B. to 10^''.

Dec. 6tli.—A.B. seen at Edinburgh. R. D. Paul, Jamesoii's Ediu. New Phil. Jour., April, 1844.

Dec. 8tli.—Slight A.B. seen by M. CoUa at Panna in Ital}-. Lamo7ifs Annalen, 1843, p. 182.

Dec. 10th.—No A.B. seen to" 9h ISm. Some suspicions of a slight A.B. about 8h 30ra, but
probably there was none.

Jan. 8th.—I saw no streamers, and am inclined to doubt whether it was the A.B. No A.B.

seen after lOh ISm.

Jan. 13th.—Mr. F. Bradley thinks there was an A.B. about 9h; no streamers.
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Clear. No A.B. to 10^.

Clear. No A.B. to 10^^^

Clear. No A.B. to lO'".

Ov't and snowing. Obs. impos. to 10'', and doubtless all night.

Clear most of evening; hazy at 10'', No A.B. to 10''.

Ov't early part of evening ; clear at 9'' and after. No A.B. to 1 0^''.

Nearly clear.* (227)
CPy in N. before 8'' ; from 9'' sufficiently cl'r : moon : no A.B. to 1 0^''.

P'y cl'y in N. early in ev'g : moon : later clear. No A.B. to 10''.

Clear: moon: no A.B. cert, seen to 10'', but som't susp. about 10''.

Thinly ov't. Obs. impos. to 9'', and doubtless later.

Clear. Moon. No A.B. seen to 10^".

Ov't. Obs. impos. to 10*", when the clouds began to break away.
Clear. Moon. No A.B. seen to 10^''.

Thinly ov't. Obs. impos. to 10|^'', and doiibtless all night.

Ov't. Obs. impos. to lO^"", and doubtless later.

Clear. Moon. No A.B." seen to 10|''.

Clear generally; low cloud in N. Moon. No A.B. seen to 10''.

Ov't; sleet falling. Obs. impos. to lOf'', and doubtless all night.

Mostly ov't. Obs. impos. to 10'', and probably all night.

Ov't to 10", d's later. [¥. B.] E.C.H. at N. Y. : ov't : obs. imp. to 10\
Cl'ratlOi"; som't cl'y: no A.B. [F.B.] Cl'rat 7" inN.Y.: no A.B.
Clear : no A.B. to 10". [F. B.] Do. at N. Y. and Brooklyn.
Mostly ov't to 8" at least. At 10" clear, and no A.B. to 104-".

M'y cl'r. Some suspicion of A.B. about 10", but doubtful to 10;^".

Clear. No A.B. to 10|".

Ov't to 9"
; after that mostly clear, and no A.B. to 10|''.

Mostly clear. No A.B. to 10|".

Ov't, and snowing after 8". Obs. impos. to 104^", and p. all night.

Ov't. Obs. impos. to 11", and doubtless all night.

Clear to 74^", and no A.B. : after, to 10" at least, ov't.

Clear. No A.B. to 10".

Clear. No A.B. to 10^".

Ov't until 9". Clear at 10". No A.B. to 10^".

Clear. No A.B. to 8''.

Clear. No A.B. to 10".

Cl'r to 7''
: no A.B. : aft. ov't, and obs. impos. to 10^", and d's all n't.

Clear. Moon. No A.B. seen to 10".

Clear. Moon. No A.B. seen to 10".

Clear. Moon. No A.B. seen to 9^''.

Mostly ov't. Moon. Obs. nearly or quite impos. to 10^^''.

Ov't to 7"
;
partly clear after. Moon. No A.B. to 9". [F. B.]

Ov't. Obs. impos. to 8^", and doubtless all night.

Mostly ov't. Obs. impos. to 10", and doubtless all night.*

Ov't; rainy after 9^". Obs. impos. to 10", and doubtless later.

Mostly ov't; raining at 10". Obs. impos. to 10", and d's all night.

Clear : no A.B. seen to 10" : some iinusual I't in N. susp., prob. moon.
Clear. Moon. No A.B. seen to 11".

Jan. 24th.—A.B. seen from lOh and after, suspected between 9h and lOli, but as the moon was
up, I could not decide. Moon set about lOli 20m ; from lOh to lOh 30m I watched ; di-stinct lijjht

of about 40° horizontal extent; 2° or 3° alt. with occasional spots or indistinct streamers,
shifting westwardly. I looked after llh and found several bright streamers, one 8° or 10° high,
besides a low, clear light. Dr. J. G. Percival informs me that he saw several distinct streamers
between llh and 12h.

March 1st.—According to the U. S. Gazette there " was a beautiful display of the aurora" this
evening. From the statement I have little doubt that this refers to the radiations in the W.
and N. VV. seen soon after sunset.
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HerricJc^s Auroral Register.

Mostly ov't. Obs. impos. to 9'' at least.

Clear, Moon rose about 10**, No A.B, seen to 11'',

Ov't and i-ani, Obs, impos. to lOf*', and doubtless all night,

P'ycl'rto8'': no A.B. [8Ho9'^crr: noAB. : cryatl2\ (F. B,)]

Very clear. No A.B. to 1^"^.

Clear. No A.B. to lOi^.

Ov't; little rain. Obs. impos. to lO*", and doubtless all night.

Ov't; misty. Obs. impos. to lO*", and doubtless later.

Ov't. Obs. impos, to 10^^'^, and doubtless all night.

Ov't. Obs. impos. to 9'\ and doubtless all night.

Ov't and rainy. No obs, pos. to 10^*" ; rainy all night.

Clear. No A.B. to 10'\

Mostly ov't early in ev'g, and obs. impos. : at 11'^ n'y cl'r: no A.B.
Clear. No A.B. to 9''. [in part, and no A.B.
M'y ov't, and obs. n'y impos. to 11''

; p. all n't : before lO'' oc'y clear

Ov't and snowing, Obs. impos. to 11^, and doubtless all night.

Clear. Moon begins to interfere. No A.B, seen to 9f'',

Clear. Moon, No A,B, seen to 10^,

Mostly clear. Moon. No A.B. seen to ^'^.

Clear. Moon. No A.B. seen to 10|'>.

Mostly ov't ; wholly so after 9''. No A.B. seen. Moon.
Ov't. Obs. impos. to 9^*^, and doubtless all night,

Ov't and rainy, Obs, impos. to ll'\ and probably much later.

Ov't; raining after 10'\ Obs, impos, to 10'\ and d's all night.

Ov't; sleet tailing. Obs, impos, to lO*", and doubtless all night.

Clear, Moon. No A.B. seen to 10'^.

Clear. Moon. No A.B. seen to 10|''.

Clear. Moon, No A.B, seen to lO**.

Clear. Moon, No A.B. seen to %^.
Mostly ov't. Obs. impos. to 10'^, and doubtless later.

Clear. A slight A.B. between 9^ and 9f^* (228)

Ov't; a little rain. Obs. impos. to 10'\ and doubtless all night.

Ov't. Obs. impos. to lO"", and doubtless all night. [seen to 10''.

Cloudy in part and hazy : a faint A.B, c'd not have been seen : none
Clear, No A,B, to 11>. [F. B,]

Clear, No A.B. to 9i'\
Al't entirely ov't : obs. impos, to 1P at least ; then cl'r space in east.

Clear. No A,B. to 9i'>,

Clear. No A.B. to 9i\
Mostly clear, but hazy about horizon. No A,B, to lO''.

Ov't. Obs. impos. to 10^*" at least,

Ov't. Obs, impos, to ll*" at least.

Partly clear. Long narrow clouds about the north.*

Very clear. No A,B. to lO'',

Half cl'y. No A.B. to 8^'', Later quite cl'y, and after midn't ov't.

Ov't. Obs, impos, to lO*", and d's all n't. Misty at sunrise of 21st.

Ov't, Obs. impos. to lO*", and doubtless all night,

Cl'r to 8''; no A.B. : moon: within from 8^ to 1 1"^ ; at 11" wh'y ov't.

M'y cl'r to 8''
: moon : no A.B. seen : within from 7f'^ to 9^'^ ; then

Wholly ov't. Obs. impos. to 10|'', and d's later.* [wh'y ov't.

April 5th.—A faint illumination, about 20° horizontal extent, and 1* to 2o in altitude ; no
streamers seen. Although very dim, I consider the light auroral.

April 17th.—No A.B. to lOli 30m, although, as usual, the clear spaces between the clouds

Beemed more luminous than natural.

April 24th.—About IQh 30m it seemed as if there was unusual light behind the clouds in the

north ; but the clouds maj' there have been less dense. Moon.
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Quite hazy and ni'y ov't in N. : moon : obs. n'y or quite impos. to 9^'^.

Ov't. Obs. impos. to ll"*, and doubtless later,

Ov't. Obs. im|)os. to 10^'', and doubtless later.

Very clear. IMoon. No A.B. seen to 10''.

Nearly clear. Moon. No A.B. seen to 9^''.

Ov't but not densely, to 9''. Moon. Obs. impos. to 9'^ at least.

Mostly ov't, and hazy in open spots. Moon. Obs. impos. to %'^.

Much ov't. Moon. Obs. nnpos. to 10'' at least. [A.B. : moon.
M'y ov't. Obs. impos. to 11'', except about 9'', when there was no
M'y cl'r : I'tnimj; in N. : no A.B. seen to 10'', but obs. nec'y imperf.

M'y cl'r to 9'', and no A.B. ; after that too cl'y for obs. to 10'' at least.

Ov't, showery. Obs. impos. to 10^''. Clear after 11'', I am told.

Very clear. 'No A.B. to 10''.

M'y ov't in N. ; cl'ds broken : obs. n'y impos. to 9''
: none seen.*

Clear. No A.B. to 10".

Ov't. Obs. impos. to 11'', and doubtless all night.

Mostly ov't. Obs. impos. to 11'' at least.

Very clear: violent N.W. wind p.m. and ev'g. No A.B. to 9>V^.

Ov't. Obs. impos. to 11'', and doubtless all night.

Ov't for the most part, and hazy after 9''
: no A.B. seen to 10''.*

P'y cl'r to 10'' ; no A.B. seen, tjut obs. embarrassed : aft. 10'' ov't to

Ov't to 12'', and probably all night. Obs. impos. [11'' at least.

Ov't : obs. n'y impos. to 10^'' : at lO^^'' broken cl'ds : no signs of A.B.
Partly clear to 9'', and no A.B. Obs. imperfect. After 9'' ov't.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't and misty. Obs. impos. to 10'', and doubtless all night.

Mostly clear ; very clear at 10''
: moon interf : no A.B. seen to 10''.

Clear. Moon. No A.B. at 10''.* (229)
Clear. Moon. No A.B. seen to 10''. Within from 8'' to 10".

Clear. Moon. No A.B. seen to 11''. Within most of the evening.

Ov't in N. ; cl'ds broken elsewhere : obs. impos. to 10'' at least.

Ov't; shower about 9''. Obs. impos. to 10'' at least.

Very hazy. Obs. impos. to 11'', and probably all night.

Mostly ov't about the N. especially. Moon. Obs. impos. to 10''.

M'y cl'r; hazy: moon: no A.B. seen to 11'' ; none at 11''.

Ov't; heavy showers. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 10'', and doubtless later.

Clear. Moon rose about 9*^. No A.B. seen to 10|''.

Ov't; showery. Obs. impos. to 10'', and doubtless later.

Hazy, No A.B. to 10''. A faint light could not have been seen.

Clear, No A,B. to 10^'',

Mostly ov't. Within from 8'' to 104^''. No A,B. seen : obs. imperf,

Cl'r: no A.B. to 10'': withinmost of ev'g: at 11'' m'y ov't about N.
Mostly ov't and showery. Obs. impos. to 11'', and prob. all night.

Much clouded. No A.B. discernible to 10'', but obs. imperfect.

Ov't; thunder shower about 10''
: obs. impos. to 10'', and d's later.

Partly cloudy. No A.B. noticed to 10|''.

Very clear. No A.B. to 11''.

Clear. No A.B. to 10''.

Maj' 8th.—At Maulius, N. Y., Mr. William Smith saw a faint auroral liyht at lOh ; saw no
streamers.
May 14th.—Observation nearly impossible. At Manlius, N. Y., Mr. William Smith saw the

A.B. from 9h 20m to lOh 30ni ; two arches, and several streamers, some quite bright.

May 22d.—A considerable display of A.B. from 8h 4om to yii ; a bauk, horizontal extent about
20=, and some line streamers, 10= iii^h. [F. B.]
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and doubtless later,

At ll*" clear, and no A.B.
Ov't. Obs. impos. to 10'',

Ov't principally before 9''.

Clear. No A.B. to 10|'\

Beautifully clear. NoA.B. to 10^,

Ov't. Obs. irapos. to 10|^'', and doubtless all night.

Clear. No A.B. to midnight.
Ov't. Obs. impos. to 10'^.

Mostly clear. No A.B, from 10'^ to 11*^, Within earlier.

Ov't. Obs. imi>os. to 10^'^, and doubtless all night.

Cloudy to 9"
; cleared between 9'' and lO"", Moon interferes.*

Mostly clear. Moon. No A.B. seen to lO*".

Ov't. Obs. impos. to 10f'\ and probably later.

Mostly ov't in N. : moon: obs. nearly impos. to 10:^'' at least.

Much cl'ded early in ev'g : moon : quite cl'r from 10*^ to 1 2*^
: no A.B,

Scattered clouds. Moon. No A.B. seen to 10'', but obs. imperfect.

Clear. Moon. No A.B. seen to 10\^.

Clear. Moon. No A.B. seen to lOf'^.

Som't cl'ded, but sufficiently cl'r in N. : moon : no A.B, seen to 10^.

Mostly ov't. Moon. Obs. impos. to lO^'^.

Mostly ov't. Moon. Obs. impos. to 10'', and prob. all night.

Clear. No A.B. to lO*" ; none at 2*^ a.m. of 4th ; the moon then up.

Much cl'ded in N. ; no A.B. susp. : obs. nearly impos. to lO^'' at least,

Ov't. Obs. impos. to 10:^'', and d's all night. [obs. imperfect.

M'y cl'r : long cloud in N. and E., and I'tning : no A.B, seen to lO^**

;

Very clear. "No A.B. to 10^'',

Clear. No A.B. to 10^^
Mostly ov't, especially in N. : obs. impos. to 10:^, and p. all night.

Ov't ; thunder shower after 9''
: obs. impos. to lO"", and d's later.

Mostly ov't. Obs. nearly or quite impos. to 10^ and later.

M'y ov't in N. after 8^'' : obs. nearly or quite impos. to lO*" at least,

M'y ov't to lO'', obs. iinpos. : aft. lO'' p'y cl'r : no A.B. seen to lOf,
M'y ov't to 9^*^ ; at lO*" cl'r above alt. of 25° : no A.B. seen to lO^''.

Ov't. Obs. impos. to 104^'\ and d's all night. [A.B. seen to lO^''-

Ov't to between 9'' and 1 0'' ; then tolerably cl'r except Ioav in N. ; no
M'y ov't to 11''

: no A.B. seen, but obs. imperfect : veiy cl'r in morn.
Clear. No A.B. to 10^'\

Rain ; cleared at 9:^'' : tolerably clear in N. at 9^'', and no A,B.
Clear. No A.B. to lO^".

Clear. Moon. No A.B. seen to 9|''.

Obs. impos. to lO^'', and doubtless all night,

Obs. impos. to 10^'', and doubtless later.

Mostly ov't. Obs. impos. to 94^'', and probably all night,

Ov't. Obs. impos. to 9^'', and doubtless all night.

Moon. No A.B. seen to 9^^''.

Moon. No A.B. seen to 10:^'',

Moon. No A.B. seen to 9|''.

Obs. impos. to 10:^'', and doubtless all night.

Thinly ov't. Moon, Obs. impos. to 10'', and probably all night.

Ov't and rainy. Obs. impos. to 10^'', and doubtless all night.

Too cloudy about the N. for obs. to 9'', and j^robably all night,

Ov't to 10'', and doubtless all night. Obs. impos.

Almost wholly ov't. Obs. impos. to 10'', and probably all night.

Ov't.

Ov't.

Clear.

Clear.

Clear.

Ov't.

June 23d.—No A.B. seen to lOh 15m, but some unusual light suspected, yet very doubtful.
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Sept.

Beautifully clear. No A.B. to 10".

Beautifully clear. No A.B. to 104-''.

Mostly ov't; clear ojieuings occasionally. No A.B. seen to lO^".

Tolerably clear, but hazy about the N. No A.B. seen to 10^".

Nearly clear. No A.B. 'to 10".

Mostly ov't to 11". Obs. nearly impos. [A.B. at Nantucket.]
Ov't. Obs. impos. to 10"

; cleared up during the night.

Clear, A slight A.B. seen.* (230)
Clear. No A.B. seen to 11", but within doors most of the time.

Ov't. Obs. impos. to 11", and doubtless later.

Mostly clear. No A.li. to 11". Within most of the time.

Mostly ov't. Obs. impos. to midnight.
Mostly clear. No A.B. to 9".

Clear. No A.B. to 10".

Clear, but hazy about horizon. No A.B. to 9|^",

Ov't. Obs. impos. to 10^", and probably all night,

M'y ov't : moon interferes : obs. n'y impos, to 10^" : no A,B. seen.

Mostly clear. Moon. No A.B. seen to 11". Within most of time.

Ov't and rainy. Obs. impos. to 10", and doubtless all night.

Cl'r, except cloiids in N. : shower about 8" : moon: no A.B. seen to

Mostly ov't: moon: obs. impos. to 10^". [11": obs. imperf.

Ov't. Obs. impos. to 10" at least.

Mostly ov't. Obs. impos. to 10|^", and doubtless all night.

M'y ov't, especially in N. : moon : obs. impos. to 10^", and p. all n't.

Ov't. Thunder shower between 9" and 10. Obs. impos. to 10^".

Clear in part. Moon, No A.B. seen to 10^", but cl'ds impair obs.*

Mostly clear. Moon. A.B. suspected towards 9".

Ov't. Obs. impos. to 10", and probably later.

Obs. impos. to 10" ; clouds then breaking up.

obs. impos. to 10;^^", and d's miach later.
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Ov't.

Ov't

;

Clear.

Clear.

Clear.

Clear.

Clear.

Clear.

some rain d'g night

:

No A.B. to 10^".

No A.B. to 10^".

No A.B. to 10^".

No A.B. to lo|".

No A.B. to lOi".

No A.B. to 10". [F. B.] Coidd not myself observe.

Clear early in evening; mostly ov't at 10". No A.B, to 10",

Clear, but hazy about horizon. No A.B. to 8^".

Mostly ov't. Obs. impos. to 10^", and doubtless all night,

Ov't. Obs. impos. to 10|^", and doubtless all night.

Mostly ov't. No A.B. seen to 11", but obs. necessarily imperfect.

Nearly clear, but hazy about horizon. No A,B. seen to 11".

Very clear. No A.B. to 10".

Clear. No A.B. to 10^".

Clear. No A.B. to 10^",

Clear, Moon interferes. No A,B, seen to 10^".

Clear. Moon, No A,B, seen to 10|".

Clear. Moon. No A.B. seen to 11".

Aug. lltli.—At Qh 50m, five or six streamers in N. horizon, extending about 4° high, disap-
peared in al)Out five minutes. At lOh 50m, a single streamer visible about five minutes. No
other auroral signs during the night.

Aug. 39tli.—At Homer, Cortland Co., N. Y., A.B. seen; first noticed about 9Ji 40m; anarch
or bank, wide and bright, 75° to 90° chord; then streamers 20° to 40° high. At lOh dense fog
and clouds. Conimunioaled by Mr. E. D. Seldcn. A.B. said to have been seen at Cambridge,
Mass.
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HerricT^s Auroral Register.

Mostly ov't. Ohs. impos. to 10|^.

Clear. Moon. No A.B. seen to 1 0^.

Clear. Moon. No A.B. seen to lO''.

Mostly ov't. Obs. impos. to ll'\ and probably all night.

Ov't and rainy. Obs. impos. to llj\ and doubtless all night.

Clear. Moon. No A.B. seen to 9*^. [mostofev'g.
M'y cl'r : ov't thinly from 8^ to 10'' : moon : no A.B. to ll'^ : within
Ov't and rainy. Obs. impos. to 10'\ and doubtless all night.

Clouds breaking away, but too cloudy for obs. to 9^*^.

Mostly clear after 9*^. Moon. No A.B. seen to lo|^.*

Clear. Moon in part. No A.B. seen to 10^''.

Mostly clear. No A.B. to %^.
Ov't and rainy. Obs. impos. to 9^**, and doubtless all night.

Mostly clear. No A.B. to 10^^^

Mostly clear. No A.B. to 10'\

Ov't. Obs. impos. to 9'', and d's all night.

Mostly clear. No A.B. to 10^'^.

Clear. No A.B. to 10'\

Cloiidless, but very hazy toAvard horizon.

Mostly clear. No A.B. to 10^^
Clear. No A.B. to 10''.

Very clear. No A.B. to lO^*".

Ov't. Obs. imjios. to lO*", and doubtless all night.

Ov't and rainy. Obs. impos. to 11'', and doubtless all night,

P'y cl'r, but hazy, to 10'', then ov't : obs. unc. : no A.B. seen or susp.

Nearly cl'ss ; hazy about hor. : no A.B. seen to 10^'' : obs. imperfect.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't and rainy. Obs. impos. to 10^'', and doubtless all night.

Clear. Moon. No A.B. seen to 10^''.

Mostly clear. Moon.* (231)
Ov't and rainy. Obs. impos. to 11'', and doubtless all night.

Clear. Moon. No A.B. seen to 11''.

Clear. Moon. No A.B. seen to 11''.

Mostly ov't in N. Obs. nearly or quite impos. to \^^.
M'y cl'r, but patches of clouds in N. : moon : no A.B. seen to 10^^''.

M'y cl'r; haze; cirrous streaks in N. : moon: no A.B. seen to 10^''.

Ov't. Obs. impos. to 9'', and probably all night.

Ov't and drizzling. Obs. impos. to 10^^'', and doubtless all night.

Ov't to 10'' ; at lol'' m'y cl'r; low cl'ds in N. and E. : moon : no A.B.
Ov't. Obs. impos. to 9'', and probably all night.

Clear. No A.B. to 10^''. Moon rose about 9".

Clear. No A.B. to 10''.

Clear, but hazy about horizon. No A.B. seen to 10|-''.

Ov't. Obs. impos. to 9|'', and doubtless all night.

Ov't and rainy. Obs. impos. to ^^^ and doubtless all night.

Mostly clear. A.B. slightly suspected at %\^. [F. B.]*
Clear : slight A.B. at 8|'', and at 12" : no streamers. [F. B.]* (232)

Sept. 30th.—Some unufsual light in north suspected between lOh and llh.

Oct. 20th.—Suspected some auroral light towards 9h ; saw no streamers ; may have been only
haze illumined by the moon. Retired at 9h. [A very considerable A.B. about midnight, and
as early as lOh 30m. A fine arch and numerous dancing streamers. See New Haven Morning
Conner^ Oct. 24th.]

Nov. .5th.—E. C. H. at Hartford. Clear: no A.B. to lOh 30m. Between 8h and 9h saw sundry
flashes low in the south.

Nov. 6th.—E. C. H. at New Britain. Mostly clear, but clouds about N. No A.B. surely
seen to 8h, yet suspected. Persons abroad later report a slight A.B.
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Clear. No A. B. to 8''. [quite clear : no A.B,
Clear to 7*^

: no A.B. : aft. 8'> sky much obsc. to 10''
: from 10'' to 11''

Mostly clear, bvit hazy about N. No A.B. to 10''.

Ov't. Obs. inipos. to 9^" : clear from 10" to 11'' ; flashes in S.W.
Ov't chiefly to 9'' ; from 9"" to 10'' cFss but misty : no A.B. seen to 10''.

Ov't ; rainy to lU'', p. all n't. [F. B.] E.C.H. on Hudson river ; ov't.

Ov't to 9", except clear streak in N. Cleared at 9^''.*

Very clear. No A.B. to 9^". [F. B.] Moon to U^.
CleaV No A.B. to 11''; at 11'' somewhat cloudy 'in N. [F. B.]*
Considerably clouded. A.B. seen from about 7|^'' to 10''.* (233)
Ov't. Obs. impos. to 10'', and doubtless all night. Rainy night.

Cl'red off about 8" : moon : no A.B. at 9'' and none at 11|". [F^^B.l

Clear. JVIoon. No A.B. to 9". [F. B.]

Much clouded. Moon. No A.B. to 11''. [F. B.]

Ov't to 11", and doubtless all night. [F. B.]

Ov't to 10", and doubtless later. [F. B.]

Mostly clear in N. Moon. No A.B. seen to 10".

Clear. No A.B. seen to 10". Within doors from 7" to 9''.

Clear. Moon. No A.B. seen to 10^".

Ov't ; sleet early in ev'g. Obs. impos. to 10^", and doubtless later.

Mostly ov't; wholly so in N. Obs. impos. to 11'', and d's later.

Ov't and snowing. Obs. impos. to 10^", and doubtless all night.

Clear. No A.B."to 10".

Ov't to 10|", and doubtless all night.

Ov't early part of evening. Clear at 9". No A.B. to 10".

Clear. No A.B. to lOf".

Ov't to lOi", and doubtless all night. Obs. impos.
Ov't. Obs. impos. to 11", and doubtless all night.

Ov't. Obs. impos. to 11", and doubtless all night.

Ov't. Obs. impos. to 11", and doubtless all night.

Ov't early part of evening. Cleared about 8|". No A.B. to 10|".

Very clear. No A.B. to '9|".

Tolerably clear to 10" ; four-fifths ov't at lOf". No A.B. to 10^".

Clear. No A.B. to 11".

Snowing from 5" until after 10" : obs. impos. to 10", and d's all n't.

Clear. "No A.B. to 11".

Ov't to 9" : within 9" to 10" : cl'ring bet'n 10" and 11": no A.B. seen.

Mostly clear. Within from 6|" to 9".* (234)
Ov't early; at 9" n'y cl'r except in N. ; atl0|^"crr: moon: no A.B.
Ov't. Obs. impos. to 10^", and probably later.

M'y cl'r except in N. : obs. n'y impos. to 10|^" : cl'r at 12" no A.B.
Ov't. Obs. impos. to 11", and probably all night.

Ov't. Obs. impos. to 10", and doubtless later.

Nearly clear. Moon. No A.B. to 11".

Ov't. Obs. impos. to 11", and probably all night.

Ov't, drizzle. Obs. impos. to 9f", and doubtless all night.

Rain and snow, with violent wind : obs. impos. to 11", and d's later.

Cl'y in N. to 7", and from 9" to 10:^" : within 7" to 9" : obs. n'y impos.

Nov. 13th.—No A.B. to 9h SOm ; suspected at llh 30m. [F. B.] E. C. H. at Albany. Mostly
clear, and no A.B. to lOh.

Nov. 15th.—E. C. H. at New York. Clear; suspected A.B. about 9h, but very doubtful.
Nov. 16th.—Numerous streamers, jjcncrally not above lOh, dancing more or less ; obscured

by clouds. E. C. H. comino: up Lonj!^ IslandSound.
Dec. 14th.—From 9h to lOh ,30m saw the A.B. ; about 70° horizontal extent illumined about

30 or 4° high. I saw no streamers, but could not watch many minutes at a time. Moon be-
gins to interfere.
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Herrick^s Auroral Register.

Partly clear: moon: too cloudy about N". for obs. to 10^^^'.

M'y ci'r to 7"^ ; cFy to 10'>
;
p'y cl'r bet'n 10'' and 1 1''

; ov't at 1 1'^
: no

Ov't and snowinaj. Obs. impos. to 9^, and p. all n't. [A.B. : moon.
Clear. No A.B.'to lO*".

Clear. A.B. visible all the evening.* (235)

Mostly clear. No A.B. to lOl''.

Clear to 10^, and no A.B. At 10|^ wholly ov't.

Mostly clear, but hazy at times. No A.B. to 11^.

Very clear. No A.B. to 10^^
Ov't; raining at lO'^ and after. Obs. impos. to ll''.

Very hazy. Obs. impos. to 10''.

Almost wholly ov't to lO''. Obs. impos.
Ov't and snoAving. Obs. impos. to 1'' a. m. [F. B.]

Clear. No A.B.'^to 10^ [F. B.]

Clear in N. Y. No A.B. to 10".

Partly clear. Bright A.B. seen as early as 6^''*. (236)
Clear. No A.B. at 64.\ 7i^ 8, 9^". [F. B.]

Cl'r : no A.B. at 7^ 8^\ 10^" : hazy. [F. B.] Cl'r 10" to 1 1" : no A.B.
M'y ov't; at 9^'' p'y cl'r : about lO'' A.B. sl'tlysusp. : lowcl'dinN.
Ov't. Obs. impos. to 11'' at least.

Clear. Moon. No A.B. to 10^''.

Ov't to 10'', and probably all night. Obs. impos.

Ov't, drizzle. Obs. impos. to 11", and doubtless all night.

Ov't; rainy. Ob.s. impos. to 11'', and doubtless all night.

Clear. Moon. No A.B. to 10|''.

Ov't. Moon faintly shining part of ev'g. Obs. impos. to 10".

Ov't to 10", and doubtless all night.

Partly clear. Moon. Obs. nearly or quite impos. to 10"

Clear. Moon. No A.B. to 8", or at 1" a. ai.

Clear. Moon. No A.B. to 8", or at l" a.

of 23d. Obs. imperfect.

M. of 24th.

and doubtless all night.Ov't and veiy stormy. Obs. impos. to 9"^ _
Ov't to 9" at least, Obs. impos.

Very clear. A.B. slightly suspected.*

Mostly clear. No A.B. to 9". Clouding up in N. at 9".

M'y cl'r in N. to 8" : no A.B. : after 8" ov't to 9", and d's all night.

Partly clear, but some clouds about N. No A.B. seen to 9".* (237)

Clear. No A.B. to 10".

Clear. No A.B. to 10".

Clear. No A.B. to 9^".

Mostly clear. No A.B. to 9^".

Ov't to 9", and doubtless all night. Obs. impos.

Snowing all night, with strong wind. Obs. impos.

Ov't early ; cleared about 7", but quite hazy to 10" : no A.B. to 10".

Tolerably clear to 9". No A.B. Then ov't to 10^" at least.

Clear. No A.B. to 10|".

Hazy to 8"
; after that tolerably clear in N. No A.B. to 10|".

Dec. 29th.—Beings within, did not see it until 9h ; there were then small strips of clouds in

the N. Much general cloudiness before. Horizontal extent 80°, and 5° high. I saw no stream-

ers up to lOh. [General light from 6h SOm. (F. B.)]

Jan. 9th.—Horizontal extent 90" ; streamers 30° or 40° high ; somewhat obscured by clouds.

Later very much concealed by clouds. [F. B.] E. C. H. in New York City from 6th to 11th.

There, Jan. 9th, it was mostly clear; considerable A.B. all the evening. After midnight,
clearer; a distinct arch, perhaps 80° horizontal extent; no streamers seen.

Jan. 26th.—Moon rose at 8h 30m. No A.B. surely seen to 9h.

Jan. 29th.—[At lO'i clear, and think there was an A.B. Saw no streamers in five minutes.
F. B.]
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M'y cUr, but soinewhiit hazy to 8^' ; after that err: no A.B. to 9|''.

Hazy to V' ; ov't to 1 1'' at least : obs. impos. to ] 1'', and rVs all night.

Wholly ov't to 11'' at least, and doubtless all niofht. Obs. impos.

Clear. Moon. No A.B. to 10i'\
Most of eveniTio; more or less haze and cloudiness. Moon.*
Ov't; rain and sleet. Obs. impos. to lO^**, and doubtless all night.

Ov't, drizzle, to 10*' and later. Obs. impos. to 10^'', and d's all night.

Ov't early in ev'g : at 9'' and after m'y cl'r : moon : no A.B. seen.

Ov't. Obs. impos. to lO^"*, and probably later. [imperfect.

M'y cl'r to 7^'' : moon : sky obstructed to 10^'' : no A.B. seen : obs.

Much obsc. by haze and cFds : moon : obs n'y or quite impos. to 10^''.

Too hazy and cloudy for obs. to 10^'', and probably all night.

Very foggy. Obs. impos. to IOtV'', and probably later.

Ov't. Obs. impos. to 104-'\ and doubtless all night.

Ov't and rainy. Obs. impos. to 10**, and doubtless later.

Very cl'r: moon rose at 8^'' : no A.B. to 8*^, and none seen aft. to 10^''.

Clear. A.B. seen between S*" and 9''.* (238)
Clear after about 7^''. No A.B. to 10^^.

Ov't : larger stars in zenith vis. : obs. impos. to 10'', and d's later.

Clear. No A.B. to 10^".

Clear, but slightly hazy. No A.B. to 10^^''.

Ov't. Obs. impos. to 10'', and doubtless all night.

Very clear. No A.B. to 11''.

Ov't. Obs. impos. to 11^'', and doubtless all night.

Mostly ov't, and obs. impos. to 10'' at least ; at IH'' clear: no A.B.
Clear. No A.B. to 10''.

Hazy most of ev'g ; at 10'' ov't: no A.B. seen to 9^'', nor at lO^*".

Hazy fore part of evening; clear after 8''. No A.B. to 10''.

Within from 7'' to 9''
: mostly clear from 9'^ to 10''.*

Ov't and snowing. Obs. impos. to 11'', and doubtless all night.

Mostly clear to 9^. Moon. Ov't to 10'' and after to 11''.

Nearly clear. Moon. No A.B. to lO''.

Nearly ov't. Obs, impos. to 10'', and at 11^'', and d's all night.

Ov't, rain. Obs. impos. to 10''.

Too much clouded for obs. to 10'', and prob. most of the night.

Tolerably clear ; flying clouds here and there. Moon.*
Sky obsc, cl'ds and haze: moon: obs. imperf : no A.B. seen to 104^''.

Mostly ov't early part of ev'g ; cleared up about 8''.*

N. obsc. below 10°, often as high as 50°, to 10^'' : obs. n'y impos.
Partly clear. N. too much clouded for obs. to 10'' at least.

Very clear. Moon. No A.B. to 10|''.

Very clear. Moon. No A.B. to 10''.

Ov't ; rain about 9''. Obs. impos. to 9^'', and prob. all night.

Ov't, al't wh'y: some clear spaces about 10''
: obs. impos. to 11''.

Clear. Moon rose at Sf. No A.B. to 10''.

Ov't, almost entirely. Obs. impos. to 10'', and prob. all night.

Feb. 13th.—No A.B. surely seen to lOhSOm; but about 8h A.B. slightly suspected; very
doubtful.
Feb. 25th.—Arc 20° horizontal extent, and numerous streamers 30° high, some very bright

at base. Moon rose at Oh 45m. A.B. nearly extinct about 9h 15ni.

March 9th.—Clouds hanging about N. Some faint light suspected, but probably due to con-
trast with clouds, to lOh.

March 16th.—Occasionally the north seemed lighter than usual, but it is probably due to
haze and clouds illumined by the moon.
March 18th.—Some cloudiness low in the north to IQh at least. Moon. Quite light iu north,

due probably to moonlight on the clouds. Overcast, in N. at least, at llh.
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Herrick''s Auroral Heglster.

Hazy, No A.B. to 10^'\ but a faint display w'd not have been vis.

Very hazy. Polaris faintly vis. : no A.B. seen to lO*^ : obs. imperf.
Ov't. Obs. impos. to 11^, and doubtless all night.

Clear. No A.B. to 10^
Ov't. Obs. impos. to lO^-'', and doubtless all night.

Clear. No A.B. to 10'\
"

Very clear. No A.B. to lO*'.

Mostly clear. No A.B. to 10''. Almost wholly ov't at lO'',

Clear. No A.B. to \Q\^.

Ov't. Obs. impos. to lO'', and doubtless all night.

Clear. No A.B. to 9f\
Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to ll*", and probably all night. [seen to 10'',

Considerably clouded and becoming more so: obs. poor: no A.B.
Mostly clear. No A.B. to 10''. Moon begins to interfere.

Clear. Moon interferes. No A.B. seen to 10''.

Clear ; some cirrous streaks and bands : moon : no A.B. seen to 10''.

Hazy about horizon : violent westerly Avind.* (239)
Clear, but somewhat hazy about hor. : moon : no A.B. seen to 10^''.

Haze and thin cl'y sheets : moon: no A.B, seen to 10''
: obs. imperf.

Ov't and rainy. Obs. impos, to 104^'', and doubtless all night.

Ov't. Obs. impos. to 11'', and doubtless all night,

Obs. impos. to 10'', and doubtless all night.

Obs. impos. to 10'', and all night. Rain during night.

some rain, Obs. impos. to 9'', and doubtless all night.

Obs. impos to 10'' at least. Mostly clear at sunrise of 22d,

Moon. No A.B. to 9f'^. [no A.B. seen.

Much clouded : moon : obs. scarcely pos. to 9^'', and prob. all night

:

Ov't. Obs. impos. to 9^'', and probably all night.

Ov't. Obs. impos. to 9'', and doubtless all night.

Ov't to 9'', and doubtless all night.

Ov't to 10".* (240)
Ov't. Obs. impos. to 10'', and probably most of the night.

Clear. No A,B, to 10'',

Cloudy early part of evening.* (241)
Almost wholly ov't.*

Clear. No A.B. to iP.
Mostly ov't to 10^''. Obs, nearly or quite impos.

Ov't; some rain. Obs, impos. to 10'', and prob. most of the night.

Mostly ov't to 9". At ll^" considerably ov't.* (242)

Ov't.

Ov't.

Ov't

;

Ov't.

Clear.

April 13th.—A fine display of the A.B. visible probably all night. At 7h 30m moon shining,

and 45m before end of twilight I detected an auroral arch, obscure yet well formed, embracing^
about 100° horizontal extent, and about 8° liigh at vertex. I soon saw in and above it here and
there red stains and imperfect streamers. Watched till 9h; wind uncomfortably strong. The
phenomenon was constantly changing—arch breaking up, brightening in spots, fading, reap-

pearing, &c. About 8h a segment of an arch, 43°± alt. and 30° long. I saw but few streamers.

After midnight (about 2h?) I looked and found a bright light low in N., and no streamers. I
learn that between 9h 30m and lOh 30m there were many streamers, some 60° alt., and also waves.

April 37th.—Between lOh and llli clouds broke away and revealed a bright A.B. There was
then a broad arch spanning 90°, more or less, and about 10° high at vertex; much diffuse light

about arch, but I saw no streamers. Much obscured by clouds. Did not observe it more than
five minutes.

April 30th.—At 9h found the sky partly clear and a display of the A.B. ; horizontal extent
70<* more or less ; sundry streamers, highest 40° ; not clearly defined. General light up to

lOh 30in at least.

May 1st.—Through crevices in the clouds appeared some unusual light
;
perhaps slight A.B.

Observation nearly impossible to lOh 15m, and probably all night.

May 5th.—About 13h clear, and no A.B. Between 3h and 3h a. m. (6th) a bright A.B.—lumin-
ous arch, but no streamers seen. Fide Professor E. T. Fitch.
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Much clouded, and obs. necessarily imperf. No A.B. seen to 9f^.
Ov't. Obs. im])OS. to lO*", and doubtless all niffht.

Very clear. No A.B. to 9|''

No A.B. seen to lO*".

and no A.B. Moon.

Very clear. Moon begins to interfere.

Clear. Moon. No A.B. seen to 10^.

Hazy. Moon. No A.B. seen to 9f''.

Hazy. Moon. No A.B. seen to 10*>.

Mostly ov't to 9^. At 10'' clear in N.,

Hazy, cirri. Moon. No A.B. seen to 9''. After Q^ ov't, d's all n't.

Ov't. Obs. impos. to lO**, and doubtless all night.

Ov't ; slight drizzle at times : obs. impos. to 9^^", and d's all night.

Ov't almost wholly. Obs. impos. to 10'', and doubtless all night.

Ov't; some rain. Obs. impos. to 10'', and doubtless later.

Partly cloudy. Moon. No A.B. seen to d^ 20"°.

Cloudy, in part at least, to 9''. No A.B. seen.

Clear. Moon. No A.B. to 9|''.

Ov't and raining. Obs. impos. to 10'', and d's most of the night.

Mostly clear. No A.B. to 10''.

Very clear. No A.B. to 9'' 55'".

Very clear. No A.B. to 9^''.

Mostly clear. No A.B. to 10''.

Hazy; otherwise mostly clear. No A.B. to 10''.

M'y cl'r, but toward 10'' becoming cl'y in N. No A.B. to 9'' 50".

M'y ov't to 10''
: obs. n'y or quite impos. : aft. 12'' very cl'r : no A.B.

Exceedingly clear. No A.B. to 10'' 5'".*

Exceedingly clear. No A.B. to 10|^''.

Very clean No A.B. to 10".

Clear. No A.B. to 10^''.

Much clouded. Obs. n'y impos. to lOi^'', and p. later : no A.B. seen.

Partly clouded. No A.B. to 10'', but obs. unc. on ac't of clouds.

N. much obsc. to 9^^'' : A.B. susp. : no streamers seen. [F. B.]*
Artwh'yov'ttol2'': no A.B. [F. B.] AtN.Y. ov't; obs. impos. to

Mostly clear. No A.B. to 10^". [lO^".

Clear. No A.B. to 10".

Hazy ; stars below 40° scarcely vis. : obs. n'y or quite impos. to 10^''.

Ov't. Obs. impos. to 9^", and doubtless all night.

Very hazy : moon : stars below 25° alt. not vis. : no A.B. seen to 1 1".

Ov't; slight drizzle. Obs. impos. to 11", and doubtless all night.

Clear. Moon. No A.B. seen to 10".

Clear. Moon. No A.B. seen to 10|".

Ov't. Obs. impos. to 9^", and doubtless all night. [n'y impos.

Much clouded below alt. of 20° : moon : no A.B. seen to 10:^" : obs.

Very cl'r: moon: no A.B. to 10^". [A.B. susp. about 11^". (F. B.)]

Ov't. Obs. impos. to 10;^", and doubtless all night.

Clear to 9" ; after that ov't to 10", and doubtless all night.

Mostly ov't. Obs. impos. to 10^", and doubtless all night.

Mostly ov't. Obs. n'y or quite impos. to 10", and prob. all night.

Ov't. Obs. impos. to 9f", and d's all night. Rain during night.

Much cl'ded : obs. embarrassed : no A.B. seen to 10|^", and p. none.

Mostly ov't to 9f". Rain between 8" and 9".*

May 30th.—Observed zodiacal light : evident, but very ill defined. Extends to cluster in

Cancer, and perhaps into the sickle in Leo ; the star Pollux lies near the axis; if not, then a
point a little nearer Castor, perhaps one-third the distance toward Castor.
June 5th.—E. C. H. at New York. Hazy. No A.B. to lOh 1.5m.

June 24lh.—About 9h 30m clouds in north slightly broken, and some unusual light suspected,
but at lOh a large opening in north, and no A.B. apparent.

10
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Herriclc's Aur',"al Register.

Clear. No A.B. to 10f\*
Clear. No A.B. to lO''.

Clear. No A.B. to \Q^.
Ov't, rainy. Obs. impos. to 10'', and doubtless later.

N. partly clouded: no A.B, between 9*^ and lO*" : at lO'' n'y ov't in N.
Ov't early ; n'y cl'r 9*^ to 10'' : no A.B. seen to 10" : slight A.B. c'd not
Mostly clear to 1 1'\ No A.B. to 1 1''. [have been seen.

Ov't. Obs. impos. to lO"", and probably all night.

Very clear. No A.B, to lO''.

Ov't to 9^". Clearing up about 10\ No A.B. to 10^''.

Very clear. No A.B. to 10^'',

Somewhat cloudy. No A,B, to ^^ : at 2^* a,m, very cl'r: no A,B.
Considerably clouded. No A.B. seen to 10^''. Obs. embarrassed.
Mostly clear. No A.B. to 10".*

Clear. No A.B, seen to 2|" a, m, of 10th,

Very clear. Moon begins to interfere. No A.B, to ll**.

Tolerably clear, although hazy. Moon, No A.B, to 10".

Mostly clear, but hazy towards hor. : moon : no A.B, seen to 9^'*.

Mostly clear, but hazy towards hor, : moon : no A,B, seen to 10".

Ov't. Obs, impos, to 10", and doubtless later.

Mostly ov't, Obs, nearly impos, to 10". Moon, No A.B. seen.

Nearly clear. Moon. No A.B, seen to 10^",

Clear, Moon. No A,B, to 10".

Clear, Moon, No A.B, to 10",

Mostly clear. Moon, No A,B, seen to 10|-",

Considerably clouded ; but clear space about the north : moon,*
Mostly clear; much obsc, at 10" : moon: no A.B. seen to 10".

Clear. Moon. No A.B. seen to 10".

Very clear. No A.B, to 10".

Ov't to 9f", and doubtless later,* (243)
Ov't, almost wholly, Obs, impos, to 9f", and doubtless later.

Ov't, Obs, imj^os. to 10", and doubtless later.

Mostly cleai*, but small clouds hanging about N, No A,B, to 10",

Mostly clear
;
quite clear in N, about 10", No A,B, to 10".* (244)

Ov't, Obs, impos, to 10", and probably all night.

Ov't and raining, Obs, impos, to 10", and doubtless much later.

Mostly clear, clouds coming over about 10" : no A.B, to 10",* (245)
Nearly clear,* (246)
Much cl'ded ; at 1 0" n'y cl'r in N, except low cloud. No A.B. seen.

Somewhat clouded in N, to 10".*

June 25th.—A.B. seen at Worcester, Mass.

—

Thirteenth Annual Beport of Lunatic Asylum.
No particulars jfiven.

July 8th.—Brilliant A.B. seen at Worcester, Mass.

—

Thirteenth Ann. Sep. ofLunatic Asylum.
No other particulars.

July 20th.—North seemed quite light, probably due to moonlight. No A.B. surely seen to
lOh 15m.

July 24th.—At Ih a. m. (25th) I looked out from an open window and found N. sky very clear,

and moon shining. In N. appeared more than usual light, and I am very much inclmed to

think it an A.B.—saw no streamers—about 20° horizontal extent, 2° high. If trees had not
obstructed the view I could have determined the case with certainty. [A.B. seen at Worcester,
Mass.— Thirteenth Ann. Rep. of Lunatic Asi/lmn. No details.]

July 28th.—Faint auroral arch from 91> 30m, 60° or 70° horizontal extent. No streamers.

[F. B.]

July 31st.—Faint light in N., probsibly auroral. [F. B.]

Aug. Ist.—A fault auroral liglit visible from about 9h 30m onward to lOh 30m; seen also after

midnight. A diffuse light, perhaps 20° horizontal extent, very indefinite above. I saw no
streamers.
Aug. 3d.—No A.B. to 10b, unless a faint light between two clouds. After midnight looked

out, and saw no A.B. ; sky then very clear.
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Clear. No A.B. to 10^* (247)
Nearly clear, but some cloudiness in N. No A.B. to 11*^.

N'y cl'r : within 8'' to 10^'' : cl'ds in N. : no A.B. from 10^^ to 10^^.

Mostly clear, except N. : ov't there at 9|'' : no A.B, seen to Q^*".

Muchcl'ded: obs. n'y impos. to lO*"
; p. all n't: no A.B. seen to lO**.

M'y clear from 94^'' to 11''. No A.B. seen, but obs. p'y obstructed.

Ov't almost wholly. Obs. impos. all night.

Ov't and rainy. Obs, impos. to 10'', and probably all night.

Clear, yet hazy about horizon. Moon, No A,B, seen to 10^*^.

Ov't. Obs, impos. to 10'' at least, and doubtless later.

Ov't. Obs. impos. to 10*", and probably all night.

Clear. Moon. No A.B. to 10^'',

Clear. Moon. No A.B. seen to 9f'',

Mostly clear. Moon, No A.B. seen to 9^''.

Ov't, Obs. impos. to ll*" at least.

M'y cl'r from 8'' to 9''
: no A.B. : after 9'^ ov't to 10^'' in N., p. later.

Ov't. Obs. impos. to lO^" at least.

Ov't. Obs. impos. to ll**, and probably all night.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 9^'', and doubtless all night.

Mostly clear; flying clouds about N. No A.B, seen to 9^'».

Clear. No A.B'. to" 11".

North much embarrassed by floating clouds. No A.B. seen to lO:^*".

Ov't and rainy. Obs. impos. to 10'', and probably most of night.

Much clouded most of evening. At 10'' nearly clear, and no A.B.
Flying cl'ds ; obs. necessai'ily imperf : at 9^'' nearly cl'i\* (248)

Very cloudy early part of evening. At 9'^ and after mostly clear.*

Mostly clear. No A.B. to 9i^ No A.B. at 1'' a. m. of Sept. 1st.

Ov't to 84-'' at least. Partly clear after 9'^, but did not then watch.

Mostly ov't to 10'', Partly clear about 8'^, and no A.B. seen.

Very clear. No A.B. to 9'^.

Ov't; thunder shower from 8'^ to 9'\ Obs. impos. to 10''.*

Much clouded; clear spaces occasionally. No A.B. to lO**.

Clear. No A.B. to 10\
Clear. Moon. A.B. suspected.* (249)

Clear in N. to 8'' ; after that m'y ov't to 10'' at least : no A.B. seen.

Cl'y most of ev'g : at 9^'' and aft. n'y cl'r : moon : no A.B. seen to lO''.

Much clouded at times : moon : no A.B. seen to 1 1''. [seen to lO^*".

Mostly ov't to 9'' ; from 9'' to 10^'' tolerably clear : moon : no A.B.
Clear. Moon. No A.B. seen to 9:^''.

Ov't. Obs. impos. to 10'', and doubtless all night.

M'y ov't with flying clouds : moon : obs. n'y or quite impos. to 9^''.

Mostly clear. Moon. No A.B. seen to 10''.

M'y cl'r : moon : no A.B. seen to 10'' : about 10'' al't wh'y ov't in N.
Mostly clear to 9''

: moon : no A.B, seen : after 9'' mostly ov't to 10''.

M'y cl'r : moon :
7'' to 9^^'' low cl'ds and I'tning : no A.B. seen to 9^''.

Axi£^. 4th.—Auroral streamers between 9h and lOh. Numerous, faint, 10° hii^h. [F. B.]

Auj?. 29th.—A.B. sliy;htly suspected. [A.B. seen at Worcester, Mass.

—

Thirteenth Rep. Luna-
tic Asylum. No details.]

Aug. 30ih.—No A.B. to 9h 30m, but some unusual light slightly suspected. At Hi 30m a. m.
of 31st clear, and no A.B. [At Montreal, Canada, slight A.B. Fide Professor Olmsted.]

Sept. 4th.—Clouds breaking away about lOh, showing what seemed an unusual light in N.,
but probably a deception.

Sept. 7th.—After midnight, the moon having set, I looked out and thought there was a faint
auroral light in the N. Saw no streamers.
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Som't hazy: moon rose at 8*^
: no A.B. seen to lO** : at 10'' d'y*

Clear. No A.B. to 9i'\
Very clear. No A.B. to 9^^^.

Very clear. No A.B. to 10''.

Ov't and rainy. Obs. impos. to lO'', and doubtless all night.

Mostly clear.* (250)
Mostly ov't. At g'' wholly ov't, and nearly so to lO*".*

Ov't, rain : obs. impos. to ^l^. [P'y cl'r at 8^'', and no A.B. (F.B.)]

Clear mostly. Probably a very faint A.B.* (251)
Somewhat cloiidy. No A.B. to 8^*^, and none at 4^^ a. m. of 29th.

Clear. No A.B. to 10".

M'y cl'r, but gradually clouding, and by 10'' m'y ov't : no A.B. seen.

Clear. No A.B. to 9i".
Clear. No A.B. to 10".

Mostly ov't; oc'l openings: obs. n'y impos. to lO'': no A.B. seen.

Ov't. Obs. impos. to 10''.

Ov't and rainy. Obs. impos. to 8^'', and doubtless all night.

Ov't. Obs. impos. to 10'', and probably all night.

M'y ov't: about 9'' partly cl'r about IS*" : moon: no A.B. seen.

Much clouded. Moon. No A.B. seen to 10''.

Clear. Moon. A.B. seen all the evening.* (252)
Ov't to 10'' at least. Obs. impos.
P'y cl'r to 8''

: moon : obs. n'y impos. to 8''
: no A.B. seen : aft. 8'' ov't.

Ov't and raining. Obs. impos. to 10'', and probably all night.

Clear : moon : no A.B. seen to 10'' : at intervals d'g n't saw no A.B.
Considerably clouded: moon: no A.B. seen to 9'': obs. imperfect.

Clear. Moon. No A.B. seen to 9f".
Partly cloudy. Moon. No A.B. seen to 10''.

Clear. Moon most of the evening. No A.B. seen to 10''.

Clear. No A.B. seen to 10".

Hazy : no A.B. seen to 9" : a faint display c'd hardly have been seen.

Ov't almost wholly. Obs. impos. to 9^", and doubtless all night.

Clear. A.B. seen most of evening, but at times very faint.* (253)

No A.B. to 10".

No A.B. to 10". I did not observe personally.

No A.B. to 10".

No A.B. to 10''.

Very hazy. No A.B. to 10".

Hazy. No A.B. to 9i".
Hazy. No A.B. to 10".

Clear. No A.B. to 10".

Mostly ov't. Obs. impos. to 10".

Ov't most of evening. At 10" nearly clear, and no A.B.

Ov't ; some rain. Obs. impos. to 9^", and doubtless all night.

Ov't and rainy. Obs. impos. to 10", and doubtless all night.

Clear
Clear
Hazy
Hazy

Sept. 24th.—A.B. seen from about 9h 30m to llh at least, 60° to 80° horizontal extent illu-

mined ; bank at times 3° to 5° high. I saw no streamers, but did not watch many minutes.

Sept. 2.5th —A.B. suspected; breaks in the clouds in the N., showing what seemed more
than usual light. Uncertain.

Sept. 27th.—The N. seemed to have a slight whitish tinge, but I saw no bank or arch. At
lOli 5m I saw for about three minutes what I took to be a streamer, near N. 5° E., about 4'>

long, and moving westward. Some small clouds just then embarrassed observation. I pre-

sume there is a slight A.B. this evening.

Oct. 9th.—About 60° horizontal extent illumined. Much of the time an arch, and once a

group of dim streamers, not reaching higher than 10°.

Oct. 21st.—About 7h many streamers, not very bright, tallest reaching altitude of about 15®,

drifting westward ; 50° to 70° of horizontal extent illumined, with faint arch.
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Ov't and rainy. Obs. impos. to 11'', and doubtless later.

Ov't and rainy. Obs. impos. to lO^i^'', and doubtless later.

Ov't early; cPrincr at 8*^, clear after 9''
: moon: no A.B. to 10^''.

Clear. Moon. No A.B. to 9^^.

Many flying cl'ds n'y precluded obs. Moon. No A.B. seen to 10''.

Ov't and raining. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 8'', and probably all night.

Clear. Moon. No A.B. seen to 10'', and none at 1^^ a. m. of 11th.

Mostly ov't. Obs. impos. to 10'', and probably most of the night.

Clear. Moon. No A.B. seen to 10''. Within from G^" to 9|".

Partly clear. Moon eclipsed this evening. No A.B. seen to 9^^.

Mostly clear. Moon. No A.B. seen to 10-J^''.

Clouded at times ; occasionally clear in N. : moon: no A.B. to lO"*.

Very hazy. No A.B. seen to 9^''.

Mostly ov't ; rain about 9^'' : obs. impos. to 10'', and prob. all night.

Much clouded. Obs. nearly impos. No A.B. seen to 10''.

Very clear. No A.B. to 10".

Clear, but somewhat hazy. No A.B. to 10''.

Very clear. No A.B. to 10''.

Clear most of evening; very cloudy at 10''. No A.B. to lO*".

Clear. No A.B. to 10".

Clear. No A.B. to 10".

Cloudless, but hazy. No A.B. to 10".

Hazy; by 10" quite ov't : no A.B. seen to 10" : within 7^" to 9^".

Ov't. Obs. impos. to 10".* (254)
Mostly clear. No A.B. to 9|".

Ov't most of ev'g ; at 10|^" clouds much broken : no A.B. then.

Ov't; sleet falling. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10" at least: clear at 5^" a. m. : no A.B.
Very clear. No A.B. to 10".* (255)
Almost wholly ov't to 10^" at least.* (256)
Ov't and raining. Obs. impos. to 10", and probably much later.

Very clear. Moon. No A.B. seen to 10:^".

Mostly ov't ; occasional clear spaces. Moon. No A.B. seen to 10".

Clear, except cirri about N. : moon : no A.B. seen to 9^" : ov't at 5^.

Ov't; sleet falling. Obs. impos. to 10^", and doubtless all night.

Ov't: obs. impos. to 10": at 5" 5'" cl'rexcept lowcl'din N. : noA.B.
Mostly clear. Moon. No A.B. seen to 10".

P'y cl'r to 7"
;

7" to 10" m'y ov't ; aft. p'y cl'r : moon : no A.B. seen
Clear. Moon. No A.B. seen to 10". [to 10|": obs. unc.

Clear to about 10" : moon : no A:B. : at 10" ov't with fleecy clouds.

Ov't and raining. Obs. impos. to 9^", and doubtless all night.

Much clouded. "Moon. No A.B. seen to 10". Ov't at 10".

Clear: no A.B. cert, seen to 10", and yet two or three times susp,

Ov't. Obs. almost or quite impos. to 10", and probably all night.

Ov't almost AvhoUy. Obs. impos. to 10", and probably all night.

Nov. 27th.—A.B. seen bj' me about 5h 15m a. m. of 28th. Sky very clear. I saw only a genC'
ral light about N. horizon ; no definite streamers, but an undoubted A.B. Watched about
three minutes.

Dec. 2d.—At 4h 2tn a. m. of 3d I saw a distinct A.B. About 30° horizontal extent illumined,
8** more or less in center. I saw no distinct arch or streamers, but the trees interfere.

Dec. 3d.—A conspicuous A.B. seen through a long narrow opening in the clouds in N. hori-
zon. Several bright streamers about 8li, but the clouds did not permit any determination of
the extent of the display. I infer it to have been a very considerable one. Light strong aa
late as lOh ISm.
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Ov't. Obs. impos. to lO'', and doubtless all night.

Cl'r a few minutes at Q^ : no A.B. : ov't from 6^'' to 9^^'^ : obs. impos.
Very clear. No A.B. to 9'^.

Clear most of ev'g : no A.B. seen to 10^ : considerably cl'ded aft. 8**.

Clear, No A.B. to 10''. About lO"" becoming cloudy.

Ov't. Obs. impos. to lO*", and doubtless all night.

Ov't to lO'', and doubtless all night.

Ov't and snowing. Obs. impos. to 10^^
Clear early in ev'g : no A.B. seen : ov't at 9^^'^, and to lO'' at least.

Mostly clear after 7'^. No A.B. to lO'^.

Clear. No A.B. to lO''.

Ov't entirely.* (257)
Clear. A.B. slightly suspected. None certain to 10\

Ov't. Obs. impos. to 12'^, and doubtless all night.

Almost wholly ov't. Obs. impos. to lO'', and probably all night.

Mostly ov't. Moon. Obs. nearly impos. to 10''.*

Clear: moon: no A.B. at 6'', at 10'', or at 3'' a.m. : sky at 5'' p'y obse.

N'ycl'r; cirrous streaks here and there : moon: no A.B. seen to lO**.

Ov't. Obs. impos. to 10^'', and d's all night : began to rain d'g n't.

Ov't, drizzling. Obs. impos. to 9f'', and doubtless all night.

Ov't. Obs. impos. to 10^'', and probably later.

Ov't. Obs. impos. to 10''.

Mostly ov't. Moon. Obs. impos. to 10'', and probably all night.

Cl'r to about 8''
: moon : no A.B. : after 8'' ov't : obs. impos. 8'' to lO''.

Ov't almost completely. Obs. impos. to 11'', and prob. all night.

Clear. Moon. No A.B. to 10|''.

Clear. Moon rose at 7i^ No"A.B. to 11''.

Al't wholly ov't. Obs. impos. to 10^'', and doubtless all night.

Ov't, raining and snowing. Obs. impos. to 10'', and d's all night.

Ov't and snowing. Clear at sunrise of 18th.

Very clear. No A.B. to 10''.

Clear : no A.B. to 10", or pos. a very faint aur. light bet'n 9'' and 10''.

Almost wholly ov't. Obs. impos. to 10'', and doubtless all night.*

Ov't, snowing : obs. impos. to 10'', p. much later : n'y cl'r at 6'' a.m. of

Clear. No A.B. to 10^''. [22d.

Very clear. A.B. seen, with intermissions, from 6'' to 11''.* (258)

Clear chiefly to about 8", and no A.B. After 8'' ov't.

Mostly clear. No A.B. seen.

Ov't. Obs. impos. to 10'', at 12'', at 3''

Clear. No A.B. seen to 12''.

Considerably clouded. A.B.*
Ov't. Obs. impos. to 10^'', and doubtless all night.

Ov't. Obs. impos. to 10^'', and d's all night: some rain in ev'g.

Partly clear, but N. much obstructed.*

A. M., and d's all night.

(259)

Dec. 30th.—Between 9h and lOh, and at lOh, I strongly suspected an A.B. ; the light may have
been due to thinness of clouds on the northern horizon. (Reported to me that later the sky
was more or less clear, and a considerable A.B. visible. No details.)

Jan. 3d.—A.B. suspected, but impossible to be confident on account of clouds and moon.
Jan. 20th.—About lOli suspected some unusual light along N. horizon

;
probably due to thin-

ness of clouds.

Jan. 23d.—Horizontal extent generally about 50° ; altitude at vertex 3° more or less. At
times segments of a distinct arch, but no streamers seen.

Jan. 28th.—Not seen until about 9h, as I was within. From this time up to lOh there was no
great change ; a strong light about 7° high at vertex, and brightest near the border, cutting the

horizon about 80° apart. All very much embarrassed by clouds. I saw no streamers.

Jan. 31st.—Observation scarcely possible to lOh at least. Some unusual light suspected in

N. between. 9h and lOh.
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Ov't. Obs. impos, to lO*", and doubtless all nit^ht.

Ov't. Obs. impos. to 10^^, and no doubt all niglit.

Ov't. Obs. impos. to 10'', and doubtless all night.

Considerably cl'ded : moon: obs. much embarrased : no A.B. to lO*".

Mostly clear. Moon. No A.B. seen to lO'^. [A.B. seen.

Nearly cl'r ; becoming hazy : moon : unwell and c'd not watch : no
Ov't ; slight rain. Obs. impos. to 10", and d's most of the night.

Clear. Moon. No A.B. seen to 9^".

Clear. Moon. No A.B. seen to 10|".

Ov't. Obs. impos. to 10^'', and doubtless all night.

Ov't and snowing. Obs. impos. to 10", and doubtless all night.

Cl'r to 8"
; aft. m'y ov't to 10|" : no A.B. seen to 8" : moon rose at 7''.

Cl'r to 7|" : no A.B. : Avithin'till 9", then ov't : at 1 1" cl'r : moon : no
Ov't. Obs. impos. to 10|", and d's all night. [A.B. seen.

Ov't and snowing. Obs. impos. to 10", and probably all night.

M'y ov't; wh'y so after 8" : obs. impos. to 10", and d's all night.

Partly clear. No A.B. seen to 10", but obs. embarrassed by cl'ds.

Very clear. No A.B. to 10^".

Almost wholly ov't: obs. nearly impos. to 10^", and d's all night.*

Clear at 6" : no A.B. : m'y ov't to 8|" ; aft. cle.ar : no A.B. to 10".

Mostly clear, but at 10" wholly ov't. No A.B. to 94^".

M'y cl'r : no A.B. to 9|", when n'y ov't : at 2" cl'r in N. except low
Mostly clear. No A.B. to 10^". [cl'd : no A.B. then.

Nearly cl'r, becoming hazy d'g the ev'g. No A.B. cert, seen to 9".

A.B., most of evening obstructed by clouds. (260)
Clear. No A.B. certainly seen to 10", but somewhat susp. at times.

Ov't. Obs. impos. to 10:^", and doubtless all night.

Ov't. Obs. impos. to 11", and doubtless all night.

Mostly clear. Moon. No A.B. seen to 10". Within from 7" to 9".

Very hazy to 9" : moon : obs. n'y impos. to 9"
; aft. more cl'r : no A.B.

Nearly clear. Moon. No A.B. seen to 11-1^". [seen to 11".

Mostly clear. No A.B. seen to midnight.

Clear: moon: no A.B. seen to 11". [very cl'r: no moon: noA.B.
Ov't to about 10", after cl'ring : moon : no A.B. at 10" 5""

: at 4'' a.m.

Ov't until 10" at least. Obs. impos.

Ov't. Obs. impos. to 9:^", and doubtless later.

Very clear. Moon. No A.B. to 10".

Clear. Moon. No A.B. seen to 10".

Nearly clear. Moon. No A.B. seen to 10".

Al't wh'y ov't : moon: cl'ds breaking about 9^" : no A.B. then seen.

Ov't ; rain during night. Obs. impos. to 10", and d's all night.

Cloudy most of evening to 10".*

P'y cl'r. No A.B. seen to 10", but N. much obstructed by cl'ds.

Ov't most of ev'g
;
p'y cl'r 9" to 10^": no A.B. seento 10^" : obs. unc.

Clear.* (261)

Very clear. No A.B. to 9|".

Clear. No A.B. to 10^".*

Mostly ov't, and obs. necessarily uncertain. No A.B. seen to 10|^".

Feb. 19th.—At various times in the evening I suspected an unusual light in the N., perhaps
an A.B., perhaps due to thinness of clouds in that quarter.
March 14th.—About 8ii suspected some unusual light in N., but probably due to moon just

rising. At lOh 30m clear, and uo A.B.
March 17th.—A very slight auroral illumination, as I think, most of evening, especially about

lOh. I saw no arch, no streamers, yet the N. seems lighter than other quarters. The presence
of Galaxy in the north seems insufficient to cause the appearances.
March 19th.—Some slight auroral appearances slightly suspected but very doubtful
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Clear. No A.B. to 10^
Clear. No A.B. to 9^^
Ov't. Obs. impos. to lO^^**, and probably all night.

Ov't and rainy. Obs. impos. to 11*^, and doubtless all night.

Ov't, drizzling mist. Obs. impos. to 11^, and doubtless all night.

Ov't, except ab't 8**
: no A.B. then : aft. obs. imjws. to 9f'', d's all n't,

P'y cl'r to 71*^ : no A.B. : aft. ov't to 9|'> ; thencl'r: no A.B. to 10*^.

Ov't to about %^, and obs. impos. : too cloudy in N. for obs. to lO''.

Considerably clouded and obs. necessarily unc. None seen to 8^*^.

Ov't most of evening to 10*". Obs. nearly impos. None seen.

Clear. Moon, No^A.B. seen to 10^.

Clear. Moon. No A.B. seen to lO^''.

Clear. Moon. No A.B. seen to lO^''.

Clear. Moon. No A.B. seen to 10^''.

Clear. Moon. No A.B. seen to 10*^.

Quite hazy and cl'y : moon : obs. nearly impos. to lO'' : none seen.

Clear. Moon. No A.B. seen to 10^.* (262)
Ov't. Obs. impos. to lO'^, and doubtless all night.

Ov't. Obs. impos. to lO'', and doubtless later.

Many cirri and some haze : moon : no A.B. seen to lO^'' : obs. unc.

Clear to 7|^'' ; after that ov't and misty : obs. impos. to 10^"^ at least.

M'y cl'r to O"^ : moon : no A.B. seen : aft. 9*^ too cl'y to 10*^ at least,

Ov't, with cumulus clouds. Moon.* (263)
Clear: moon rose about 9''

: no A. B. seen to 10:^'^. [seen 9*^ to 10^.

M'y cl'r to 9": no A.B. [F. B.] At 9^crding,by lO'' ov't: no A.B.
Clear. A.B. first seen about 9\* (264)

Clear. A.B. seen from S^^ to 10'^.* (265)

Somewhat hazy. No A.B. to 10''.

Hazy about horizon. No A.B. to lO''.

Clear. No A.B. to 9^^.

Nearly cl'r, but hazy about hor., and becoming cl'y in N. about 9\
Nearly clear; some haze. No A.B. to 9^*^. [obs. unc.

Much obsc. by cl'ds : within 7^'' to 9*^
: no A.B. seen from 9'' to lO*"

:

Ov't. Obs. impos. to 10^'^, and probably all night,

Ov't, Obs. impos. to 9:^*^, and d's all night. Rain during ev'g.

North considerably clouded: no A.B. seen to 10'^: obs, nec'y unc.

North considerably clouded : no A,B, seen to 9^*^ : obs, nec'y vmc.

Clear, No A.B. to 10i\
Cloudy. No A.B. seen to lO*". Faint A.B. would not be visible.

Ov't and rainy. Obs. impos. to lO*" at least, and prob. all night.

Cl'r to about 8^^ when it became cl'y. [F. B.] At 12f'' cl'r, no A.B.
Ov't and drizzly. Obs. impos. to 9^*^, and doubtless all night.

Ov't. Obs. impos. to 9^*^, and probably all night.

Mostly clear, but embarrassed by flying clouds. Moon.*
Ov't. Obs. impos. to lO'', and probably all night.

Too cloudy for obs. to 10^"^, and probably all night.

April 6th.—Between 3li 2im and 41i a. m. of 7th, A.B., much obscured by clouds, but certain.

Several imperfect streamers and bright spots, none over 5° high. Being occupied with the

comet (Bond's) near Cassiopeia, I could not give much attention to the A.B.

April r2th.—I strongly suspected the presence of an A.B., and at times could scarcely doubt
it ; this was from 8h 30m to 9h 30m. The sky remained overcast up to 9h 30ra at least. The ap-

pearances may possibly have been caused by the moon, but probably not.

April 1.5th.—Several streamers 1° or 2° high, and general light after, 3* to 5° high to llh.

Did not watch especially, being occupied with Biela's comet.
April 16th.—Between 8h and 9h a double arch about 5° and 3° high, and 70° to 80° span; and

about lOh numerous streamers, some 20° to 30° long.

May 3d.—No A.B. certainly seen to Qh ISm, yet suspected.
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Ov't.

Ov't.

Ov't;

Ov't.

Clear

Clear

Ov't, breaking away about 9^*^, but not in N. : obs. impos. to 10^

Ov't ; drizzling rain part of ev'g : obs. impos. to 9", and d's all n't.

Obs, impos. to 10'', and doubtless all night.

Obs. impos to 8'', and d's all night : heavy showers in night.

A.B. susp. about 9'', but the appearances may be due to moon.

Obs. impos. to 9^'', and prob. most of night : cl'y 12'* to 1'',

A.B., but a very transient display, at 8'^ 52"'.* (266)

A.B., first seen at 8" 55"' and watched to 9^'' closely.* (267)

Ov't until 9^". At 10" sky n'y cl'r, but cl'ds in N. : no A.B. then.

Ov't to about 9"
: bet'n 9'' and 10" m'y cl'r, and no A.B. seen to 10".

Ov't. Obs. impos. to 10", and probably all night.

Ov't and misty. Obs. impos. to 10", and probably all night.

Nearly clear. A.B., slight.* (268)

Clear. A.B., slight.* ' (269)

M'y cl'r, but N. obsc. by cl'ds to alt. of about 40° to Q^ 20-"
: obs. n'y

Very clear. No A.B. seen to 9|". [impos.

Cirri : no A.B. seen to 10^" ; a ftiint A.B. c'd hardly have been seen.

M'y cl'r to 9", no A.B. : at 9" ov't : at 9^" n'y cl'r, no A.B. : at 10" n'y

Very clear. No A.B. to ^^. [ov't.

Ov't. Obs. impos. to 10".

Ov't; misty. Obs. impos. to 10", and doubtless all night.

Ov't; mist and rain. Obs. impos. to 10", and doubtless all night.

Ov't ; drizzling. Obs. impos. to 9^", and doubtless all night.

Ov't; drizzling. Obs. impos. to 10|", and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless all night.

Much embarrassed by clouds. Moon. No A.B. seen to 10^^
Ov't. Obs. impos. to 10", and doubtless later.

Clear. Moon. No A.B. seen to 10".

Ov't and raining. Obs. impos. to 10", and doubtless all night.

Ov't and raining. Obs. impos. to 9f", and doubtless all night.

Nearly clear in^N. Moon. No A.B. seen to 10|^",

Clear. Moon. No A.B. seen to 9^". [unc.

Much embarrassed by cl'ds : moon : no A.B. seen to 10^"
; obs. som't

Ov't. Obs. impos. to 10", and doubtless later.

Somewhat obsc. by cloud streaks in N. : moon : no A.B. seen to 10^.

Ov't. Obs. impos, to 10", and doubtless all night.

M'y cl'r; some hazy streaks : no A.B. to 10": did not watch closely.

Mostly clear. No A.B, to lOj",

Clear, A,B. A fine display.* (270)

May 12th.—Looking out at that time I found several streamers (one extending- up 25'^ more
or less) not very bright, yet distinct. I saw no bank of light and no arch. The moon was just
rising. I looked several times after this, but could see no auroral traces up to 9h 40m. The
moon might conceal them if very faint.

May 13th.—Groups of streamers sprung up here and there, some reaching up 35° and min-
gled with amorphous luminous matter; rapidly shifting, and occasionally for a few minutes
wholly invisible. During the whole time there was scarce any general light, or arch, or bank.
At intervals, streamers at points distant 70^ on horizon.
May 18th.—From 9h to lOh a faint general illumination. I saw no streamers. Mr. F. Bradley

saw two streamers about 9h.

May 19th.—None seen until about 9h 30m ; from this to lOh were occasional dim broad streamers
reaching 6° to 10° altitude, intermingled with luminous patches ; faint and transient. No general
light or luminous arc. Streamers VV. of N. moved westward. Streamers E. of N. uncertain.
June 14th.—Suspecting slightly some unusual illumination in north, I went at 9li 2Sm to canal

bridge, where there is a clear horizon, and saw but little at first. At 9h 30m a streamer ap-

peared about N. 30° W., and in one or two minutes ten or tiftecn more, occupying about 60o

or 70° horizontal extent. From that time to 9li 48m streamers numerous appeared and van-
ished, reachino; up from 10° to 30° of altitude, perpetually shifting, but direction not easily

determined. Saw no arch ; streamers arose from very near horizon ; but little general light.

At 9h48[n very little auroral illumination.

11
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HerricTc's Auroral Register,

Mostly ov't ; in N. clear enough for obs : no A.B. from ^^"^ to O'^ 50'".

M'y ov't and obs. n'y impos. to lO^*" ; then partly cl'r above 35° alt.

Hazy and partly ov't. Obs. nearly impos, to 10'': no A.B. seen.

Ov't. Obs. impos. to lO'', and probably all night.

Ov't. Obs. impos. to lO'', and probably all night.

Clear. No A.B. to 10''.

Ov't. Obs. impos. to 10'', and probably all night.

Considerably clouded. Obs. necessarily unc. No A.B. seen to lO''.

Mostly or altogether ov't. Obs. probably impos. to 10'' at least.

Ov't, rain. Obs. impos. to 10'', and probably all night.

Much clouded ; rain : from 9'' to 9^'' broken clouds : no A.B. seen.

Ov't and raining. Obs. impos. to 10'', and probably all night.

Mostly clear. No A.B. to 10".

Ov't and rainy to 9|^'', and p. all night. Obs. impos. : ov't at 4'' a.m.

Nearly cl'r from 9|'' to 10'' ; cl'y streaks low in N. : no A.B, to 10''.

Ov't. Obs. impos. to 10'', and d's all night. Rain during night.

Ov't and misty. Obs. impos. to 10'', and doubtless all night.

Mostly clear. Moon. No A.B. seen to 10''.

Mostly ov't to 11'' at least. Obs. nearly or quite impos.
Ov't ; somewhat misty. Obs, impos. to l'' a, m, of 5th.

M'y ov't : broken cl'ds bet'n 9'' and 10''
: moon : obs. n'y impos, to 9^^''.

Ov't, Obs, impos, to 10'', and probably most of the night.

Clear. Moon. No A.B. seen to 91".

Cleai-, but hazy. Moon. No A.B, seen to 10", but obs. nec'y unc.

Much haze and many cirri in N, : moon : no A.B, seen to 10".*

Clear. Moon. No A.B. seen to 10".

Ov't ; thunder shower 8" to 10". Obs. impos. to 10", and p. all n't.

Very clear. No A.B. seen to 10".

Mostly clear. No A.B. seen to 9f". Clouds in N. embaiTass obs.

Clear. No A.B. to 10^".* [tible about the N.
Clear. No A.B. to 10^", but a luminous streakiness, hardly percep-

Clear. No A.B, to 9^". [F. B.]

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10^", and doubtless all night,

Ov't, Obs, impos. to 1 0", and p. all n't : cl'r spots in N.E. about 1 0".

Clear. No A.B, to 10|".

Ov't. Obs, impos, to 10", and doubtless all night,

Ov't, Obs. impos. to 10+", and p. all night. Rain dui-ing night.

Very clear. A.B, slightly suspected to 10".

Ov't ; shower about 9". Obs. impos. to 10", and prob. much later.

Nearly ov't.*

Ov't. Obs. impos. to 9", and doubtless all night.

Much embarrassed by clouds : at 9|^" too much cl'ded in N. for obs.

Too cloudy for satisfactory obs. Moon. No A.B. seen to 10",

Mostly cloudy to 9". About 9" clearing but still hazy. Moon.
M'y cl'y: moon: obs. very much embarrassed : no A.B. seen to 10".

Ov't to 9|". Moon. At 11" partly clear, and no A.B.
Ov't. Obs. impos. to 9^", and probably all night.

Clear : moon : no A.B. at 9^" : at 2" and at 3" a.m. clear : no A.B,
Sky embarrassed by haziness and small cl'ds : moon : no A.B to 10".

July 9th.—Any moderate display could not have been seen.

July 14th.—A.B. seen in Eutland, Vt., at lOli, by Mr. Wm. G. Hooker. Streamers. (?)

July 25th.—Possibly a faint light in N. between 9h and lOh, but probably due to contrast with
clouds in that region.
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Clear, but somewhat hazy. Moon. No A.B. seen to 9^'^.

Clear, slight haze. Moon. No A.B. seen to 9:^*^.

Ov't to 9f'', and probably much later. Obs. impos.

Nearly ov't. Obs. impos. to 9'', and probably later.

Ov't; copious rain: obs. impos. to 94^'', and d's all n't : ov't at S"^ a.m.

Ov't ; much rain during the night. Obs. impos. all night.

Ov't to 10'' or later: at 12'' and to 2'' a.m. no A.B. seen: moon.
Splendidly clear. A.B., seen first about 8f\* (271)
Clear. Slight A.B. from 9'' to 10".* (272)

Clear, but somewhat hazy in N. No A.B. seen to 10'' : obs. imperf.

Mostly clear. No A.B. seen to 10''.

Ov't. Obs. impos. to 9^", and probably all night.

Clear. No A.B. to 9f''. A little cloudiness about the N. horizon.

Ov't to 9^'', and prob. much later : obs. impos. to 9^'' at least.

Mostly clear. No A.B. seen to 11". [A.B. susp. about 12''. (F. B.)]

Clear. No A.B. to 91".

Ov't to 9'' at least, and prob. all night. Obs. impos. to 9'' at least.

Ov't to 9'', and prob. all night. Ov't at 3'' a. m. Obs. impos.

Ov't to 10'', and doubtless all night. Obs. impos.

Ov't to 9:^'', and prob. all night. Obs. impos. to 9^'' at least.

Nearly clear about the N. " A.B.* (273)
Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't and drizzling. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't to 9^'', and doubtless all night. Obs. impos.

Ov't. Obs. impos. to 9'', and doubtless all nisht.*

Ov't to 8'', aft

Clear. Moon
Clear. Moon
Hazy. Moon

mostly clear : moon : no A.B. seen from 8'' to 9^^.*

No A.B. seen to 10".

No A.B. seen to 10".

No A.B. seen to 9^".

Cl'y most of ev'g, breaking away aft. 9"

Considerably clouded
Mostly clear. Moon.

Moon. No A.B. seen to 10"

No A.B. seen to 10".

Obs. necessarily uncertain,

moon : no A.B. seen to 9^".

Obs. unc.

Clear. Moon. No A.B. seen to 9^".

Clear. Moon. No A.B. seen to 10".

Ov't. Obs. impos. to 10" at least.

Clear. No A.B. to 10".

Ov't at 8", at 10" clear, and no A.B.
Ov't. Obs. impos. to 10", and probably all night.

Ov't. Obs. impos. to 9^", and d's later. Lightning during ev'g.

Very clear. No A.B. to 9^".

Clear. No A.B. to 10".

Clear. No A.B. to 10".

Very clear. No A.B. to 10".

Ov't. Obs. impos. to 10", and probably all night.

Mostly clear. No A.B. to 9|".

Aug. 11th.—Two or three streamers W. of N. At 9li one streamer 3° or 4° high at top, eon-
tinuing om, succeeded by two or three others. Faint light continued to lOh at least. No arch
seen during the hour.
Aug. I2th.—Generally only a faint milkiness in N. About lOh two or three streamers N.N.W".

for a short space, and soon after a luminous spot E. of N.
Aug. 34th.—Noticed first about 81> 25in, and visible at lOh. At first a few streamers reaching

up to altitude 15°, and an illumination through amplitude of 60°. Being occupied within from
8h 30m to lOh, I could not observe. Mr. F. Bradley says the display was not very considerable.
Aug. 29th.—A.B. suspected through opening on horizon. [F. B.J
Aug. 30th.—A.B. suspected. [F. B.j
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Clear. No A.B. to 10'^.

Mostly clear. No A.B. to 9''.

Clear. A.B. [F. B.]* (274)
Clear. Faint auroral bank. [F. B.]* (275)
Clear. Auroral arch in N. horizon. [F. B.]* (276)
Clear. No A.B. to 9'^.

Ov't. Obs. impos. to 10*^ at least.

Ov't most of ev'g. At \(i^ n'y cl'r from N. to N.W., and no A.B.
Mostly clear. Moon, No A.B. seen to g^*".

Clear, Moon. No A.B, seen to 10''.

Very hazy. Moon. No A.B. seen to 91", and obs. nec'y imperf.

Mostly clear. Moon. No A.B. seen to 8''.

Mostly ov't. Obs. impos. to 9|''.

Ov't. Obs. impos. to 9'\ and doubtless later.

Clear. Moon, No A.B. seen to lO*".

Ov't; slight rain. Obs, impos. to lO**, and probably all night.

Ov't early in ev'g ; 9i^ to lO'' quite cl'r : moon : no A.B. seen to lO^*".

Very hazy: no A.B. seen to 10''
: faint A.B. c'd not have been seen.

Clear. A.B. slightly suspected to 10^* (277)
Clear. No A.BT to 'lO''. [much later.

Clear to 9'' ; aft. ov't : no A.B. to 9'' ; after obs. impos. to 9|'', and p.

Clear. No A.B. to 10'', [A,B, suspected by F, B,]
Clear,* (278)
Much cl'ded to 9'' ; from 9'' to 9^*' ov't in N, : no A,B, seen to 9^^

: obs.

Ov't and stormy, Obs, impos. to 9^", and d's later. [imperf.

Embarrassed by clouds. No A.B. seen to 10''.

Clear. A faint auroral light. I saw no streamers.* (279)
Clear. No A.B. to 10".

Cl'r early in ev'g ; entirely ov't bet'n 9'' and 10'' : no A.B. seen to Q^.

Ov't early in evening ; nearly clear at 8''. No A.B,
Clear, A,B, all the evening to 10'' at least,* (280)
Mostly clear. No A.B. to 10''. Clouds occasionally interfered.

Mostly clear; after 9'' wholly so,* (281)
Clear after about 7". Within doors from 8" to 10'',* (282)
Ov't, Obs, nearly or quite impos, to 10'',

Clear,* (283)
Clear, Moon. No A,B, seen to 8|''.

Ov't to 9'' ; after partly cl'r to 1 1''
: no A.B. seen, and obs. n'y impos.

Ov't. Obs. impos. to 10|^'', and doubtless all night.

Sept. 21st.—E. C. H. at Ashfield, Mass. Nearly overcast ; strong auroral light on N. horizon,
seen through the clouds.

Sept. 22d.—E. C. H. at Ashfield, Mass. Clear; slight auroral illumination from 8h to 9h.

Sept. 23d.—E. C. H. at Hartford, Conn., and between Springfield, Mass., and Hartford. Clear,
Auroral arch perhaps .5° high, and quite bright.

Oct. 7th.—A considerable A.B. about midnight. Numerous stre^imers, &c., none reaching
above 40° ; seen by Mr. Joseph W. Bennett.

Oct. 11th.—A very faint auroral light along N. horizon, brightest between 9h and lOh. Ob-
served to lOh.

Oct. 15th.—The illumination very slight and low, but I think real. Looked also during the
night, probably about Ih a.m. ; appearance the same.

Oct. 19th.—About 8h three concentric arches, nearly complete, the vertex of the highest
being about 25° ; amplitude 60° more or less ; very little streaming while observed. Consider-
able general light.

Oct. 21st.—A slight A.B. seen between 9h and lOh; a luminous bank, about 30° amplitude,
reaching up 1° to 3°. I saw no streamers during about 1.5ni. Bank mostly W. of N.

Oct. 22d.—At lOU a slight A.B. I saw no streamers. A mere faint illumination.
Oct. 24th.—Between 9h and lOh three or four streamers of the A.B. appeared for three or five

minutes in N., reaching 5°, more or less,, high. Before this, and after to lOh, there was scarcely
^ny general auroral light.
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Ov't. Obs. impos. to lO''. Cleared up during night. [A.B. seen.
Generally clear, but cl'ds in N". to 8*^ at least : moon : at lO*" cl'r : no
Ov't and rainy. Obs. impos. to lOl"", and probably later.

Ov't and rainy. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 9'^, and doubtless all night.

Ov't and rainy. Obs. impos. to 10^'', and doubtless all night.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't; breaking up during the ev'g, but obs. impos. to lO** at least.

Mostly ov't. Obs. impos. to 10'', and doubtless all night.

Almost entirely ov't. Obs. impos. to lO^*", and probably all night,

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't ; obs. impos. to 9'', and d's all night : a little rain d'g the night.
Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 10'', and d's all night : ov't at 4'' a. m. of 13th.

Ov't to ab't 8''
;

8'' to 10'' m'y cl'r, and no A.B. ; cl'ded before 5" a, m.
Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 10'', and d's later: cleared oif d'g the night.

Partly clear. A.B. first seen about 9'' among clouds.* (284)
P'y cl'r : no A.B. seen to 9|'' : at times much cl'ded, hazy all the ev'g,

Ov't, r'y: obs. impos. to 9^'', d's later : at 2'' a.m. very cl'r : no A.B,
Ov't to 10'', and obs. impos. At 2'' a. m. sky clear, and no A.B.
Mostly clear. No A.B. seen to 10'', but obs. imperfect.

Ov't. Obs. impos. all night. A stormy night.

Clear. Moon begins to interfere. No A.B. seen to 10^^''.

Mostly clear. Moon. No A.B. seen. Within from 64^'' to 9^''.

Ov't and snowing. Obs. impos. to 10'' at least.

Mostly clear. Moon. No A.B. seen to 10^'. At 10'' north ov't,

Cl'y early in ev'g ; at 8'' n'y cl'r : moon : hor. obsc. : no A.B. seen.

Clear to about 8'', after too cl'y in N. for obs. : moon : no A.B. seen.

Ov't. Obs. impos. to 10'' at least.

Ov't early : from 9'' to 10'' and aft. cl'r : moon : no A.B. seen to ll\
Ov't. Moon faintly shining, Obs. impos. to 10''.

Ov't and raining. Obs. impos. to 10'', and probably all night.

Clear. Moon. "No A.B. seen to 10''.

Mostly clear. Moon rose about 7''.*

Cl'r early ; at about 7^"^ clouding up ; aft. no opportunity to observe.
Clear. Within most of ev'g. No A.B. to 6^", or from 8^'' to 9^".

Ov't; raining. Obs. impos. to 11'' at least, and prob. all night.

Ov't. Obs. impos. to 10^'', and d's all night. Rain during night.

Very clear. A.B, visible from 6'' to 10'' at least.* (285)
Ov't, and snowing copiously, Obs, impos, to 10'', and d's all night.

Clear, No A.B. to 10".

Clear. No A.B. to 10'',

Clear,

Clear.

Cleai'.

No A.B. to 10",

No A,B. to 10",

No A,B, to 10",

[A,B. slightly susp. about 9^". (F. B.)]

Nov. 17th.—At lOh and later sky clearer, and the auroral light stronger. About 50° ampli-
tude, and 5° high, more or less, in centre.

Dec. 4th.—No A.B. to 9h, and yet between 6h and 7h suspected some unusual light, but clouds
prevented certainty.

Dec. 9th.—Much of this time there was an arch of about 50° amplitude, and 5° central alti-

tude. Many streamers about 8h, not very high, perhaps 15°.
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Clear. No A.B. to lOV^. Becoming hazy after O'^.

Ov't; snow storm. Obs. impos, to lO*', and doubtless all night,

Ov't : obs. impos. to lO'^, d's later : bet'n 5*^ and 6'' a.m. cl'r, no A.B.
Mostly ov't. Obs. impos. to 10*^, and probably all night. [ov't.

Cl'y to S'^ ; bet'n ^"^ and Q^ clear : no A.B. to 9"^
: bet'n 5^ and Q^ a.m.

Clear. No A.B. to 10^. [have been seen.

Ov't to 9'', aft. n'y cl'r : no A.B. seen to lO'^ : faint display could not
Clear. Moon set about 9'>.* (286)
Ov't to 1 1^, except from 6^" to 6^^

; then N. obstructed : no A.B. seen.

Ov't to ^^
;

9'' to 10^ cl'ds ; at lO*' n'y cl'r : moon : no A.B. seen to 10\
Partly clear to about 7*^ ; aft. ov't to 10'' at least : moon : obs. impos.
Ov't early ; at 8^'' n'y cl'r : moon : cl'd low in N. : no A.B. seen to 9^.

Ov't early ; mostly cl'r after about 7^'' : moon : no A.B. seen to 10"*.

P'y cl'r ; hazy : moon : no A.B. seen to lO^*' : unfavorable time.

Chiefly clear. Moon. No A.B. seen to 10''.

Ov't; drizzly. Obs. impos. to 10'', and doubtless all night.

Cloudy, with fog. Obs. probably almost impos. to 9''.

Ov't. A.B. could not have been seen to 10'' at least.

Clear. No A.B.
Ov't ; rainy. Obs. impos. to 11'', and d's later: cl'r at sunrise of 5th.

Clear : moon rose about 9''
: A.B. susp. before moonrise : obs. to lO^-'^.

Clear. No A.B. to 10''.

Ov't and showery. Obs. impos. to 10'' at least.

Clear. No A.B. to 10|''. [hazy: no A.B. seen then.

Clear to 7'', and no A.B. : aft. to 10^'' mostly ov't ; at 10^'' clearing

;

Ov't and snowing. Obs. impos. to 10'', and doubtless all night.

Cl'r early ; al't wh'y ov't by 7^'' : no A.B. seen : cly to 10'', when sky
Clear. No A.B. to 10|''. " [cleared : no A.B. then.

Ov't most of ev'g ; about 10'' p'y cl'r : no A.B. seen ; obs. n'y impos.

Ov't early part of ev'g ; about 74^'' found sky clear : no A.B. to 10^^''.

Ov't to 10'', and doubtless all night.

Cl'y most of ev'g : obs. impos. to 9'' at least ; at 10'' clear : no A.B.

Very clear. No A.B. certainly seen to 9'', but yet slightly susp.

Ov't and raining. Obs. impos. to 11'', and doubtless all night.

M'y ov't ; at 10'' generally cl'r, but a cl'd in N. : obs. n'y impos. to lO"^.

Mostly ov't. Moon begins to interf Obs. impos. to 10'' at least.

Ov't early part of ev'g ; clearing about 7'', and cl'r to 10'' at least.*

M'y cl'r : moon : no A.B. seen to 1 1''
: about 11'' al't entirely ov't.

Very hazy. Moon. No A.B. seen to 10'', and obs. nearly impos.

Hazy. Moon. Obs. nearly impos. No A.B. seen to 10''.

Clear early: moon: no iV.B. seen: within 6^^'' to 10'': at 10'' ov't,

Ov't; some rain. Obs. impos. to 10''.

Clear. Moon. No A.B. to 10".

Nearly clear. Moon. No A.B. seen to lO^^*".

Ov't and raining. Obs. impos. to 11'', and doubtless all night.

Too cloudy for obs. to 8^'', and probably later.

About half clear. Moon. Flying clouds. No A.B. seen to lO"*.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 10^'', and doubtless all night. Rain in night.

Stormy to 7'' ; at 8'' clear : no A.B. seen to 10"^ : moon rose about 9''.

Mostly clear. No A.B. to 10^''.

Dee. 23d.—A.B., but not detected until about 101). Very little illumination on horizon ; a

few streamers seen, one about 10° high at top.

Jan. 2IsL—Moon. No A.B. seen to lOh, yet somewhat suspected.
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Generally clear. No A.B. to 9\ At 11*^ ov't.

Clear, A.B. suspected at various times during the evening.* (287)

Hazy. A.B. slightly suspected. Ov't at O*". [and p. all night.

Clear early in ev\g : no A.B. to S"" : at S*" ov't ; continued so to 10'',

Ov't to 10'', and doubtless all night.

Ov't to 10''. Sky clearing up soon after 10'', and then no A.B.

Ov't most of ev'g ; about 10'' sky tolerably clear : no A.B. then.

Clear. Xo A.B. to 10^
Ov't to about 9'' ; after that mostly clear to 10'', and no A.B.
Clear. No A.B. to 10^
Mostly clear. No A.B. to 10".

Ov't ;'sleet and snow ftilling. Obs. impos. to 104^'', and d's all night.

Hazy, and gradually becoming denser : at 9'' and after, obs. impos.

:

Ov't. Obs. impos. to 11'', and d's all night. [no A.B. seen to 9''.

Mostly ov't. Obs. impos. to 104^'', and doubtless all night.

Ov't. Obs. impos. to 11'', and doubtless all night.

Ov't ; sleet oc'y tailing. Obs. impos. to 9^^'', and d's all night.

Ov't ; snowing most of ev'g. Obs. impos. to 1 1'', and p. all night.

Clear. Moon. No A.B. seen to 9''. [None to 12'' by F. K]
P'ycl'rtoS'': moon: no A.B. seen : obs. n'y impos. : after 8'' ov't

;

M'ycl'rtoTi'': moon: ov't to 9''; cl'rtolO'': no A.B. seen: at 41"

Ov't : obs. impos. to 1 Of'', d's all n't. [to 5'' a.m. very cl'r : no A.B.
Ov't and raining. Obs. impos. to 10'', and doubtless all night.

Mostly clear. Moon. No A.B. seen to 10''.

Very hazy. Moon. Obs. nearly impos. to 10''. No A.B. seen.

Clear. Moon. No A.B. seen to lOi''.

Ov't. Obs. impos. to 10'', and doubtless all night.

Moon rose about 9''. No A.B. seen to 10''.

No A.B. to 11".

No A.B. to 9".

slight rain. Obs. impos. to 10", and doubtless all night.

Very clear. A.B.* (288)
Ov't. Obs. impos. to 10", and doubtless all night.

Clear. No A.B. to 10".*

Ov't. Obs. impos to 10" at least.* [about 10".

M'y ov't : obs. n'y or quite impos, to 10", p. all n't : cl'r space in N.W.
Clear. No A.B. to 10".

Clear. No A.B. to 9".

Clear. No A.B. to lOi".

Clear. No A.B. to 11".

Clear. No A.B. to 10". About 10'' slightly suspected.

Ov't to 8" at least. At 10" found it clear. No A,B, then, or to 10|-".

Clear. Grand A.B. (289)
Ov't. Obs. impos. to 10|", and doubtless all night,

Ov't and raining. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10^", and doubtless all night.

Ov't and raining. Obs. impos. to 11", and doubtless all night.

Clear. Moon. No A.B. seen to 11".

M'y cl'r to 8" : moon : no A.B. seen ; ov't at 9|", and to 11" at least.

Hazy.
Clear.

Clear.

Ov't

:

Feb. 6th.—Merely a very faint liffht along: N. horizon, and perhaps not auroral.
March 8th.—Northern horizon slightly illumined most of evening, through amplitude ofW

to 4.5^. A few streamers occasionally.
March 10th.—Occasionally a slight suspicion of some unusual light.

March 11th.—About lOh 45in clouds breaking away in N.W. and N. Suspected some auroral
light, but doubtful.
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Clear.

Ov't:
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Clear.

Ov't.

JlerricJc's Auroral Register.

Ov't and raining. Obs. inipos. to 11^, and doubtless all night.

Ov't. Obs. impos. to \0\^ at least.

Clear. Moon. No A.B. to 8". At lO'' clouds in IST. and N.E.
Hazy. Moon. No A.B. seen to 10^^.

Ov't. Obs. impos. to 10^"^, and doubtless all night. [no A.B.
Clear early : moon : no A"B. to 8''

: 8^ to 10^ m'y ov't ; at lO^*" clear

:

Mostly cl'r to about 8"^
: aft. too hazy and cl'y for obs. to 1 1^ at least.

Clear; hazy around hor. : moon rose about 8^*^ : no A.B, seen to ll''.

Partly clear; flying clouds. No A.B. seen to 10'^.

Mostly clear to 7''.
" At 9'^ mostly ov't. Obs. impos. from 9'' to 10\

Mostly clear. No A.B. to 10^^'.

Ov't and raining. Obs. impos. to 10^^, and probably all night.

Very clear. A fine general A.B.* (290)

Ov't : obs. impos. to 11*^, and d's all n't : some rain during the night.

No A.B. to 11^.

No A.B. to lO**. Did not observe in person.

No A.B. to d^.

about 11'' p'y cl'r in S., and around zenith : obs. impos. to ll*"

No A.B. to ll''.

No A.B. to 11*^.

Obs. impos. to lO^*" at least.* [impos. to 10^^
N'y cl'r to 8^'' ; at 8^'^ ov't, m'y so to 10^'^ : no A.B. to 8:^" : aft. obs.

Ov't and rainy. Obs. impos. to 10^, and doubtless much later.

Clear : moon begins to interf : no A.B. seen to 1 0'', but som't susp.

Ov't to 9^'' ; obs. impos. ; 9^'' to lOf*" n'y cl'r : moon : no A.B. seen.

Ov't to ll'' at least, and obs. impos. all night.

Ov't. Obs. impos. to 10^'^ at least, and doubtless much later.

Mostly ov't. Obs. impos. or nearly so to 10'^.

Ov't to 10\ Obs. impos.
Clear. Moon. No A.B. seen to 11".

Clear. Moon. No A.B. seen to 10'\

Ov't. Obs. inipos. to 104^'^ at least.

Clear. Moon. No A.B." seen to 10:^''.

Much obsc. by cirri: moon: no A.B. seen to lO^*"

Ov't. Obs. impos. to 10'', and doubtless later.

Ov't to 10'', then n'y cl'r, except in N. : moon : obs. impos, to 10'', and'
Ov't. Obs. impos. to 11'', and doubtless all night.

Ov't. Obs. inipos. to 9'', and doubtless all night.

Nearly clear. No A.B. to 9^''.

Mostly cloudy. No A.B. at 9".

Mostly clear, but hazy. No A.B. to 9f''.

Clear. No A.B. to ll\
Ov't. Obs. inipos. to 10'', and doubtless all night.

Ov't. Obs. nearly inipos. to 9|'', and doubtless all night.*

N'y ov't : about 9'' some large stars vis. : obs. impos, to 10'', p. all n't.

Nearly clear, although somewhat hazy. No A.B. to 9^''.

Mostly ov't. Obs. nearly impos. to 9^'' at least. No A,B, seen.

Ov't, Obs, impos. to 10'', and doubtless all night.

obs, n'y impos.

[n'y so to lO^M

April 7th.—Numerous streamers and red tints. About lOh a zone, 2° to 7° broad, spanning
the heavens from E. to W. Auroral waves at intervals from lOh to llh 30m.

April 15th.—About lOli 30m the N. seemed much lighter than other parts of the sky. "Was
there A.B. behind? At ISh 10m sky mostly overcast, but a long narrow opening on N.W. hori-

zon. No A.B. visible then.

May 8th.—Between 8h and 9h some unusual light suspected along N, horizon, through either

a narrow opening, or a thinner region in the clouds.
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Ov't. Obs, irapoR. to 9'', and probably all night.

Mostly ov't to about 9'' ;
9'' to 10'' mostly clear. No A.B. to lO^".

Clear. A.B., a sliglit display.* (291)
Clear, though somewhat hazy. No A.B. to 10*^.

Cloudless nearly, yet hazy. No A.B. to 9^^.

Ov't. About 9'' was a streak of light along N. horizon.*

Mostl)^ clear: no A.B. seen to 10'': moon interf. [have been seen.

Cl'ss, but vei-y dusty : moon : no A.B. seen to 9f'' ; faint A.B. c'd not
Very hazy and dusty : moon: no A.B. seen to 94^*' ; obs. n'y impos.

Ov't. Obs. impos. to 9'', and doubtless all night.

Ov't. Obs. impos. to 94^'', and doubtless all night.

Ov't. Obs. impos. to 9'', and probably much later.

M'y ov't to 9'', obs. to 9'' impos. : moon : ab't 9'' cl'ds breaking in N.
M'y ov't, thin cl'ds : moon : obs. n'y impos. : no A.B. seen to lO**.

Ov't to 9'', and doubtless much later. Obs. impos.

Clear. Full moon. No A.B. seen to 10''.

Ov't. Obs. impos. to 9^'', and probably much later.

Sky filled Avith cirri. Moon. No A.B. seen to 9^'' ; obs. n'y impos.

Ov't and rainy. Obs. impos. to 10'', and doubtless all night.

Ov't and drizzle. Obs. impos. to 10|^'', and probably all night.

Clear but hazy. No A.B. to \0^.

Ov't and rainy. Obs. impos. to 10'', and doubtless all night.

Nearly ov't. Obs. impos. to 9^'', and doubtless later.

Clear, yet hazy. No A.B. to 10".

Clear. No A.B. to 10".

Cloudless, but hazy. No A.B. to 10".

Ov't. Obs. impos. to 10", and doubtless all night.

Mostly clear. No A.B. to 9^".

Ov't to 9i". At 9f" clear. No A.B. to 10".

Ov't, drizzling. Obs. impos. to 10", and doubtless much later.

Clear. A.B.* (292)

Ov't. Obs. impos. to 9|^", and doubtless all night.

Ov't to about 9|" ; after that partly clear to 10^".*

Clear. No A.B. to 10^".

Clear. No A.B. to 10^". Some clouds about the horizon.

Clear. Moon. No A.B. to 10".

Mostly cl'y to 9|". Moon : clearing up in N. at 9f" : no A.B. seen.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't and raining. Obs. impos. to 10", and doubtless all night.

Mostly ov't with thick haze : moon : obs. impos. to 10", p. all night.

Ov't. Obs. impos. to lO*", and probably all night.

Mostly clear. Moon. No A.B. seen to 10".

Clear. Moon. No A.B. to 9|".

Clear. Moon. No A.B. seen to 10".

Clear. Moon. No A.B. seen at 11". Within from 9" to ll'*.

Mostly clear. Moon. No A.B. seen to 9-4".

Mostly ov't. Moon. Obs. impos. to 9^", and prob. all night.

May 15th.—First seen about 8h 4om before end of twilight. An arc 1° or 2° wide, amplitude
about 80°, altitude at vertex 7° or 8°, with occasional dim streamers, reaching up to altitude

from 5° to 25°. Watched till about 9h 45ra. [At 2h a.m. of 16th were seen some much larger

streamers. Hon. A. N. Slvinner.]

May 18th.—Perhaps due to the moonlight. A.B. suspected.
June 12th.—A bow about 5° high at vertex ; amplitude about .50°, with occasional ill-defined

streamers, none over about 40° in altitude. Observed from 8h 45m to llh.

June 14th.—Clouds obscured N. horizon and region. Some unusual light suspected, but
could not be determined.

12
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SerricJc's Auroral Hegister.

Ov't and rainy. Obs. impos. to 9^^'^, and probably all night.

Clear. Moon. No A.B. seen to 10''.

Clear. No A.B. to 10''. Moon rose about 10".

Ov't. Obs. impos. to 11'' at least.

Clear, but somewhat hazy. No A.B. to 10^'\

Clear. No A.B. to 10".

Clear, but hazy about horizon.

Very hazy. No A.B. seen to 10''. Obs. much impaired.

Very hazy. No A.B. seen to 10'', but obs. nearly impos.
Very hazy. No A.B. seen to 10'', but obs. nearly impos.
Very hazy.* (293)
Ov't to 10". (?)

Mostly ov't, but nearly clear a short time, about 9f".* (294)

Muchcl'ded; oc'l cl'r spaces : no A.B. seento 10|^"
; obs. nec'y imp.

M'y ov't : obs. al't impos. to 10", and p. all n't : no A.B. seen to 10".

Clear. No A.B. to 10".

Mostly clear. No A.B. to 10^".

Mostly clear. No A.B. to 10|".

Hazy. No A.B. to 10".

Hazy. Moon begins to interfere. No A.B. to 9f".
Clear. Moon. No A.B. seen to 9" 50°'.

Clear. Moon. No A.B. seen to 10^".

Ov't. Obs. impos. to 10".

Ov't and raining. Obs. impos. to 10" at least.*

Mostly cl'r ; many cirri embarrass obs. : moon : no A.B. seen to 10".

Same as 23d. Sky less favorable. Moon. No A.B. seen to 10".

Ov't. Obs. impos. to 9^", and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless much later.

Ov't. Obs. impos. to 9^", and doubtless later.

Clear. Moon. No A.B. to 9" 50'".

Clear. Moon. No A.B. seen
;
poor obs. [No A.B. to 11". (F. B.)]

Ov't and rainy. Obs. impos. to 9", and doubtless all night.

Clear. No A.B. to 10".

Ov't. Obs. impos. to 9", and probably all night.

Mostly clear. No A.B. to 10".

Ov't to about 9". Between 9" and 10" clearing off.*

Clear. A.B. all the evening.* (295)]

Ov't. Obs. imjjos. to 9", and doubtless all night.

Ov't and rainy. Obs. impos. to 10", and doubtless all night.

Ov't and rainy. Obs. impos. to 9", and doubtless all night.

Ov't and rainy. Obs. impos. to 9", and doubtless all night.

Ov't and drizzling all night. Obs. impos.

Ov't. Obs. impos. to 10", and all night.

Clear chiefly to 9|^" : no A.B. : afterlo" ov't to 11", and d's all n't.

Clear. No A.B. to 9". Ov't at 3" a. m. of 13th.

Mostly ov't. Obs. nearly or quite impos. to 10". No A.B. seen.

Mostly clear; some clouds about N. horizon. No A.B. to 11".

July 9th.—Auroral bow, about 9h 30m for fifteen minutes. No traces of A.B. in north.

July lltli.—Slight A.B. then visible, embarrassed by clouds. A few streamers reaching up^
about 25°, and a little general illumination. At lOh overcast.

July 22d.—Suspected A.B., as the N. seemed lighter than the sky generally. Perhaps the

clouds there thinner.

Aug. 3d.—By 9h 30m beautifully clear. No A.B. to 9h 45m. [At lOh 30ra suspected slight A.B^
east of north. (F. B.)]

Aug. 4th.—Numerous bows or arches, not very well defined, in N. heavens, of 90° and more
amplitude.
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Clear. No A.B. to 10''.

Mostly clear; some clouds about N. horizon. No A.B. to 10^.

Ov't. Obs. impos. to 10^'', and probably all night.

Clear. No A.B. to 104-''.^

Clear. Moon. No A.B. seen to 10*'.

Partly clear; clouds about N. No A.B. seen to 10''. Obs. unc.

Mostly clear. Moon. No A.B. seen to lO''.*

No A.B. seen to 9'' 20'".

Moon. No A.B. seen to lO*".

No A.B. seen to 10".

IVfoon. Obs. impos. to 9^''.

Moon. No A.B. seen to 9^^''.

showery after 9''.

Obs. impos. to 9^'',

Clear. Moon
IMostly clear.

Clear. Moon
Mostly ov't.

JMostl}^ clear

Ov't "

Ov't. UDs. impos
Obs. impos. to 9^", and d's all ni^ht.

and doubtless all nicrht.

Clear. No A.B. to 91". Moon rose about 9".

N. much obscured from 8^" to 11". No A.B. seen.

Ov't and showery to 11". Obs. impos. [F. B.]

E. C. H. at Cam])rido;e, IMass. Sky ov't to 9|", and p. all nio;ht.

Nearly clear. No A.B. to 10". [F. B.] E.C.R at Cambridge, Mass.
Ov't to 10", obs. impos. [F. B.] At Cambridge, Mass., m'y cl'r: no
Clear. No A.B. to 8^". [Nor to 10". {¥. B.)] [A.B. to 9".

Mostly cl'r ; N. at times embaiTssed by cPds : no A.B. seen to 9^".

Mostly clear. No A.B. to 9^".

Ov't. Obs. impos. to 10^^", and probably all night.

Ov't. Obs. impos. to 10-|", and doubtless all night.

Ov't and rainy. Obs. impos. to 11", and doubtless all night.

Ov't. Obs. impos. to 10^", and doubtless all night.

Mostly ov't, wholly so at 9", and after to 10^". No A.B. seen to 9''.

Ov't and rainy. Obs. impos. to 10", and doubtless all night.

Clear early in evening.* (296)
Beautifully clear. No A.B. to 10".

Beautifully clear. No A.B. to 9^".

Clear. Moon. Slight A.B.

*

(297)
Clear. Moon. No A.B. seen to 10".

P'y cl'r to 9" : moon : no A.B. seen : at 9" ov't, and to 10" at least.

Ov't. Obs. impos. to 9", and doubtless all night.

Mostly ov't. Moon. Obs. impos. to 10".

Clear. Moon. No A.B. seen to 10^".

Clear. Moon. No A.B. seen to 10".

Mostly clear. Moon. No A.B. seen to 1 0''
: at 1 0" sky much cl'ded.

Ov't and rainy. Obs. impos. to 10^", and doubtless all night.

Ov't and raining. Obs. impos. to 10", and doubtless all night.

Ov't and rainy. Obs. impos. to 9", and doubtless all night.

Ov't. Obs. impos. to 9^", and doubtless all night.

M'y cl'r : no A.B. seen to 10" : moon rose about 9" : A.B. susj^ected.

Clear. A.B.* (298)
Clear. No A.B. to 10".

Aug. 21st.—A narrow nebulous streak, perhaps auroral, 9h 45m to lOli, a little S. of zenith,
running from W. to E. [F. B.]

Sept. 13th.—Slight A.B., soon obscured by clouds. About 91i and after, overcast to lOh. I
saw no streamers, but a moderate illumination only. [From lUi 30m to i2h nearly clear, and
several streamers visible, some 20° high. (Mr. William M. Smith.)]

Sept. 16th.—Streamers 7° to 10° high, about 81i ISm. [F. B ]

Sept. 29th.—First seen about 7h 30m, an arc about 10° at vertex, and 70° or 80° amplitude.
At 8h a considerable outbreak of streamers, some reaching 70° or 80° high. In the N.W. a red
patch with streamers. After 8h SOm to lOh very little auroral light.
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HerricJc's Auroral Register.

Clear. No A.B. to lO''.

Clear. No A.B. to 10^.

Clear. No A.B. to 9^".

Mostly clear. No A.B. to 10:^'^.

Mostly clear. At lO'' the N. much obscured. No A.B. to 10*'.

Clear. No A.B. to \l^\

M'y ov't : obs. n'y impos. to 1 1^ at least, and p. all n't : no A.B. seen.

Ov't and raming. Obs. impos. to 8'\ and doubtless all night.

Mostly clear to 10'^. No A.B. to 10^ At lO'^ nearly ov't.

Ov't early part of evening : after 8'^ mostly clear : no A.B. to 9''.

Clear. No A.B. to 10^".

Ov't and rainy. Obs. impos. to 10|^'^, and doubtless all night.

Mostly ov't. Moon.*
Mostly clear. Moon. No A.B. seen to 10^''.

Clear. Moon. No A.B. seen to 10*^. [A.B. suspected by F. B.]

Mostly clear. Moon. No A.B. seen to lO*".

Clear. Moon. No A.B. seen to 9^^.

Clear. Moon. No A.B. seen to IQi^.

Ov't. Obs. impos. to 11*^, and doubtless all night.*

Clear. Moon. No A.B. seen to 10'\

Ov't. Obs. impos. to lO*", and doubtless later.

Mostly ov't. Moon. Obs. impos. or n'y so, to lO^**, and p. all night,

Ov't. Obs. impos.

Ov't and rainy. Obs. impos. to 9^", and doubtless all night.

Mostly clear. No A.B. seen to lO*'.

Clear. Moon after about 7^'^. No A.B. seen to 10**.

Clear: moon aft. ab't 9''
: no A.B. seen to Q^"^

: within from 1^^ to 9^^".

Clear. No A.B. seen to 10"^. Within from 7'' to 9''.

Clear, mostly. No A.B. to lO''. Could not myself look after 7^".

Clear. No A.B. to 10".

P'y cl'r : no A.B. seen to 9*^, when N. much obsc. : within 7*^ to 8^*^.

Partly clear. A.B. all the evening.* (299)
Clear. No A.B. to 10'\

M'y cl'r : no A.B. seen to 7|" : within 7^'' to 'd^^ : at 10'' much obsc.

Clear. No A.B. to 10''. [by clouds.

Clear. No A.B. to 9".

Mostly clear. No A.B. to 10^''.

Ov't. Obs. impos. to 9", and Jjrob. all night. Within 7" to S^".

M'y ov't : no A.B. seen to 9^'' : obs. much embarrassed by haze and
M'y ov't: no A.B. seen to 10'' : at 10'' the N. ov't. [clouds.

Much clouded.* (300^
Mostly clear. A very faint A.B. most of the evening.* (301)

Mostly ov't.* (302)

Oct, 13tli.—Strongly suspected some auroral light, but could not be certain. Watched at in-

tervals until 9Ji 30m.

Oct. 19th.—At Peru, Clinton Co., N. T., Mr. Edward D. Selden saw an A.B., a fine display.

Nov. 1st.—Being occupied, coiild not observe much until from about lOh to lOh 30in. Up to
lOh there was much general light, and not many streamers. From lOh to lOIi 30ra an ill-defined

arch, vertex 10° high, more of less, amplitude 70°, more or less, little streaming; much gene-
ral illumination. I hear that at 2h a. m. of 3d the light was very strong. [Red light seen by
F. B.]

Nov. 10th.—A moderate display, but mostly concealed by clouds. A general light in N. all

the evening, reaching up 10° or 15°, but I saw no streamers. I am told that at 8h there was la

the W. a segment of a well-defined auroral bow, not reaching quite to zenith. Retired at lOh.

Nov. 11th.—Embarrassed by clouds lying about the N. horizon.
Nov. 13th.—A bow, probably auroral, from E. to W. (from 6h 40m to 7h IQm) moving upward

or S., the sky being thinly oyereast, so as tO conceal the stars. No A.B. seen in N. to IQh, but
too cloudy for observation.
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Ov't to 10'', and doubtless all niglit.

Ov't mostly to 8'\ and doubtless all niglit.

Mostly ov't. Obs. nearly or quite impos. to 10\
Too cloudy for obs. to 10''. Moon.
P'y cl'r, but N. ov't so that obs. n'y or quite impos. to 10^'' : moon.
Mostly ov't. Obs. impos. to 10'', and d's all night : moon.
M'y ov't : obs. impos. to 104^'', except in N. about 8''

: no A.B. seen.

Clear in part : moon : no A.B. to 10^'' : N. much obsc. at times.

P'y cl'r ; N. too cl'y for obs. to 9'' at least : moon : no A.B. seen to 9''.

Ov't. Obs. impos. to 10'', and doubtless all night.*

Mostly ov't. Obs. impos. to 10'', and prc)])ably all night.

Ov't and raining. Obs. impos. to 9^'', and doubtless all night.

Mostly clear after 7". A.B.* (303)

Mostly ov't in the ^^. A.B.* (304)
Ov't early in evening to about T''. After that mostly clear.*

Ov't to 9'', and obs. imi)OS. : reported to me that about 10'' it AVas cl'r,

Very clear and cold. No A.B. to 9f''. [and no A.B.
Clear to 9^". No A.B.*
Ov't. Obs. impos. to lO*", and doubtless all night.

Ov't. Obs. impos. to 10^'', and doubtless all night.

Ov't. Obs. impos. to 9^'', and doubtless later.

Clear. Slight A.B. A few streamers aboitt Sf'' : at 9^'' cl'y. (305)

Ov't. Obs. impos. to 9'', and probably all night.

Clear. No A.B. to 10''.

Clear. No A.B. to 10''.

Clear to about 9". After that ov't to 10'' at least.

Ov't, doubtless all night.

Ov't and rainy. Obs. impos. to 10'', and doubtless later.

Clear after about 6^". No A.B, to 10''.

Ov't and rainy. Obs. impos. to 9'', and probably all night.

Ov't. Obs. impos. to 10:^'', and doubtless all night.

Ov't. Obs. impos. to 10'', and doubtless all night.

Mostly ov't, and wholly so after 6f'
'.*

Ov't. Obs. impos. to 10-|-'', and doubtless all night.

Ov't. Obs. impos. to 10'', and pi'obably all night.*

M'y ov't. Moon. Obs. n'y or quite impos. to 10''

:

Ov't. Obs. impos. to 10".*

M'y ov't : moon : no A.B. seen to 10'' ; no faint A.B. could have been
Ov't, Moon. Obs. impos. to 10^'', and d's all night. [seen.

Ov't early. Within from V to 10'', At 10'' clear. Moon. No A.B.
Ov't, Obs, impos. to 10'', and doubtless later.

Mostly ov't. Obs. nearly impos. to 10'', and pi'obably all night.*

Rain.

(306)

no A.B. seen.

(307)

Nov. 22d.—At Peru, Clinton Co., N. Y., Mr. Edward D. SeJden saw a splendid A.B. abont 10b.

Nov. 25th.—A fine rosy glow in N.N.W. from 6h 15m to 6h 45ni; after that an arc of about
100° amplitude, 10° or 15° high at vertex, and some streamers.
Nov. 26th.—Much inferior to that of 25th, and greatly ohstmcted by clouds. A few stream-

ers about 6h 30m, afterwards only a general light seen to lOh.

Nov. 27th.—I slightly suspect a faint auroral light low along the N. horizon, but am not sure.

Observed to lOh.

Nov. 30th.—Yet occasionally I suspected a slight illumination along northern horizon. At
lOh overcast.

Dec. 15th.—About 6h 15m saw a patch of red light in N.N.E. which was probably auroral,
and after, before the sky became overcast, thought I saw other unusual light.

Dec. 17th.—In Europe, A.B. seen Dec. 17th, at 7h p.m. UInstihd, Dec. 22d, 1847.

Dec. 19th.—At 5h 30m a.m. of 20th, and doubtless earlier, a grand display of A.B. Auroral
waves seen soon after lOh of 19th, by Dr. Charles Hooker.
Dec. 24th.—A.B. slightly suspected, there being a light streak low in N. horizon. Perhaps

due to opening in clouds.
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Ov't and snowing, Obs, irapos. to 9"^ at least.

Very clear. No A.B. to 10'\ and none at 5'^ and G'^ a.m. of 27th.

Ov't. Obs. impos. to 10^^'', and donbtless all night.

Ov't. Obs, impos. to 10'', and doubtless later.

Clear. No A.B. to 10^
Ov't. Obs. impos. to 10*^, and doubtless all night.

Ov't and foggy. Obs. impos. to lO'^, and doubtless all night.

Ov't in morn,
no A.B. seen.

(308)

Ov't. Obs. impos. to lO'', and doubtless all night.

M'y ov't in N, to 9'\ when chietiy clear ; cl'r at's^^

Generally clear, but the N, much obscured,*
Clear, No A,B. to 9i'\
Ov't, and rainy in part. Obs. impos. to 9^'\ and doubtless later.

Mostly ov't; stars vis. in zenith part of ev'g. Obs. impos. to lO''.

Mostly ov't. Obs. nearly or quite impos. to 94^'\ and p. all night.*

Ov't. Obs. impos. to lO'^, and probably all night.

Clear. No A.B. to lO''. At 5f'' a.m. clear, and no A.B.
Clear. Moon until about 8^''. No A.B. to 9>^^. [to ^'^.

Mostly ov't: moon: afewstarsdimly seen part of ev'g: obs. impos.
Clear. Moon. No A.B. seen to 9i'\
Ov't ; drizzle. Obs. impos. to 9^*", and doubtless all night.

Ov't; rainy. Obs. impos. to 10'', and doubtless all night.

Ov't ; rainy. Obs. impos. to 9^'', and doubtless all night.

Mostly ov't. Moon. N. tolerably clear about 9''. No A.B. seen.*

Clear. Moon. No A.B. seen to lO''.

Clear. Moon. No A,B, seen to 9|'>.

Clear. Moon. No A.B. seen to 10''.

M'y cl'r, but N. embarrassed by cl'ds : no A.B. seen to 9^^*^ : moon.
Clear. Moon. No A.B. seen to 10''.

Clear. Moon. No A.B. to 9". At 9'^ nearly ov't.

Clear. Moon rose about 8^^''.*

Clear. No A.B. to \Q)^.

Ov't. Obs. impos. to 10*^, and doubtless all night.

Ov't. Obs. impos. to 10^'', and doubtless all night.

Ov't most of the evening. Clear about 10*^ and after.*

Almost wholly ov't. A.B.
Clear. No A.B. to %\\
Ov't. Obs. impos. to %^^ and probably all night.*

Ov't. Obs. impos. to 9f'', and doubtless all night.

Clear, mostly. No A.B. to 9''.

Clear. No A.B. to lO''.

M'y cl'r early : no A.B. to 8'^
: cl'y after. : obs. impos. to lO'', and p.

first seen about 6^''.*

(309)

(310)

[all night.

Jan. 3d.—A moderate A.B., first noticed about 7h, although the sky was before 7h more clear.

XigM extended from about N. 5° E. to about N. 35° E. and about 8° to 15° high ; no streamers
seen; west of this clouded. Light visible iu N.N.E. without much change, except as caused
by clouds, to 9h 30ni, when I ceased to look.

Jan. 7th.—A light streak on N. horizon at times
;
possibly due to A.B., or thinness of clouds

there.
Jan. 16th.—At East Hartford, Conn., an auroral display was seen before daybreak, through

openings in the clouds, on the morning of the 16th, and also transiently about 8h p.m. [Profes-

sor A. D. Stanley.]

Jan. 23d.—Apparently a faint light in N. most of the evening. Probably a slight A.B.
Jan. 27th.—Some suspicions of A.B. reported to me, but nothing positive. Did not watch.
Jan. 28th.—A strong general light along N. horizon, reaching up about 5° or more ; clouds

very soon came over, and by 7h all was shut in ; but before this, through openings iu the clouds,

a bright light appeared.
Jan. 30th.—Somewhat lighter on the N. horizon than elsewhere, occasioning slight suspicions

of A.B.
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Ov't, snowing and raining : obs. impos. to 10*", and p. all n*t,* (311)

Mostly ov't ; oc'l cl'r spaces : no A.B, seen to lO"", and obs. n'y impos.

Mostly ov't. Obs. nearly impos. to 9'^ at least.

Ov't to 94^'', and obs. impos.* (312)

Clear. Moon.* (313)

Clear to 9'' and after : at 1 0'' m'y ov't : moon : no A.B. seen to 9''.

Clear. Moon. No A.B. seen to lO^"^.

Clear. Moon. No A.B. seen to 10''.

Ov't. Obs. impos. to 10".

P'y cl'r : moon and cl'ds : obs. n'y impos. to ^^ at least : no A.B. seen.

Clear. Moon. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 9f''.

Clear. Moon. No A.B. seen to 10''.

Probably no A.B. to 9^*^, but somewhat suspected.

Obs. impos. to 9'', and doubtless all night.

Obs. impos. to 8^^'', and doubtless later.*

Mostly clear. A.B. all the evening.*

Ov't. Obs. impos. to 10'', and probably all night.

Clear. A.B. all the evening to 10'' at least.*

Mostly clear after 7'' up to 10''.*

Mostly clear, but a long cloud in N. interferes somewhat,*
Clear. A fanit A.B.*
M'y cl'r: no A.B. : from 5'' to 6'' a.m. cl'r: moon: no A.B.
Ov't and snowing. Obs. impos. to 10'', and probably all night.

Clear. No A.B. to 10".

Clear. No A.B. to 10", or possibly a faint illumination.

Ov't, and snowing. Obs. impos. to 10", and doubtlesss all night.

Very clear. No A.B. to 10".

Mostly clear. No A.B. to 10".

Clear. No A.B. to 9".

Clear. No A.B. to 9^".

Mostly clear. No A. 13. to 10''.

Clear. No A.B. to 9". Moon interferes.

Ov't and raining. Obs. impos. to 10", and doubtless all night.

Clear. Moon. No A.B. seen to 9|".

Clear. Moon. No A.B. seen to 9|''.

(314)

(315)

(316)

(317)

(318)

seen.

Feb. 4th.—Mr. Lucius W. Fitch states that he saw an undoubted A.B. through thin and scat-

tered clouds, before midnight.
Feb. 7th.—Between lOh and llh partly clear, and a moderate A.B. I saw it but imperfectly.

Some streamers. [Mr. S. D. Pardee saw about 4h a.m. of 7th red auroral light through open-
ings in the clouds.]

Feb. 8th.—A.B. moderate, a general light along N. horizon, perhaps 5° altitude and 80* am-
plitude, and at 8h and lOh a pretty well defined belt, low down. I saw no streamers.

Feb. 20th.—From 5h SOm to (Jh VZm a.m. of 31st A.B., chiefly red. Streamers through ampli-
tude of 90° or more, and 20° to 40° high. [At Cumberland, Md., Professor Forrest Shepherd
saw, at 7h 30m of 20th, red auroral blushes in N. Sky clear there.]

Feb. 21st.—Up to 8h only a bright diffuse arch-shaped bank, 10° high. After 8h streamers
30° high, and much red light. At lOh N. entirely overcast.

Feb. 23d.—Chiefly a light of 60° or more amplitude along N. horizon, clear and sometimes
bright. Between Sh and'9h several bright streamers, none higher than 30°.

Feb. 24th.—A.B. not very conspicuous from 7ti to 8h. Within from 8h to 9h. At 9h and soon
after, several streamers mingled with red patches ; amplitude 60° to 75°, altitude 20° to 30°.

At lOh some bright streamers.
Feb. 25th.—Suspected a faint auroral light, but could not determine to lOh. Saw at 9h (?)

what appeared to be a streamer.
Feb. 26th.—Not noticed until between 9h and lO'n, then several faint streamers reaching up

toW or 15° ; about lOh a diffuse light, brighter than before, but yet faint.
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Ov't, Obs. irapos. to

Mostly clear. Moon.
Clear. Moon.
Clear. Moon.
Clear. Moon.
Clear, chiefly.

Clear. Moon.
Ov't.

Ov't.

-^, and probably all night.*

No A.B. seen to 9^. [of ev'g;

No A.B. seen to 7^'^, or 9|'' to 10\ Within most
No A.B. seen to 10'', Within most of evening.
No A.B. seen to W\
Moon. No A.B. seen to 10\
No A.B, seen to 10^

Obs. impos. to 9^'', p. later : at b^ a.m. cl'r : moon : no A.B.
Obs. impos. to 9'\ and doubtless later.impos.

Mostly clear. Moon rose about B*". No A.B. seen to QV^

Mostly ov't. Obs. impos. to 94^'\ and probably all night.

Ov't. Obs. impos. to 10'', and probably all night.

Clear. A.B. moderate.*
Partly cloudy. No A.B. to 10''. At 10" ov't, and obs
Ov't. Obs. impos. to 8f'', and probably all night.

Obs. impos. to lO*", and probably all night.

Obs. impos. to —'', and doubtless all night.

(319)
impos.

Ov't.

Ov't.

Clear

Clear

Ov't.

Clear

No A.B. to 9A-" or 10''. Within from 7'' to 9'',

A,B. for a short time about B*".*

Obs. impos. to 9^'', and probably most of the night.*

A.B., slight.*

Beautifully clear. A.B. moderate.*
Mostly cloudy. Obs. nearly or quite impos. to 10'',

Ov't. Obs. impos. to 10'', and probably all night.

(320)

(321^
(322)

(323)

(324)

[quite impos. to 10''.

M'y ov't early ; n'y cl'r 9'' to 10'', except in N. : moon : obs. nearly or

Ov't. Obs. impos. to 10'', and doubtless all night.

Clear. Moon. No A.B. seen to 9^".

Mostly clear. Moon, No A.B. seen to 9i\
Ov't. Obs. impos. to 9^''.*

Clear. Moon. No A.B. to 9f''.

Mostly clear. Cirrous streaks. Moon, No A.B. seen to 10''.

Clear.
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Ov't, Ohs. impos. to 94-'', and probably all night.

Clear. Moon. No A.B. seen to 9''.

Clear. Xo A.B. IVfoon rose about H^\ No A.B. seen to 9^^.

Clear. No A.B. to 9^^

Partly elouded. Xo A.B. to 10''.

Mostly clear. No A.B. at 9".

Clear." No A.B. to 9f". [A.B. strongly susp. about 9f''. (F. B.)]
Partly clouded. No A.B. to 9i".
Ov't." Obs. impos. to 11".

:\rostIy cl'r to 8^''
: no A.B. seen : after H^ ov't to 9'', and p. all night.

Ov't. Obs. ini])Os. to 9^", and probably all night.

]Much clouded.* (325)
Beautifully clear: no A.B. to 9^''. [A.B. slightly susp. (F. B.)]
Ov't. Ob's, impos. to H^\
Ov't and rainy. Obs. impos. to 10'', and doubtless all night.
Clear. No A.B. to 9^".

Ov't. Obs, impos. to 10", and doubtless all night.

Much clouded. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 10|''.

Ov't. Obs. impos. to 9".

Ov't. Obs. impos. to 10", and doubtless all night.
Much clouded. Moon. No A.B. seen to 9", but obs. nec'y imperf.
Ov't. Obs. impos. to 9", and doubtless all night.

Ov't. Obs. impos. to 9^", and p. all night. Rain during night.
Much clouded : moon : no A.B. seen 10" to 10^" : within before 10".

Ov't. Obs. impos. to 10", and doubtless later.

Partly clouded, and obs. impeded. ]Moon. No A.B. seen to 10".

Ov't. Obs. impos. to 10", and probably later.

Ov't. Obs. impos. to 9^", and probably all night. [F, B.]
Clear : moon : no A.B. t"o 9:^", and none'at 3|" a.m. of 18tli. [F. B.]
Clear. Moon.* (326)
M'y cl'y : moon : obs. nearly impos. : no A.B. seen to 9^". [F, B,]
Mostly cloudy, Obs, nearly impos. to 10".

Ov't. Obs. impos. to 9^", and probal^ly all night.

Ov't. Obs. impos. to 10-^", and doubtless all night.

Ov't. Obs. impos. to 9^", and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10^", and doubtless all night.

Mostly clear. No A.B. to 9^".

Clear. No A.B. to 9|".* ^ (327)
M'y ov't : bet'n 9" and 10" p'y cl'r ; no A.B. then : obs. much obstr.

Cl'y early in ev'g. Between 9" and 1 0" mostly cl'r. No A.B. to 10".

M'y ov't : clears short time about 9", and no A.B. : ov't 9^" to 10".

Very cloudy in N. after 9:^".*
"

(328)
Clear. No A.B. to 10".

Clear. No A.B. to 9^-".

April 20th.—A.B. most of evening—a modenate Ptrons; light tliroiigh amplitude of 70", more
or le.ss, mueh obstructed by clouds ; light perhaps 10° high. I saw no streamers to lOh.
May 18th.—A.B. tirst seen about 9b 20m, an arch 7° to 9° hinh, and 7.5° amplitude, more or

less. About 91i 45m three or four streamers, bright, E. of N. Arc unbroken at llh. At 12h all
gone. [F. B.] E. C. 11. at Southampton; no obs.
May 27th.—About 9li 30m Mr. F. Bradley saw a streamer, and one or two more. Very slight

display.

May 31st.—A.B. ; a considcnable display at 9h to 9li .30m, much obscured by clouds. About
9h a bright arch 5° or 8° high, and many .streamers (not very bright) reaching up about 30°.
After 9h 30m clouds concealed almost all to lOh 1.5m at least.

13
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June 3

1
Mostly ov't in N, Obs. nearly or quite inipos. to 9^''.

4 [Clear. Moon begins to interfere. No A.B, to 9^*".

5 1
Ov't. Obs. impos. to lO'^, and probably all night.

6 Clear. Moon. No A.B. seen to 9f^
YOv't: obs. impos. to lO''. [10^'> to 11'^ N. n'y cl'r ; no A.B. (F.B.)]

8 j Mostly clear about ^^. Moon. No A.B. seen.

9 jM'y cl'r, but not enough so for good obs. : moon : no A.B. seen at 10^.

10 Mostly ov't in the N. Moon. Obs. nearly or quite impos. to 10''.

11 [Clear. Moon. No A.B. seen to 10\
12! Clear. Moon, No A.B. seen to 10\
13 Clear. Moon, No A.B. seen to 9'> 20'".

14 M'y cl'r to 9'' ;
9*^ to 10^ much cl'ded : moon : no A.B. seen to 10''.

15 Clear. Moon. No A.B. seen to 9'' 20"'.

16 Clear. Moon. No A.B. seen at 11''.

17 Clear. Moon. No A.B. seen to 10".

18 Ov't. Obs. impos. to 94^'', and probably all night.

19 Ov't and raining. Obs. impos. to 10^'', and probably all night,

20 Ov't. Obs. impos. to 9h^^ and probably all night.

21 Clear. No A.B. to 10^".*

22 Considerably cl'ded : no A.B. seen to 10^*" : obs. n'y impos.* (329)
23 Ov't and rainy. Obs. impos. to 9^'', and probably all night.*
24 [Clear. No A.B. to 10''.

25
j
Ov't about N., and clear elsewhere. Obs. impos, to 9f'',

26 Clear. No A.B. to 10".

27 Partly clear. N. obstructed below about 20°. No A.B. seen to 91".

28 Ov't and rainy. Obs. impos. to 9", and doubtless all night.

29 Mostly ov't. Obs. nearly impos. to 9f". No A.B. seen.

30 Ov't and rainy. Obs. impos. to 10", and doubtless all night.

July 1 Ov't and raining. Obs. impos. to 10", and doubtless all night.

2 Ov't. Obs. impos. to 10", and doubtless all night.

3 1
Clear, mostly. A faint A.B.

*

(330)
4

i

Clear, A.B., slight, but I watched little.* (331)
5

j

Clear. No A.B.' at 9^".

6 Ov't. Obs. impos. to 10", and probably later.

7
1
Ov't. Obs. impos. to 9", and probably most of the night.

8
j

Ov't. Obs. impos. to 9^", and probably all night,

9 Ov't and rainy, Obs. impos. to 9|^", and doubtless all night.

10
1 Clear. Moon. No A. B. seen to 10".

11 jPartly clear. Fine A.B. from about 8f" to lO^''. (332)
12 Ov't. Obs. impos. to 10", and doubtless all night.

13 Ov't chiefly to 10", Obs, impos, to 10", and probably all night.

14 Mostly cl'r : moon : no A.B. to 9f" : n'y ov't at 10^" : no A.B seen.

15 Clear. Moon. No A.B. to 104^".

16 Clear. Moon. No A.B. to lo|".

17 Clear. Moon. No A.B. to 9^". [Nor to lU". (F. B.)]

18 Mostly clear. Moon. No A.B. seen to 10", but clouds impair obs.

19 Mostly clear. Moon in part. No A.B. seen to 10|^".

20 Clear. No A.B. to 10".

21 Clear. No A.B. to 10"

22 '[Mostly clear. No A.B, to 10".

[N, hazy at times, (F. B.)]

June 21st.—A.B. slightly suspected about lOh 30m. [F. B.]

June 32d.—Auroral light among clouds at 9h 30m. [F. B.]

June 28d.—A.B. slightly suspected at 9h 1,5m through clouds, but exceedingly doubtful. [F.B.]
July 3d.—Merely a slight illumination about IQh. I saw no streamers.
July 4th.—About Ih a.m. of the 5th a few streamers were seen by Mr. Gurdon Evans.
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Mucli cloudeJ. A.B.*
N. much obstructed by clouds. No A.B. seen to 9:^''.

Clear. No A.B. to 9^^
Ov't. Obs. impos. to W\ and probably all night.

Ov't. Obs. impos. to 9|'', and probably all night.

Mostly ov't to 9^'' at least. Obs. nearly impos.*

Ov't. Obs. impos. to 10^''.

Very clear. No A.B. to 9;^''. Rain in the night.

Ov't. Obs. impos. to 10'\ and doubtless much later.

Clear, except cloud low on N. liorizon. No A.B. to 9^''

Very clear. No A.B. to 10''.

Mostly clear. No A.B. to 9i''

(333)

Ov't
Clear.

Clear.

Clear.

Clear.

and doubtless all niofht.Obs. impos. to 11\ ^
No A.B. to \0V\

'

Moon. No A.B. seen to 9''.

Moon. No A.B. seen to 9^".

Moon. A.B., first noticed at 9i\* (334)

Mostly ov't. Moon. Obs. nearly impos. to 10''.*

Clear. JNIoon. No A.B. seen to 10'\ and none at 2'' a.m. of 11th.

Nearly clear. Moon. No A.B. seen to lO''.

Partly clear. Moon. No A.B. seen to 10^''. No good obs.

Mostly cl'r ; cl'd low in N. and N.W. : moon : no A.B. seen to 9^''.

Clear. INIoon. No A.B. seen to 10**. Did not observe personally.

Clear. Moon. No A.B. seen to 9^*".

Ov't to 10'': obs. impos. : at 1 Of'' m'y cl'r in N. : moon: no A.B. vis.

Ov't, chiefly. Moon. Obs. impos. to lO**.

Ov't. Obs. impos. to 10'', and doubtless all night.*

No A.B. to 9".

No A.B. to 8" SO"".

Obs. impos. to 9^''.* (335)

Suspicions of slight A.B. to 9^^* (336)

Much clouded to 9", and"9'' to 9|'' ov't. No A.B. seen to 9''.

Clear. No A.B. to 9^".*

No A.B. to 9|^
No A.B. to 10\
I suspect a faint auroral light about 10''. No streamers.

Obs. impos. to 10'', and probably all night.

No A.B. to 10''.

No A,B. to 10''.

No A.B. to 10''.

Mostly clear. No A.B. to 10\
Clear : moon besrins to interfere

:

Clear.

Clear.

Ov't.

Clear.

Clear.

Clear.

Clear.

Ov't.

Clear.

Clear.

Clear.

no A.B. seen to 10''

[self observe.

: did not my-

July 23d.—First seen about 8h 45m. At 8h SOm a larg:e red spot about N. 65° W. ; some
streamers 40° high

;
general white lijyht in N. About llh a shower of rajji. [At 12ch partly

clear; few streamers. Mr. M. C. Weld.]
Julj' 28th.—Slight suspicions of A.B. about 9h SOm on horizon, perhaj)6 due to contrast of

clouds.
Aug. 8th.—Several foint streamers, partly red, reaching up 40° ; no arch. At Sb a.m. of 9th,

a general ruddy light in the N.
Aug. 9th.—No A.B. seen. Abroad from Ih to 31i 30m a.m., sky partly clear, and after 3h very

No A.B. in this period, yet about 3h 15m some suspicions of A.B. made doubtful by theclear,

dawn.
Aug. 18th.—A.B. suspected through clouds.
Aug. 21st.—At nil A.B. seen by Mr. Joseph S. Ruth. Several streamers.
Aug. 22d.—A.B., faint but certain, seen by Mr. F. Bradley; a faint general light, and^at least

one streamer.
Aug. 24th.—Suspected faint auroral light from 9h to lOli. [F. B.]
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Sept. 3

4

5

10
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23
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2

3

4

5

6

7

Oct.

9

10

11

12

13

14

15

16

17

18

19

HerricJc's A^iroral Hegister.

Clear. Moon. No A.B. to 8\* (337)
Ov't to 9'', and probably later. Obs. impos.
Mostly ov't. Obs. impos. to O*".

Clear. Moon. No A.B. seen to 9'\

Clear. Moon. No A.B. to 9''.

Mostly ov't in N. to 9|'' : moon : obs. nearly or quite impos. to O^"".

Mostly clear.

Clear, Moon.
Clear. Moon.
Clear. Moon.
Clear. Moon.

and doubtless all nioht.

Moon. No A.B, seen to 9^''

No A.B. seen to 9^'\

No A.B. seen to lO**.

No A.B, seen to 84^".

No A.B. seen to 10'\

Ov't and raining. Obs. impos. to 9'\

Clear. Moon. No A.B. to 10'\

Clear. No A.B. to 10'\

Ov't and raining. Obs. impos. to 8^^, and doubtless all night.

Clear. No A.B. to 9J-'\

Clear. No A.B. to 9^
Ov't. Obs. impos. to 9''. At this time, clouds breaking.
Very clear. No A.B. to 9''.

Partly clear. At 9*^ ov't. No A.B. seen.

Clear. No A.B. to 9'\

Mostly ov't. No A.B. seen to 9*^, and probably none occurred.

Mostly ov't. No A.B. seen to 10'\

Clear. No A.B. to lO^
Mostly ov't. No A.B. seen to 10^
Clear to about 9"^, when it became wholly ov't. No A.B. to 9''.

Ov't. Obs. impos. to 9*^, and probably all night,

to 9'\ and doubtless all night.

Obs. impos. to 9^'', and doubtless all night.

Obs. impos. to 9'', and doubtless all night.

Obs. impos. to 9'', and doubtless all night.

Ov't early part of evening ; at 8'' clearing away. No A.B. then.

Ov't to 8'' at least, and obs. impos.

Clear. Moon. No A.B. seen to 9"'.*

Clear. Moon. No A.B. seen to S\^.

Clear. Moon. Suspected a slight A.B,, but uncertain to 9''.

Clear. Moon. No A.B. seen to 9'\

Clear. Moon. No A.B. seen to 10'\

Clear. Moon. No A.B. seen to 10". Within from 7'' to 9:^''.

Clear. Moon. No A.B. seen to 10".

Mostly ov't. Moon. Obs. nearly impos. to 10", and prob. all night.

Clear. Moon. No A.B. seen to 10".

Clear. Moon rose about 8". No A.B. to 9".

Ov't. Obs. impos. to 9", and doubtless all night.

Ov't. Obs. impos. to 9^", and doubtless all night.

Ov't and rainy. Obs. impos. to 9", and doubtless all night.*

Almost wholly ov't. Some suspicions of .V.B. to 9^-".*

I

\

'r''m

Ov't. Obs. impos.

Ov't and raining.

Ov't and raining.

Ov't and rainin;:,-.

Sept. 3cl.—Dr. Chas. Hooker informs me that at miclni<>ht of 3(l-4tli, and at 2h a. m. of 4th,

there was a ^eucral linht in N., but no streamers. He says it was an undoubted A.B.
Oct. 6th.—At Cambridge, Mass., a partial auroral belt was seen bv Mr. William C. Bond,

from 9h to lOh. It passed overhead southwardly. See N. T. Tribune, Oct. 10th.

Oct. 18th.—A fjrand A.B., coronal, seen in England; described by Weld, Loncl., Edm. and
Ikib. Phil. Mag., Nov. 1848.

Oct. 19th.—Slight A.B. in England ; described by Weld, Phil. Ifog., Nov. 1848. A.B. at Wor-
cester, Mass. lath Si'port Mass. Lunatk Asyhun, No details.
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Oct. '20

21

22
23

24
25

26

27

28

29
30

31

Nov. 1

2

3

4

5

6

8

9

10

11

12

13

14

15

16

17

18

19

20
21

22

23

Clear latter part of evenin<>-, after abovit 8''

Ov't. Obs. inipos. to 9'' ut least.

Clear. A.B., slight.*

Clear. A.B., seen soon after 0''.*

Cl'y to 9''
: obs. impos. : bet'u 9'

Mostly clear. A.B.*
Considerably cloiuleil.*

Mostly ov't after 8''
: no A.B. to 8''

Very much obstructed by clouds.

No A.B. to 9V'*

338)

339)
and 1 0'' cFred off: no A.B. to 1 o".

(340)

(341)
after that obs. n'y inipos. to 9^''.

No A.B. seen to 9^''.

Ov't and rainy. Obs. impos. to 9'', and doubtless all nit^lit.

iNFostly clear. No A.B. to 9''.

Clear most of eveniuij. No A.B. to 9''.

Clear. No A.B. to 9|'\ Within most of the evening.

Clear. No A.B. to 9".

Clear. Moon interferes. No A.B. seen to 9''.

Ov't and rainini;. Obs. impos. to 94^''.

M'ycl'r: no A.B. to 9'': I did not watch : at 5f a.m. cl'r : no A.B.
Mostly cl'r to 8''

: no A.B. : after 8'' N. considerably cl'ded : moon.
Clear. Moon. No A.B. to 10'\

Too cloudy for «>bs. to 94^'' at least, and doul)tless all night.

N. much clouded to about 9'' ; then clear to 10^^' : moon: no xV.B.

Clear. Moon. No A.B. seen to 10^''.

Ov't. Obs. impos. to 10".

Ov't and snowing, Obs. impos. to 9^^'', and doubtless all night.

Clear. No A.B. seen to 9'\ Moon rose about 7-2^'^.

Cl'r to about 8'', no A.B. : after 8^ clouding, and obs. difficult to lO"*.

Mostly clear.* (342)
Mostly ov't. Obs. nearly or quite impos. to 9'', and d's all night,

Ov't.* (343)
Much clouded. Slight A.B. at times, low on horizon. (•^44)

Almost wholly ov't.* (345)
Mostly clear, but some clouds about N. No A.B. to 9''.

Mostly ov't.* (346)
Mostly clear to 9''.* (347)
Clear. A.B. between Q^ and 7^.* (348)

Oct. 20th.—A.B. suspected about 8h .50m. [F. B.] Slij^ht A.B. iu England; described by
Weld, Phil. Mag., Nov. 1848.

Oct. 23d.—A faint but distinct illumination along N. horizon. I saw no streamer,*, but did
not watch long. [Between lOh and llh, Mr. M. C. Weld saw a few low streamers.]

Oct. 23d.—Between 61i and Th a fine display of streamers, with much red light, some 40° to
50° high, through amplitude of 60° more or less. After 7h and to 9h, not much display, a gen-
eral light only.

Oct. 2.5th.—Not very conspicuous
;
princii)ally after 9h ; a light low in N., occasionally a few

streamers. [A red light in N. before dawn of 2.5th, seen by Air. M. C. Weld.]
Oct. 26th.—A.B., slight ; light low along N. horizon. 1 saw no streamers to 91i.

Nov. loth.—About yi< a very slight A.B., a little W. of N. Most of the evening I could not
see an}' traces of it.

Nov. 17th.—Remarkably light, now .and then a red hue in the clouds, and reflected on the
snow. Probably a great aunira behind. [Unwell and did not observe.] A magnificent crim-
son coronal A.B. seen in Maine, Western New York, &c.
Nov. 19th.—Only a small partial opening in N. Here at 91i and after, was a light so strong

that I have no doubt there was an A.B. behind. I hear that between 81i and 91i the light in the
N. was stronger and of a red hue ; sky overcast thinly.

Nov. 21st.—At times nearly clear, except in N. A pretty bright A.B. much obscured by
clouds. Amplitude 7.5°, more or less, and height S'' to 7°, as far as could be determined. Seen
from fih to 9h, .and no further observation.
Nov. 22d.—A slight A.B., brightest before 71>, and gradually disappearing about 8h. At 9h,

overcast. I saw no streamers, but only a very faint, iil-dclined light, like a reflection of an A.B.
below horizon.

Nov. 2:^d.—Several streamers, some 30° high. After 7'>, and up to 91", I could not be sure of
the least auroral traces.
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Nov. 24

25
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Jli't'n'c^^s Auroral Begister.

Obs. impos. to 9'', and doubtless most of niQ;lit.

(349)

(350

(351)

(352)

(353)

(354)

Rain during night.

Ov't at 4'^ A. M.

Ov't and raining.

Clear.*

Clear.*

Clear. A faint A.B. all the evening.*

Clear.*

Mostly clear. Moon begins to interfere.*

Mostly clear. Moon. JSTo A.B. seen to 9\*
Ov't. Obs. impos. to 9'\ and d's all night.

Clear. Moon. No A.B. seen to 8''.

Mostly clear. Moon. No A.B. seen to 8^''.

Ov't to 9'' at least, and obs. impos.

Ov't to 10^, and doubtless all night. Ov't 5^ to 6'^ a.m. of 6th.

Ov't to 10*^, and doubtless all night.

Ov't to 9|^'\ and doubtless all night.

P'ycl'r before S*" : moon: no A.B. seen: after that to 9'' N. cl'ded.

Ov't. Obs. impos. to 10'\ and doubtless all night.

Ov't. Obs. impos. to 9'\ and p. all night : ov't"5'^ to Q^ a.m. of 11th.

Al't entirely ov't : moon : obs. n'y impos. to 9*^ at least : no A.B. seen.

Clear. Moon. No A.B. seen to 9^.

Ov't. Obs. impos. to 9^.

Ov't. Obs. impos. to 9'\ and doubtless all night.

Very clear. No A.B. to 10'\

Ov't and rainy. Obs. impos. to 9'', and most of the night.

Clear, chiefly. A.B.* (355)

Clear. Before 9^ saw no A.B.* (356)
Partly cloudy in the N. No A.B. seen to 9^''.

Ov't and rainy. Obs. impos. to 9'\ and doubtless all night.

Ov't and snowing. Obs. impos. to 10'\ and doubtless all night.

Ov't most of ev'g ; ab't 7'' cl'ds broke a few minutes : no A.B. seen.

Clear. Occasionally some slight suspicions of A.B. to 9''.* (357)

Ov't. Obs. impos. to 9'\ and doubtless all night.

Ov't. Obs. impos. to 9|-'^. Cleared off during the night.

Clear: fiiint auroral light in N. ; saw no streamers to 94^'\ (358)

Ov't and snowing. Obs. impos. to 10*', and d's most of night.

Cl'r ; at 9^'^ growing hazy : no A.B. to 9^^ : ov't at sunrise of 29th,

Ov't and snowing. Obs. impos. to 9'', and doubtless all night.

Clear. Moon interferes. No A.B. seen to lO:^"^.

Clear. Moon. No A.B. seen to 9*^. Within most of the eveninor.

Nov. 25th.—Looking frequently from 6h to 9h, I saw no A.B. Within from 9h to lOh. At
lOh an evident A.B., a general light along N. horizon; about lOh 20m several streamers ap-

peared 6° or 8° high, and bright.

Nov. 26th.—I could not discern any A.B. until after 8h, although I had some slight suspicions

of one. About 8h SOm a distinct A.B., general light ; but I saw iio streamers to 8h oOm.

Nov. 27th.—Merely a general light ou N. horizon, of about 40° amplitude. I saw no stream-
ers to 9h 1.5m.

Nov. 28th—Looking at various times to 9h, I saw no A.B. ; the N. was somewhat obstructed
by clouds. At 9li 30ni, on going out, I saw a small segment of an auroral arch in N.E. Watched
it till lOh 20m. No .other auroral indications.

Nov. 29th.—A.B. suspected, but no certain traces, except a small, faint, transient auroral

patch at lOh.

Nov. 30th.—At 5h 30m a.m. of Dec. 1st, saw a segment of an auroral arch in N.W. until day-

light interfered.

Dec. 17th.—A fine display of streamers, red and white, about .5h 55m, through amplitude of
60° or 70°, to an .altitude of 50°. After 6h 15m, not much display lo 9h at least.

Dec. 18th.—Within doors from 9h to lOh. At lOh found the A.B. visible, low in the N. mode-
rately bright, amplitude about 40°, altitude not more than 5°. I saw no streamers in twenty
minutes.
Dec. 23d.—A.B. general light at 9h oOm, saw no streamers. [F. B.]
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Feb. 1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Ov't. Obs. impos. to lO'^. P'rom 5'' to 6'' a.m. cloar, and no vV.B.

Clear. Moon. No A.B. seen to 9". No A.B. at 6'' a.m. of 3(1.

Clear. Moon. No A.B. seen to 10''.

Cl'v earlv in ev'o-; after 7^'' ni'y t'l'r : moon: no A.li. seen to 9^''.

Mostly elear. Moon. No" A.B. seen to 10''.

Very clear. ^loon. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 9^''. Within most of evening.

Ov't. Obs. impos. to 9^'', and i>robably all night.

Ov't. Obs. impos. to 10''. Cleared off durin<if night.

M'y cl'r, but cirri about N. : moon after 7^'' : no A.B. seen to 9''.

Clear. No A.B. to 9".

Clear. No A.B. to 9".

Ov't. Obs. impos. to 10'', and probably all night.

Ov't. Obs. impos. to 9'', and probably all night.*

Ov't to about 10''.*
^

(359)

Clear. No A.B. to 10'', but occasionally suspected.

Clear. No A.B. to 10".

Clear. No A.B. to 9^''.

Clear. No A.B. to 10''; between 9'' and 10'' some faint suspicions.

Ov't. Obs. impos. to 10'' at least. Cleared off during the night.

Nearly ov't to 6|'' ; ov't at 9'' and to 10*^
: obs. impos. : cl'r at 6'' a.m.

M'y ov't : no A.B. seen to 9P' : [tolerably cl'r part of ev'g. (F. B.)]

Clear. No A.B. to 10".*

Ov't. Obs. impos. to 9", and probably all night.

Ov't. Obs. impos. to 9^" at least.

Much clouded: no A.B. seen to 10"
; obs. nec'y very imperfect.

Clear. No A.B. to 10|".

Ov't. Obs. impos. to 9", and doubtless all night.

Ov't. Obs. impos. to 9'', and doul:)tless all night.*

M'y ov't : obs. impos. to 10'', and d's all n't : did not obs. personally.

Cl'r to ab't 9", when cl'ds began to fill the sky : moon : no A.B. to 9".

Much obsc. by cl'ds : moon : no A.B. seen to 8" : obs. nec'y imperf
Mostly ov't. Moon. Obs. impos. to 94^", and probably all night.

Clear. Moon. No A.B. seen to 9".

Partly cl'r : moon : no A.B. seen to 10" : cl'ds interf considerably.

Much cl'ded early : moon : obs. unc. : n'y cl'r ab't 9", and no A.B.
Snowing to ab't 8"

; at 9" cFring ; at 10" very cl'r except cl'd low in

Clear. ^Moon. No A.B. seen to 9^". [N. : moon : no A.B. at 10".

Ov't. Obs. impos. to 10^" at least.

Clear most of ev'g, N. becoming cloudy about 9". No A.B. to 9".

Ov't : obs. impos. to 9" : soon after cl'ds broke, and moon rose.

Ov't. Obs. impos. to 9", and doubtless all night.

Ov't and snowing. Obs. impos. to 9", and probably most of night.

Mostly clear.* (360)

Much embarrassed by clouds. No A.B. seen to 9^".

Clear. No A.B. to 9+". Within from 8i" to 9^"."

Clear. A.B.* (361)

Jan. 14th.—N. appeared liufhter than other parts, causing suspicion of A.B.
Jan. 15th.—At lOh cloud.s were brcaliins? away in the N. and revealed auroral light. I saw no

streamers, but did not watch long.

Jan. 23d.—Between 9h and lOh I inspected the reflection of an aurora helow the horizon.

Jan. 29th.—Rain in the night. About 9h the N. horizon seemed to be lighter than other
quarters, perhaps moonlight, perhaps A.B.
Feb. 13th.—A.B. faint and doubtful to 7h 45m, when it was decided. Amplitude 70° more or

less, with some streaming. I saw no streamers higher than 10°. At 9h and after cloudy.
Feb. 16th.—Slight and uncertain until about 9h 30m, when and after to lOh, it was plain ; but

then only an illumination along N. horizon, ami^litudc 40", altitude 2° or 3°. I saw no streamers.
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April 1

2

3

ITet'f/r//s Auroral Ixegister.

Ov't. 01)S. impos. to 9'', ami doubtless all night.

Much clouded early part of evening.*
Clear.*

*

(362)
Ov't. Obs. inipos. to 9'', and doubtless all night.

CPr to ab't 8'', then elVling ; by SA'^ ov't, and so to 10''
: no A.B. to 8".

Ov't and snowing. Obs. iinj»os. to 9^'', and probably all night.

Clear.*

Ov't. Obs. inipos. to 9'', and doubtless all night.

Ov't. Obs. inipos. to 10'', and doubtless all night.

Ov't ; slight rain and sleet. Obs. ini])os. to 9'', and d's all night.

Ov't. Obs. impos. to 9^*^, and doubtless all night.

Ov't. Obs. impos. to 10'\ and doubtless all night.

Mostly ov't. Obs. impos. to 10'', and probably all night.

Ov't. Obs. impos. to 9^'', and doubtless all night.

Too cloudy for obs. to 9''. At 10'' clear, and no A.B. Moon.
Clear. Moon. Xo A.B. seen to 9''.

Clear. Moon. Xo A.B. seen to 10".

Ov't. Oils, impos. to 10'', and doubtless all night.

Cl'r after 8'' or 8^''
: moon: no A.B. seen to 9^'' : cl'y early in ev'g.

Clear. Moon. No A.B. seen to 104^''.

Clear. Moon. Xo A.B. seen to 10'".

Clear. Moon after about 8". Xo A.B. to 9''.

Clear. Xo A.B. to 8|".

Ov't. Obs. inipos. to lOP.
Mostly clear. Xo A.B. to 9''.

Ov't. Obs. impos. to 9^'', and doubtless all night.

Ov't and raining. Obs. impos. to 11''.

Clear. Xo All to 10^".

Ov't. Obs. impos. to 9|''.

Clear. A.B. all the evening.* (363)
Clear. Slight A.B.*

"

_

(364)
Ov't. Obs. impos. to 9'', and doubtless all night. Rain.

Ov't and showery. Obs. impos. to 10'', and doubtless all night.

Very clear. Xo^4.B. to 10''.

Mostly clear, but growing cloudy about 9''. Xo A.B. to 9^''.

Mostly clear, but hazy about horizon. Xo A.B. to 9-^-''.

Ov't and raining. Obs. inipos. to 9'', and doubtless all night.

Ov't and snowing. Obs. impos. to 9^'', and doubtless all night.

Ov't and raining. Obs. impos. to 9'', and doubtless all night.

Ov't. Obs. inipos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 9'', and ]n-ol)ably most of the night.

Ov't. Obs. impos. to 9'', and doubtless all night.

Partly clear. Moon. Xo A.B. to 9^-'', but obs. nec'y imperfect.

Very clear. Moon. Xo A.B. seen to 10''.*

Clear. Moon. Xo A.B. seen to 9^''. [obs. impos.

M'y cl'y, and ab't 9'' and after ov't : moon : no A.B. seen to 9** ; after

Feb. 18th.—A.B. then suspected. May have been due to contrast of open sky with clouds.

After 8h to 9h .30m nearly clear and no A"B. From .5h to Gh a.m. of 19th clear and no A.B.
Feb. 19th.—Early part of evenin*!:, no A.B. discernible until between 7h and 8h. About 7h 40ni

the A.B. brij^ht, 7.5° amplitude, and 10° altitude; scarcely any streamers.

Feb. 23d.—At 7h 30m and other times suspected a faint auroral light, but could not be .abso-

lutely certain. Watched to lOh.

March 18th.—An arch of about 100° amplitude, and 10° to 15° .altitude at vertex, with a few-

streamers now and then. Visible up to midnight at least.

March 19th.—A faint light on N. horizon, visible from 7h 30ra to Sh. After 8h and up to 9h,

I could see no trace of it.

April 1st.—A.B. strongly suspected by F. B,, but no streamers seen.
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May 1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

L 19

r 20
21

No A.B. at 9i^ortol0^
[after,

moon : no A.B, seen to 9^ or

Mostly ov't. Moon. Obs. impos. to ^\^, and probably all night.

Clear most of evening. Moon. No A.B. seen to Of*^.

Clear. Moon. No A.B. seen to %^.

M'yov't: moon: no A.B. c'd be seen; obs. n'y or quite impos. to 9''.

Within doors from 7"^ to 8f\*
Clear. No A.B. to 10:|^". Moon after about 9''.

Ov't and raining. Obs. impos. to 10^'', and doubtless all night.

Very clear. No A.B. to 10'\

Clear. No A.B. to lO^''. Growing cloudy after 9^.

Ov't : obs. impos. to 104-'', p. much later : cl'ds broken here and there.

Mostly clear, except near N. horizon.*

Clear. No A.B. to 10\
Mostly ov't.*

Clear. No A.B. from ^V^ to 10''. Within the house before this.

Ov't and raining. Obs. impos. to 10'\ and probably all night.

Clear. No A.B. to 10'', and none from 1'' to 2" a.m. of 20th.

Clear.*

Mostly ov't, but tolerably clear after 9''. No A.B. seen to 10''.

Clear. No A.B. to 9i\
Ov't. Obs. impos. to 9^'', and probably all night.

Mostly clear. Within from 8'' to 10^ No A.B. at 10", or to lO^^".

Clear. Within doors from 7^'' to 94^''

Clear. Moon. No A.B. seen to 10''.

Cl'r to ab't 9'' ; aft. growing cl'y to 1
0"

Ov't and raining. Obs. impos. to 9^''.

Clear. Moon. No A.B. seen to 9^''. Obs. imperfect.

Mostly ov't. Moon. About 9|'' clear spaces. No A.B. seen to 9^''.

Partly clear. No A.B. to 9|''. Did not observe personally.

Clear. Moon. No A.B. seen to 10''.

N. obsc. at 81" : moon. [F. B.] E. C. H. in N. Y. City : ov't at 9^
Ov't to 9'', and d's later. [F. B.] In N.Y. : obs. n'y impos. at 9^".

Ov't. Obs. impos. to 9'', and doubtless all night.

Ov't and rainy. Obs. impos. to 9^'', and doubtless all night.

Ov't. Obs. impos. to 9:^'', and doubtless all night.

Ov't and rainy. Obs. impos. to 94-'', and doubtless all night.

Ov't. Obs. impos. to 9^'', and doubtless all night.

Chiefly clear, but hazy. No A.B. to 9|''.

Much clouded. No A.B. to 10''.

Partly clear, but very hazy. No A.B. seen to 9''.

Ov't and rainy. Obs. impos. to midnight.

Mostly cl'y ; later in evening clouds broken. No A.B. seen to 9^''.

Cloudy, and then clear. No A.B. to 9^''.

Mostly cloudy. No A.B. seen to 94-'', but obs. uncertain.

Much clouded. Obs. nearly impos. No A.B. seen to 10''.

Clear. No A.B. to 10''. Within from 9^'' to 10''.

Clear. No A.B. to 10''.

Mostly clear, but hazy. No A.B. to 9^".

Ov't. Obs. impos. to 9^^'', and doubtless all night.

April 8th.—From this to 9h lom, sky much clouded. Moon. Observatiou very much embar-
rassed. Some suspicions of A.B., but hard to determine, to 9h 15m.

April 14th.—No A.B. certainly seen, but somewhat suspected about 9h45m; clouds in N.
make it imccrtain.
April 16th.—Some suspicions of unusual light, but probably due to contrast of sky and

cloud ; this about 9h.

April 20th.—Some suspicions of A.B. between 9h and lOh, but no certainty to lOh.

14
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HerricJc's Auroral Register.

Mostly ov't. Obs, impos, to 9^'^, and doubtless much later.

Mostly clear. No A.B. to 9^'^.

Ov't. Obs. impos. to 9^'\ and doubtless all night.

Ov't. Obs. impos. to %\^\ and probably all night.

Clear. No A.B, seen to 9^^. Moon begins to interfere.

Ov't. Obs. impos. to 9'\ and probably all night.

Ov't. Obs. impos. to lO*", and doubtless all night. Rain in night.

Ov't and rainy. Obs. impos. to 10^'', and doubtless all night.

Ov't and rainy. Obs. impos. to 9'\ and doubtless all night.

Ov't. Obs. impos. to 9^^, and doubtless all night.

Mostly ov't. Moon. Obs. impos. to 94-'', and prob. all night.

Ov't. Obs. impos. to 9^'\ and probably all night.

Mostly clear to about 9^^''. Moon.* [fore too cl'y for obs.

M'y ov'ttolO*^: moon: ab't 10'' N. tolerably cl'r: no A.B. seen : be-

Clear. Moon. No A.B. seen to lO''. [play c'd not have been seen.

Sky embarrassed by cirri: moon : no A.B. seen to lO'^ ; a mod. dis-

Cirrous cl'ds : moon : obs. n'y impos. to 10'', p. all n't : no A.B. seen.

Clear. No A.B. to 9|''.

Ov't. Obs. impos. to 9^'', and doubtless all night.

Clear. No A.B. to 10^
Cl'r, but som't hazy. No A.B. 10'^ to 10^''. Within previously.

Clear.* (365)

Ov't. Obs. impos. to 10^'', and probably all night.

Ov't. Obs. impos. to 10^'', and doubtless all night.

Clear to 10", but somewhat hazy : no A.B. to 10''
: at 10^" N. ov't.

Clear. No A.B. to 10''.

Clear. No A.B. certainly seen to 9'' 50"^^*

Clear. No A.B. to 10". I
Clear, though somewhat hazy about horizon. No A.B. to 10''.

Clear. No A.B. to lO;^''.

Clear, but hazy about horizon. No A.B. to 10'',

Clear but hazy and dusty. No A.B. to 10''.

Clear. No A.B. to 9'' 50'".

Ov't. Obs. impos. to ^f".
Clear. Moon. No A.B. at ll^''.

Clear. Moon. No A.B. to 10''.

Mostly clear. Moon. No A.B. seen to 10''.

Ov't and rainy. Obs. impos. to 11^'', and doubtless all night.

Clear. Moon. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 10''.

Mostly clear. Moon. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 10''.

Clear between 9" and 10". Moon. No A.B. seen to 10".
|

Mostly ov't. Moon. Obs. impos. to 9^".

Ov't. Obs. impos. to 9|".

Many cirrous clouds : moon : obs. n'y impos. to 9^
Ov't. Obs. impos. to 9^".

Ov't. Obs. impos. to 9f".
Ov't. Obs. impos. to 9f", and probably all night.

Clear to 9^", and no A.B. After 9|" ov't to 9" 50

no A.B. seen.

and p. all n't.

June 3d.—Then and after, thinly overcast. No A.B. certain
;
yet at 9h 30m the N. seemed un-

asually light, exciting some suspicious of A.B. Cloudy during the night prot)ably.

June 12th.—Some suspicions of auroral light about lOh, but not certain. [A.B., seen by Mr.
Charles R. Goodrich (Senior Class) about lUi" A few streamers were seen, but no great display.]

June 17th.—About 9h 45ni suspected a very faint light in N.
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Very clear. No A.B. at 10''.

Clear. A.B. about 9|" to 10''.* (366)

Clear. No A.B. to 10".

Cloudless, but very hazy. No A.B. seen to lO"^.

Clear, except a little cloudiness about the N. No A.B. to 9^''.

Clear for the most part, but N. somewhat cloudy. No A.B. to 10".

Cloudless, but hazy. No A.B. to 10". Did not observe personally.

Clear, except a few clouds in N. No A.B. to 10" lO-".

Mostly clear to about 9^", after which ov't. No A.B. to 9^".
_

Ov't. Obs. impos. to 9^", and d's all night. Showers in the night.

Much clMed, after 9^" wh'y so : no A.B. seen to 9^" ; obs. n'y impos.

Clear. No A.B. to"9i".

Mostly clear. Slight A.B. between 9" and 10".* (367)

M'y cfr to 9^", aft."cry to 10", and obs. impos. : no A.B. seen to 9^".

Ov't and drizzling, Obs. impos. to 9:^", and probably all night.

Ov't and showery. Obs. impos. to 9^", and probably later.

M'y cl'r, but many long cirrous cl'ds : moon : no A.B. seen to 10".

Clear. Moon. No A.B. to 10^".

Clear. Moon. No A.B. to 9^".

Clear in part. Moon. No A.B. to 10".

Ov't. Obs. impos. to 9^", and doubtless all night.

Cl'r early: moon: no A'^B. seen to 9|" : bet'n 11" and 12" N. ov't.

Mostly clear. Some cirri. Moon. No A.B. seen to 10".

Clear. Moon. No A.B. seen to 10". No good obs.

Ov't. Obs. impos. to 9^", and doubtless later.

Mostly ov't. Obs. impos. to 9", and probably all night.

Ov't and rainy. Obs. impos. to 10", and probably all night.

Clear. No A.B. at 9^".

Clear. No A.B. to 10".

Ov't. Obs. impos. to 10", and all night. Rain in the night.

Ov't and rainy. Obs. impos. to 10", and probably all night.

Mostly ov't. Obs. n'y impos. to 9^" at least : no A.B. seen to 9-^".

Mostly ov't early part of evening.*

Ov't ; copious showers in night : obs. impos. to 10", and d's all n't.*

Mostly ov't. Obs. impos. to 9^".

Clear. No A.B. to 10". Some clouds about 9f".

Mostly clear, but N. somewhat obscured. No A.B. to 10|".

Clear. No A.B. to 10".

Clear. No A.B. to 10".

Clear. No A.B. to 9".

Clear. No A.B. to 10".

Clear. No A.B. to 10|".

Partly clouded. No A.B. seen to 9''.

M'y cl'ded, and after 9" obs. impos. to 10"

Clear. Moon. No A.B. to 10".

Clear. Moon. No A.B. to 10".

Clear. Moon. No A.B. to 9".

E. C. H. at Northampton, Mass. Clear. Moon. No A.B. to 10".

M'y cl'r to ab't 10", no A.B. seen : soon after 10" ov't : so at 11^", and
Nearly clear. Moon. No A.B. seen to 9f". [p. all night.

July 12th.—Not much display, lijjht along N. horizon, and about 91i 50m a streamer 15° high.

Streamers seen by Mr. Francis Bradley about 91i 30m.

July 23d.—Faint lijrht low on N. horizon. I saw no streamers.

Aus;. 12th.—About 91i 40m, sky about half clear, but a low cloud in N. No A.B. seen to
91i 45ra, vet slightly suspected.
Aug. iSth.—At Middlebury, Vt., A.B. seen by Professor A. C. Twining.

moon : no A.B. seen.
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Herriclc's Auroral Begister.

M'y ov't : moon : obs. n'y impos. to 9^^, p. all night : no A.B. seen.

Ov't and raining. Obs. impos. to 9*^, and doubtless all night.

Clear. Moon. No A.B. seen to 10'\

Clear. Moon. No A.B. seen to 9^''.

Clear. Moon. No A.B. seen to lO''.

Ov't. Obs. impos. to 9*", and doubtless all night.

Clear, Moon. No A.B. seen to lO"^.

Ov't and raining. Obs. impos. to 9^, and doubtless all night.

Clear. At 9'^ to 9^'^ suspected a slight A.B.* (368)

M'y ov't : showers ab't 8^^'' and 9^'', intervals p'y cl'r : no A.B. seen.

Clear.* (369)

Clear. No A.B. to 9l^

Clear. No A.B. to 9^^.

Clear. No A.B. to 91^.*

Clear. No A.B, to 9'',

Clear. No A.B. to %^.

Mostly ov't. Obs. impos. or nearly so, to 9^\
Nearly clear. Probably a slight A.B.* (370)

P'y cl'r to 8^, after which m'y ov't : no A.B. seen : at 9|'' still ov't.

Mostly clear to 8^"^ at least. A.B. from dark onward.* (371)

Nearly clear. No A.B. to 9|^.

Nearly clear. No A.B. to \h^.

Nearly clear. Moon begins to interfere. No A.B.
Ov't. Obs. impos. to 9|-'', and probably all night.

Mostly clouded, but clear low in the N. Moon.*
Mostly ov't. Moon. Obs. nearly or quite impos. to 9^'^.

Mostly clear. Moon. No A.B. seen to 9;^''.

Ov't u]) to 9'', and rainy. Obs. impos. [F. B.]

to 10^.

to lO'^.

and probably all night.

Ov't and rainy, Obs. impos. to 9*^, and doubtless all night.

Ov't. Obs. impos. to 94-''. Cleared up in part after lO"".

Obs. impos. to lO*".

Obs. impos. to 9*^, and probably all night.

to ^^.

Clear. " Moon. No A.B.
Clear. Moon. No A.B.
Ov't. Obs. impos. to 9'',

Obs. impos. to 9^*^, and probably all night.

Ov't.

Ov't.

Clear.

Ov't.

Ov't and stormy. Obs. impos. to lO'', and doubtless all night.

Ov't and rainy. Obs. impos. to 9'^ at least.

Ov't. Obs. impos. to 10^^'^, and probably all night.

Ov't. Obs. impos. to 9^'^, and probably all night.

Ov't. Obs. impos. to 10^'\ and doubtless all night.

Sept. 7th.—At times I was nearly sure of one. A faint light of 10° amplitude, about nortb
point nearly. I saw no streamers.

Sept. 9th.—A faint A.B., as I think, with a shade of doubt. About 9h to 9Ii 15m a very faint

light, like a just perceptible aurora,

Sept. 12th.—A.B. seen by Mr. John Kockwell, near Portland, Me., 9h SOm; two arches, high-

est at vertex 15°;' some streamers. At Pittsfleld, Mass., Mr. S. C. Brace saw an auroral belt,

spanning sky from E. to W. horizon, and passing overhead, about llh.

Sept. 16th.—I was within doors from 7h to 8h 45m. About 9h, I saw what I took to be a seg-

ment of an auroral arch low in the N., and only W. of N., but ten minutes after, on reaching
an open place, I could see nothing of it, and I waited ten minutes without seeing any more of

it. The N. in general seemed a very little lighter than common, but was slightly hazy. [A.B.

seen by Mr. Francis Bradley at lOli ISm; no streamers.]

Sept. 18th.—At 71i 58m a few streamers W. of N. and moving W., altitude at top 20°. At
8h l5ra all faded, and I retired. [At lOh 30m faint light, but no streamers. (F. B.)]

Sept. 23d.—About 9li, had some suspicions of a little unusual light, probably due to moon-
light. Same to lOh.
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Ov't to 9^^, and obs. impos. At 10'' clearing up, but no obs, after.

Ov't to 10'' at least, and obs. impos.

Clear. No A.B. seen certainly, but somewhat suspected.* (3'72^

Clear. A.B. seen about 10''. '[Streamers seen by F. B.] (373)

Nearly clear. N. horizon a little obscured. No A.B. to 11''.*

P'y cPr to V', and no A.B. seen ; after 7'' ov't to 10^'', and obs. impos.

Ov't. ' Obs. impos. to 11", and doubtless all night.

Mostly ov't. Obs. impos. to 10'', and doubtless all night.

Much clouded. No A.B. certainly seen, but occasionally susp.

Clear. Moon. No A.B. seen to 9''.

Ov't and raining. Obs. impos. to 10'', and doubtless all night.

Mostly clear. Moon. No A.B. seen to 10''.*

Mostly clear to about 8'' ; after 8'' no obs. possible to 10'' at least.

Clear. Moon. No A.B. seen to 10".

Cloudless, but hazy and smoky. Moon. No A.B. seen to 9^".

Mostly ov't, especially after 9". Moon. No A.B. seen to 8".

Clear. Moon. No A.B. seen to 9". (?)

Much clouded. Moon. Obs. nearly or quite impos. to 9" at least.

Ov't and raining. Obs. impos. to 10", and probably all night.

Mostly ov't. Moon. Obs. nearly impos. to 10".

Clear. Moon. No A.B. seen to 10".

N. mostly ov't, and obs. impos. to 9". Moon.
Clear. Moon. No A.B. seen to 9^". Within from Ti" to 9^".

Very smoky and hazy : moon: obs. n'y impos. to 10" : no A.B. seen.

Wj ov't : obs. impos. to 9", and p. all nig-lit : m'y ov't 5" to 6" a.m.

Ov't. Obs. impos. to 11", and doubtless all night.

Ov't. Obs. impos. to 9^", and doubtless all night.

Ov't and misty. Obs. impos. to 10", and doubtless all night.

Ov't and rainy : obs. impos. to 10", d's all n't : thunder and lightning

Ov't and rainy. Obs. impos. to 10", and doubtless later, [ab't 9".

Ov't. Obs. impos. to 9^", and probably all night.

Cl'r : no A.B. to 8", when much obsc. by cl'ds : at 5" a.m. cl'r, no A.B.
Clear. No AB. to 10". Within doors from 7^" to 9".* (374)

Clear. No A.B. to 10". Did not watch personally.

Cl'r, but rather smoky ab't hor. : no A.B. to 9^" : wdthin from 7" to 9''.

Clear. No A.B. to 10".

Very much cl'ded, and obs. n'y impos. to 10" at least : no A.B. seen.

Mostly ov't. No A.B. seen to 10", and obs. nearly impos.

M'y ov't to 7" ; after 8" wh'y so : obs. impos. to 10", and d's all n't.

Ov't and raining. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless later. Cleared off in night.

Clear. Moon. No A.B. seen to 10". Within most of evening.

Clear early : moon : after 8" ov't, and obs. impos. to 10'' at least : no
Mostly ov't. Moon. Obs. impos. to 10". [A.B. seen.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10". At 5|" a.m. of 26th very cl'r: no A.B.
M'y ov't to ab't 8"

; after that m'y cl'r : moon : no A.B. seen to 9^".

Clear. Moon. No A.B. seen to 9".

Much clouded. Moon. Obs. nearly impos. to 9^". No A.B. seen.

Mostly clear. Moon. No A.B. seen to 10". Within most of ev'g.

Oct. 13th.—At lOh an A.B., low down but plain ; no streamers. [F. B.]

Oct. 15th.—A.B. seen at Cambridge, Eng. Lond. Phil. Mag., Feb., 1850, p. 116.

Oct. 22d.—A.B. seen at Greenwich, Eng. Lond. Phil. Mag., Feb., 1850, p. 116.

Nov. 12th.—[A.B. from llh 15m to llh 45m, streamers, (F. B.)] At 5h a.m. of 13th very clear,

and no A.B.
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HerricJc's Aicroral Megister.

Mostly clear. Moon. No A.B. seen to 9^"^.

Cloudy in part. Moon. No A.B. seen to 9'', but obs. very unc,

Ov't. Obs. impos. to 9^'^, and doubtless all night.

Ov't. Obs. impos. to 10*^, and probably all night.

Ov't. Obs. impos. to Q^^, and probably all night.

Mostly clear to about 8'\ after cloudy to 9'' at least. No A.B, seen.

Clear to about 7^, and no A.B. : after too cl'y for obs. to 9^*^ at least.

Very clear. No A.B. certain to 9*^.* (375)
Mostly ov't. No A.B. seen to 9^.

Ov't. Obs. impos. to 9'', and doubtless all night.

Ov't and snowing. Obs. impos. to lO'^, and doubtless all night.

Very clear. No^A.B, to lO'^.

Clear. No A.B. to 9|'>. Within doors from ^^ to 9^'\

Ov't. Obs. impos. to 9*" ; about 9'^ clearing, but not about N. hor.

Mostly clear after S'^. No A.B. to 9|'^.

Mostly ov't to 9^.

Ov't. Obs. impos. to 9'^, and probably most of the night.

Clear. No A.B. to S"". Did not observe personally.*

Clear. No A.B. to 10*^, but at times susp. a very faint light on hor.

Ov't. Obs. impos. to 9|^'', and doubtless all night.

Ov't. Obs. impos. to lO*", and doubtless later. [personally.

M'y ov't : moon : no A.B. seen to 9*^ ; obs. n'y impos. : c'd not obs.

Ov t, Obs. impos. to 9'\ and probably most of the night.

Mostly ov't. Moon. Obs. impos. to 9'\ and probably all night.

Ov't. Obs. impos. to 9^'', and doubtless all night.

Clear. Moon. No A.B. seen to 9'\

Mostly clear. Moon. No A.B. seen to 10\ Within most of ev'g.

Clear. Moon. No A.B. seen to 9i'\
Ov't, Obs, impos, to 10*^, and doubtless all night.

Ov't, Obs, impos, to 10|^'', and probably later.

Ov't. Obs. impos. to 9*^, and doubtless all night.

Mostly clear. Moon after 1^^. No A.B. seen to 9''.

Clear: moon late in evV: no A.B. to 10^. Within most of ev'g.

Ov't, Obs, impos, to 10*", and probably most of the night.

Ov't, Obs, impos, to 9*^, and probably much later,

Ov't. Obs. impos, to 10'\ Clearing off soon after 10*^.

Very clear. No A.B. to 10*^.

Clear to 7*^ at least, and no A.B, : at 8-^'' mostly ov't, and p, all night.

Ov't : some sleet and much rain in ev'g : obs. impos, to 9^^, p. all n't.

Ov't, Obs. impos, to 10'\ and doubtless all night,

Ov't: obs. impos, to 9"^
: cl'ring soon after : [noA,B, at9|\ (F. B.)]

Clear. No A.B. to 9^.

Ov't. Obs. impos. to 9'', and j^robably all night.

Clear. No A.B. to 10\*
Ov't. Obs. impos. to 9^, and doubtless all night.*

Clear. No A.B. to 10*^.

Ov't. • Did not observe personally.

Clear, for the most part. No A.B. to lO''.

Ov't, Obs, impos. to lO*^, and doubtless all night.

Dec. 7th.—About 91» suspected some faint lisht on the horizon. [At 12h A.B., no streamers.

(F. B.)]

Dec. 17th.—A.B. suspected by Mr. Francis Bradley at llh.

Jan. 12th.—About lOh the N. seemed to be a very little lighter than the rest of the heavens.

Jan. 13th.—At 6h a.m. of 14th still wholly overcast, and N. appeared much lighter than the

rest of the sky. Perhaps due to A.B., or to thinness of cloud there.
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Ov't to about 9''. Between 9'' and 10'' eleavino- up.* (376)
Clear: no A.B., or perhaps about 10*^ ground for slight suspicion.

Thinly ov't. Moon. No A.B. seen to 9'', and obs. nearly iinjDos.

Ov't and rainy. Obs. impos. to 10'', and doubtless all night.

Ov't early in ev'g, clear later. Moon. No A.B. seen to 10^''.

Clear. Moon. No A.B. seen to 10'\

Mostly ov't. Obs. impos. to 10'^, and probably all night.

Mostly ov't. Moon. No A.B. seen to lO*", but obs. nearly impos.

Ov't. Obs. impos. to 10''.

Clear and mild. Moon. No A.B. seen to 9|''.

Ov't. Obs. impos. to 9'', and probably all night.

Clear. Moon after about 7^'^. No A.B. seen to 10''.

Clear. Moon after ^^. No A.B. to 104-".

Much clouded. No A.B. seen to 10'^, but obs. necessarily unc.

Cl'r first part of ev'g, becoming cl'y bet'n 9)^ and 10'' : no A.B. to 9''.*

Ov't; rain. Obs. impos. to 10'', and doubtless all night.

Clear : a very fiiint aur. light in N. ab't 9''
: I saw no streamers. (377)

Ov't early. After 8" clear, and no A.B. to 9''.

Very cleai'. No A.B. to 10^'', yet faintly suspected about 10''.

Clear early part of evening. A.B. about 7''.* (378)
P'ycl'r: no A.B. to 7'' orat'lO'' : cl'ds impair obs. : within, 7'' to 10".

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't and raining. Obs. impos. to 10'', and doubtless all night.

Very clear. No A,B. to 9''. At 5'' a.m. clear, and no A.B.
Mostly cloudy to 10''.* (379)
Muchcl'ded; obs. impaired : ab't 10'' cl'r ; no A.B.,yet som't obsc.

M'y cl'r, yet hazy : ab't 10'' m'y cl'r, except cl'd low in N. : no A.B.
Ov't and rainy before 7'' ; at 8'' and after cleai-, and no A.B. to lO''.

Clear. No A.B. to 8". [Or to 11". (F. B.)]

Clear. No A.B. to 8^".

Clear. Moon begins to interfere. No A.B. to 9''.

Mo.stly clear. Moon. No A.B. seen to 9|''.

Clear. Moon. No A.B. seen to 9''.

Ov't. Obs. impos. to 10".

Mostly clear. Moon. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 10^".* (380)
Clear. Moon. No A.B. seen to 9''. Did not observe personally.

Ov't. Obs. impos. to 9'', and probably all night.

Mostly clear. Moon. No A.B. seen to 10''. Within from 8'' to 9^".

Mostly clear. Moon. No A.B. seen to lO^^". Within most of ev'g.

Clear. Moon. No A.B. seen to 10''.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 10."

Chiefly clear early in ev'g : about 10" and after ov't : no A.B. to 9".

Clear. No A.B. to 9", and none at 5" a.m. of 4th.*

Clear. A.B. most of evening to 10" at least.* (381)

Jan. 18th.—About lOh A.B. bright. I saw no streamers, looking a few minutes, but only a
strong light about 5° high, amplitude 60° to 70°.

Feb. 1st.—About lOh strongly suspected some auroral light low in the N.
Feb. 6th.—A mere general light low on N. horizon. I saw no streamers, watching five or

ten minutes. Within doors from 71i 30m to lOh. At lOh wholly overcast.
Feb. 11th.—At lOh nearly dear, except low cloud in N. and N.W. No A.B. then. [At llh,

A.B., low general light, no streamers. (F. B.)] Possibly this refers to the 13th.

Feb. 22d.—At llh an A.B., imperfect arch 4° to 5° high, 50° to 60° amplitude. No stream-
ers. [F. B.]

March 3d.—A.B. most probably, at llh. [F. B.]
March 4th.—Little general light : groups of streamers now and then, 20° to 30° high at top,

and chiefly E. of N.
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Clear.

Ov't

;

Ov't.

Clear.

Ov't.

Clear.

HerricJc's Auroral Register.

No A.B. to lOi^.

copious rain. Obs. impos. to 10'^, and doubtless all night.

Obs. impos. to 10^, and probably all night.

No A.B. to IQi^.

Obs. impos. to 9^^^

A.B., slight.* (382)
[A.B. seen to 10'^.

M'y ov't : obs. n'y impos. below alt. of 40° to ^^ ; clearer after: no
Ov't and i-ainy. Obs. impos. to 10^, and doubtless all night.

Clear. No A.B. to lO''. Within doors from 7^ to 9^
Clear. No A.B. to 91^.

Obs. impos. to 9*^, and doubtless all night.

Obs. impos. to 8'\ and doubtless all night.

Obs. impos. to 10'\ and doubtless all night.

Very clear. Moon. No A.B. seen to 10*^.

Clear. Moon. No A.B. seen to 10^.

At 9*^ N. ov't, and obs. impos. Within doors from 7'^ to 9''.

Ov't. Obs. impos. to 9'', and doubtless all night.

Obs. impos. to 9'\ and doubtless all night.

Moon. No A.B. seen to %^.
Moon. No A.B. seen to 9|''.*

Moon. No A.B. seen to lO''.

obs. impos. to lO*", and d's all night. Did not myself observe.
Moon. No A.B. seen to 9^
Moon. No A.B. seen to 9^'\ [imperfect.

Som't hazy and cl'y. Moon. No A.B. seen to 9^'', but obs. nec'y

Clear. Moon after 9^^ 25°^.*
"

(383)
Mostly clear, though hazy about horizon. No A.B. to 10^.

Cloudless, but hazy towards horizon. No A.B. to 10^.

Ov't and rainy. Obs. impos. to 10^'\ and doubtless all night.

Ov't. Obs. impos. to lO-^*^, and probably all night.

Ov't and snowinir. Obs. impos. to lO*", and doubtless all night.

Mostly clear to about 10''

Ov't.

Ov't.

Ov't.

Ov't.

Clear

Clear

Clear

Ov't;

Clear

Clear

mipos.

Partly clouded to about 9'' ; after that clear.*

Clear. A.B., slight to 9*^.*

Clear after ^
;
previously more or less cloudy.*

Clear. No A.B. to 9i\
Clear. No A.B. to 9i\
Hazy, and after 9"^ nearly ov't. No A.B. to 9|-''.

Clear, chiefly. No A.B. to 10*". Within doors most of evening,

Ov't. Snow squalls. Obs. impos. to 9^^*^, and d's much later.

Clear. No A.B. to 9^
Clear. No A.B. to lO'^.

Clear. Moon. No A.B. seen to 9^^^.

Clear. Moon. No A.B. seen to 10'^

384)

385)

(

March 10th.—Not seen to about lOh, when there was a general light along the N., about
40° amplitude, and 5° altitude. I saw no streamers, but did not watch many minutes.
March 11th.—No, A.B. to lOh, yet about lOh somewhat suspected.

March 2.5th.—Brilliant display of A.B. at New York at 41i a.m. of 25th, according to N. Y.

Spectator of 28th inst.

March 31st.—A.B. not very conspicuous. Amplitude 40° or 50°, altitude 5° to 8°. I saw no
streamers, while looking ten minutes about 9h.

April 6th.—A.B. beginning at dusk. Amplitude of light 100° to 110°, altitude 20° to 30°,

much diffuse light, somewhat reddened. I saw not many streamers. The display was how-
ever considerable.

April 7th.—A general light 30° amplitude, more or less. I saw no streamers. Altitude 5°

or 7°.

April 8th.—No A.B. to lOh, or possibly a very faint light about lOh.
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June 1

2

^ 4

5

M'y cl'r. Moon, No A.B. seen to lO*". Dicl not myself observe.

Clear. Moon. No A.B. seen to 10".

Mostly ov't. Obs. impos. to 9".

Clear. Moon. No A.B. seen to 9". A cloud on N. lior., 5° high.

Ov't and misty. Obs. impos. to 11", and doubtless all night.

Clear. jMoon. No A.B. seen to 10^".

Clear. Moon. No A.B. seen to 9".

Ov't. ]\[oon. Obs. impos. to 10", and doiabtless all night.

Ov't. Obs. impos. to 9", and doubtless all night.

Ov't. Obs. impos. to 9^", and probably all night.

Ov't; rain after 8". Obs. impos. to 10", and doubtless all night.

Clear. No A.B. to 10^".

Clear. No A.B. to 9^".

Clear. No A.B. to 10".

Clear. No A.B. to 10".

Half clear. No A.B. to 9".

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 9", and doubtless all night. Abundant rain.

Half clear ; many clouds about the N. No A.B. to 9|".

Nearly clear.* (386)

Ov't. Obs. impos. to 10", and doubtless all night.

Clear. No A.B. to 10". [after 10": saw no A.B.
Cl'r to 8|" : no A.B. [F. B.] E.C.H. at N. York : cl'y early ; m'y cl'r

Clear. No A.B. seen to 94^". Did not personally observe.

Clear. A.B. from dusk to"9^" at least.* (387)
Mostly ov't. Obs. nearly or quite impos. to 9|-".

Ov't. Obs. impos. to 9^" at least.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Moon. Obs. impos. to 10^".

No obs. here. [F. B.] E.C.H. at N. Y. : clear : no A.B. seen to 10".

Clear. Moon. No A.B. seen to 10".

Clear. Moon. No A.B. seen to 9f".
Clear, Moon. No A.B. seen at 9^".

Clear. No A.B. to 9^". [sonally.

Ov't and r'y : obs. impos. to 10", and d's all n't : did not observe per-

Ov't; rainy. Obs. impos. to 11", and doubtless all night.

Much clouded. Moon. Obs. nearly impos. to 10". No A,B. seen.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10", and probably all night.

Partly clear to 94-", after that nearly clear. Moon.*
Ov't ; thunder shower bet'n 8" and 9" : obs. impos. to 9-^", p, all n't.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10", and doubtless all night.

Ov't. Obs. impos. to 10", and pi'obably all night.

Clear. No A.B. to 10".

Mostly clear. N. partly obscured by clouds.*

Mostly ov't. Obs. nearly impos. to 10". No A.B. seen.

Clear. No A.B. to 10".

Clear. No A.B. to lOi".

May 7th.—A.B. from dusk onward. Amplitude 80°, more or less, altitude of arch 6° to 10°

;

occasional faint streamers 10° to 12° high ; arch not distinct, but rather bright. Watched to
9h .50in only.

May 13th.—An imperfect arch of light just above the N. horizon, 3® or 4'> elevated at center
;

amplitude 60°, more or less. I saw no streamers.
May 27th.—No A.B. seen to lOh, yet somewhat suspected.
June 2d.—No A.B. to 9h oOm, but slightly suspected about that time.

15
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HerricTi's Auroral Register,

Clear in general, but hazy around horizon. Xo A.B, to lO''.

Clear in general, but very hazy around horizon. No A.B, to 10*'.

Ov't. Obs, inipos. to 10'^, and probably all night.

Ov't. Obs. inipos. to lO"", and doubtless all night,

M'y ov't : ohs. n'y impos. to lO^*" : no A.B. cert, seen ; some slight

Clear. No A.B. to 10''. [suspicions.

Clear, No A.B. to lO''.

Clear. No A.B. to 10'>.

Mostly clouded. Moon
Partly cloudy. Moon,
Clear ~

'

Clear

Ov't,

No A.B. seen to lO'', but obs. n'y impos.

At ll*" no A.B, seen.

Moon. No A,B, seen to 10'\

Moon, No A.B. seen to lO''.

Obs. impos. to 10'\ and probably all night.

Clear. Moon, " No A.B. seen to lO''.

Ov't ; rain. Obs. impos.
Clear. Moon. No A.B. seen to 10|^
Ov't. Obs. impos. to lO"*, and doubtless all night,

Ov't. Obs. impos. to 10'\ and probably all night.

Ov't, thinly. Moon. Obs. impos. to 10'^, and probably all night.

Clear, chiefly. Moon. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 10'^.

Clear. Moon. No A.B. seen to 10'^.

Ov't. Obs. impos. to 10'^, and doubtless all night.

Nearly clear. N. somewhat clouded. No A.B. to 10'^,

Cl'r, except that the N, is partly obsc. by cl'ds. No A.B. to 9'' 50".

Clear. No A.B. to lO"", but slightly suspected about 10*".

Ov't. Obs. impos. to 10'\ and doubtless all night.

Ov't. Obs. impos. to lO'', and doubtless all night.

Ov't. Obs. impos. to lO'', and probably all night.

Ov't. Lightning d'g ev'g in N. Obs. impos. to 9f'', and d's later.

Clear. No A.B!^ at 10^\ Within doors from 9'' to 10|''.*

Nearly clear to lO"", but then clouding up, so as to prevent obs.

No A.B. to 10",

No A.B. to lO'',

No A,B, to 10i\
(3881

No A.B. to 10^* (389)

Ov't early ; clearing towards 10''
: no A.B. to 10'', but N. som't obsc^

Ov't at lO**. Scud from south. Obs. impos.

Ov't; rainy. Obs. impos. to 10'', and prob. all night. [impos^
Mostly clouded with sea-scud : moon: no A.B. seen to 10''

: obs. n']

Ov't. Obs. impos. to lO'', and probably all night.

Ov't. Obs. impos. to 10'', and doubtless all night.

P'y ov't : obs. impos. to 10''. [N'y cl'r, low cloud in N., no A.B. at

Clear. Moon, No A.B. seen to 10". [10" : moon. (F.B.)J
Clear. Moon. No A.B. seen to 10".

Nearly ov't; clouds broken. Moon, Obs. impos. to 10''.

Nearly clear. Moon, No A.B, seen to 10",

Clear, Moon, No A,B. seen to 9" 50"'. [Nor to 11'', (F. B.)]

Ov't. Obs. impos. to 9f", and doubtless later.

Mostly ov't. Obs. impos. to 10".

Clear.

Clear.

Clear.

Clear.*

Clear.

July 6th.—A.B. strongly suspected at 9h 45m. [F. B.]

July 11th.—Fine display of A.B., beginning as early at least as Sh SSm.
July 13th.—A.B. about 12li ; faint, some streamers. [F. B.]
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Clear

Clear

Ov't.

Ov't:

Ov't to 10|^'\ and probably all nioht. Obs. impos.

Mostly ov't to 10''. Umvell and did not observe personally.

Mostly clear, but some clouds about the N. No A.B. to 10^'^.

Muchcl'ded until about 10'^, Avhcn nearly cl'r. No A.B. seen to lO''.

Ov't in N. ; obs. n'y inipos. to lO'^ ; cl'r in S.E. and zenith 9^'^ to lO'^.

Cl'r to 10'^, when sky n'y tilled with thin broken cl'ds : no A.B. to 10''.

Nearly clear. No A.B. to lO^''.

Ov't. Obs. impos. to 10'' at least.

Clouded below alt. of 30°. Clear above. No A.B. seen to 9^''.

Clear for the most part, but some clouds in N. No A.B. to 10'^.

Ov't. Thunder shower 8'' to 9^'', Obs. impos. to 10'' at least.

Much clouded. About 10'' N. nearly clear. No A.B. then.

Verv hazy. Obs. nearly impos. to 10"^. Ov't at daylight of 9th.

Mostly clear. A.B.* (390)

Clear. Probably a faint A.B. about 9^ Retired at 9i^* (391)

Moon. No A.B. to 9".

but somewhat hazy about horizon. Moon.*
Obs. impos. to 10'' at least.

clouds broken. Moon. Obs. impos.

Ov't until about 10'', when N. p'y cl'r: moon : no A.B. seen to 10\
Mostly ov't. Moon. No A.B. seen to 10'', but obs. nec'y imperf.

Clear. Moon.*
Clear to 9^'', when the N. was ov't. Moon. No A.B. seen to 9|''.*

M'y ov't. Moon. Obs. n'y or quite impos. to QV^, and p. all night.

Ov't and rainy. Obs. impos. to \0¥\ and doubtless later.

Clear. Moon. No A.B. seen to 9|". [Nor to 11'', (F. B.)]

Mostly cl'r, but some cl'ds low in N. : moon : no A.B. seen to lOf^.

N. mostly ov't. Moon. Obs. nearly or quite impos. to 11''.

N. ov't, and before 10'' the whole sky ov't : obs. imjios. all night d's.

Clear. No A.B. seen to 9''.

Clear. No AB. seen to 10^".

Clear. No AB. to 9".

Clear. No A.B. to 9^".

Clear. No A.B. to 9^''.

Mostly clear. No A.B.
Clear. No A.B. to 10".

Ov't. Obs. impos. to 9'', and probably all night.

Ov't and rainy. Obs. inipos. to 9'', and doubtless all night.

Clear. A.B., no streamers seen, low on hor., chiefly E. of N. (392)

Clear. A.B., difiuse light, some streamers. (393)

Ov't. Obs. impos. to 10'', and prob. all night. [p. all night.

M'y ov't after S*" : no A.B. seen to 9", but obs. after 8'' n'y impos., and
Ov't and rainy. Obs. impos. to 9'', and doubtless all night.

Clear. No A.B. to 8''. [A.B. strongly suspected at 10^". (F. B.)]

Ov't. Obs. impos. to 10'', and doubtless later.

Mostly ov't to about 9'', then partially clearing.* (394)

Aug. 9th.—First seen about 8h 45ra, then a fiiint light along N. horizon, visible most of the
night. About Ih a.m. of 10th, arch 2° or 3° high, amplitude 70°, more or less; many stream-

ers 20° to 30° high ; streamers again between 2h and 31i.

Aug. 10th.—Streamers. [Mr. Mason C. Weld.]
Aug. 12th.—No A.B. to lOh, yet slightly suspected.
Aus. 17th.—No A.B. seen to lOh, but I scarcely made any observation. [A.B. suspected.

<F. b:)]

Aug. 18th.—A.B. suspected at lOh 15m. [F. B.]

Sept. 10th.—An A.B. was seen at %, many streamers, not very bright, through amplitude of
60° or more, chiefly W. of N., reaching up 10° or 15°, cloud on horizon concealing much. At
9h 15m, more cloudy and little to be seen.

[A.B. slightly suspected at 10^''. (F.B.)]

to 9'^
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Clear

Clear.

Clear.

Clear.

Clear.

Moon.
Moon.
Moon.
Moon.
Moon.

impos. to 10*^.

moon : no A.B. seen to 10|''.

Slightly suspected about S''

HerricTi's Aiiroral Megiste^.

Clear, Moon begins to interfere. No A.B. to 9^'^.

E. C. H. at Lyme. Clear. Moon. No A.B. to 9\
No A.B. seen to lO*'.

No A.B, to 10\ [F.B,] Did not watch personally,

No A.B. seen to 9*^.*

No A.B. seen to lO'^.

No A.B. seen to 9^*^.

E. C. H. at New York City. Ov't. Obs
E. C. H. at N. Y. City. At 1 0^'> clear

;

Clear. Moon. No A.B. seen to 9^*^.

Clear. Moon. No A.B. seen to lO*^.

Clear, Moon. No A.B. seen to 9''-

Clear, Moon. No A.B. seen to g^*^,

Ov't, Obs. impos, to ID*' at least,

Ov't. Obs. impos, to lO'^ at least, and doubtless all night,

Ov't, Obs, impos, to Q'^, and doiibtless all night. [later,

Ov't ; thunder shower 8'' to Q^^ and later : obs, impos. to 9|-^, and d's

Ov't to 8^'' : aft, cl'ds ab't N, : no A.B, seen to 9|'', but obs, imperf
Clear : no A.B, seen to lO"* : within most of ev'g : obs, not thorough.

Clear, except N, partly clouded,* (395)

Very clear. A,B,* (396)

Very cl'r, A,B,, streamers 20° to 30° high, seen to ab't 10'^, (397)

Clear, Slight suspicions of A,B, during the ev'g; unc. at 9^*^.

Clear, No A,B. Unwell, and did not watch personally.

M'y ov't to about 9^^, and obs. impos. At 9f'' clear, and no A.B.
Clear, No A,B, to 9^".

Clear, No A,B, to 10'',

Mostly ov't in N. No A,B, seen to 9''

Cloudy and hazy, but N, clear in part.

Cl'ss but hazy. Moon begins to interfere. No A,B, seen to 10^

Ov't, Obs, impos, to 9*^, and probably all night,

Ov't, Obs, nearly or quite impos, to 9'' at least.

Mostly ov't. Moon, Obs, nearly or quite impos, to ^^.

Mostly clear. Moon. No A.B, seen to 9''.

Clear. Moon. No A.B. seen to 10*^.

Clear, Moon, No A,B. seen to 9'',

Ov't, Moon. Obs, impos, to lO*", and doubtless all night,

Ov't and rainy, Obs, impos, to 10^'', and doubtless all night.

Cloudy early in ev'g. At 9*^ (at least) clear : moon : no A,B, to 9|-^.

Ov't and rainy. Obs. impos, to 9'', and probably all night.

Clear, Moon, No A.B, to 10|'\

Cloudless, but hazy. Moon, No A.B, seen to 10'',

Mostly ov't. Moon, Obs, impos. to 10^',

Ov't and rainy, Obs, impos, to 10''. and doubtless all nisht,

Ov't

;

and obs, neai'ly impos.

No A,B. to lOi"

rainy,

some rain. Obs, impos, to 10'', and probably all night.

Ov't ; rainy. Obs, impos, to %^^, and doubtless all night.

Clear, No A,B, at 7^ Within doors from 7" to 9",* (398)

Cleat. No A.B. to 10i\

Sept. 15th.—A.B. at Newport at midnight ; red light. [Professor James Hadley.]

Sept. 30th.—A.B. slight, not suspected until about 9h. A low diffuse light, amplitude 30° or

more. At lOh brighter, sky cloudier. I saw no streamers.

Oct. 1st.—First seen at 9h, probably visible earlier; a general light. (Streamers between
7h .and 8h.)

Oct. 27th.—About 9h a slight A.B., merely a faint dififuse light extending 2° or 3° upward
from horizon.
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Clear, A very slight auroral illumination al)out 7''.* (399)

M'y cl'r to 7", no AJx : Avithin 7'' to 9f '' ; much cl'ded 9f^ to 11'' ; obs.

Clear. No A.B. to 10'\ [n'yinipos. : noA.B. seen.

E. C. H. at Hartford. Ov't. Obs. impos. to 10'' at least.

Partly clear. No A.B. to 7".

Ov't. Obs. impos. to 8'', and doubtless all nio-ht.

Nearly clear, growing hazy. No A.B. to 10^^''.

Ov't. Obs. impos. to 10'', and doubtless all night. [seen.

P'y cl'r 6'' to 7'' ; soon after 7'' ov't, and thus to 10^'' at least : no A.B.
Clear. No A.B. to 9\
Ov't and rainy. Obs. impos. to 9'', and probably all night.

Clear. Moon. No A.B. seen to 9|''. [no A.B.
Clear. Moon. No A.B. seen to 9''. At 5" a.m. of 11th very cl'r, and
M'y ov't to 7''

: moon : obs. impos. : Avithin 7'' to 9''
: at 9'' ov't, and

Ov't.

Clear

Clear

Ov't.

[obs. impos. to 10'', p. all n't.Obs. imi^os. to 10'' at least.

Moon. No A.B. seen to 9''.

Moon. No A.B. seen to 9''.

Obs. iiupos. to 9f'', and doubtless all night.

Ov't and rainy. Obs. impos. to 9'', and d's all night. [obs.

M'y ov't: moon: within 7'' to 8''
: before, and after to 9'', too cl'y for

Mostly ov't. Moon. Obs. impos. to 10'', and probably later.

Much clouded. Moon. Obs. im])os. to 9''.

Ov't. Obs. impos. to 9'', and probably all night.

Clear. Moon. No A.B. seen to 9|''.

Clear. Moon after about 8". No A.B. to 9".

Mostly ov't. Obs. nearly or quite impos. to 9''.

Clear. Within from 7" to 9''. No A.B. to 91". [impos. to lO*".

Cl'r to 7'', no A.B. : m'y Avithin 7'' to 9''
: aft. 9'' m'y ov't, and obs. n'y

OA''t. Obs. impos. to 10'', and probably all night.

Partly clear. Did not Avatch personally.

Ov't; drizzling rain. Obs. impos. to 1 Of'', and doubtless all night,

Ov't and rainy. Obs. impos. to 11'', and doubtless all night.

Clear. No A.B. to 9".

Nearly clear. No A.B. to 71".

Ov't. Obs. impos. to 10'', and probably all night.

Ov't and rainy. Obs. impos. to 10:|-'', and doubtless all night.

Obs. impos. to 10'', and doubtless all night.

Obs. impos. to 9'', and doubtless all night.

Obs. impos. to 10'', and doubtless all night.

Cleared up about 10''.

Within fron 7'' to 10".

Ov't and rainy.

Ov't and rainy.

Ov't and rainy.

Ov't.
" "

Clear

Obs. impos. to 9"

No A.B. to 10".

Ov't. Obs. impos. to 9" at least.

Cloudy early ; after 8" mostly clear. Moon. No A.B. seen to 9|-^

Ov't. Obs. impos. to 9f" at least.

Cloudy. Obs. impos. to 9^" at least.

Clear. Moon. No A.B. seen to 9^".

Partly clear. Moon. No A.B. seen to 9".

Clear: moon: no A.B. seen to 9^" : Avithin 7" to 9" : ov't at 4" a.m.

Ov't and rainy. Obs. impos. to 10", and doubtless all night.

Clear. Moon. No A.B. seen to 9".

Clear. Moon. No A.B. seen to 9".

Ov't. Obs. impos. to 10", and doubtless all night.

Clear. Moon. No A.B. to 9i".

Oct. 29th.—Looking several times after, I saw no trace of it to lOh,
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Feb. 1
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4

5

6

7

SerricTc's Auroral Megister.

Ov't. Obs. imiDos. to 9^''. About 9^"^ clouds slightly broken.
Ov't and raining. Obs, impos. to 9^'', and doubtless all night,

Ov't. Obs. impos. to 9^'', at which time sky clearing up.

Clear. No A.B. to ^^.********
Very clear. No A.B. to 9^. Within doors most of evening.

Ov't ; snow and sleet. Obs. impos. to 9*^, and doubtless all night.

Ov't. Obs. impos. to 9^. At 6'^ a.m. of 30th clear, and no A.B.
Clear. No A.B. to 9'\ but at times slightly suspected.

Ov't, but toward midnight a few stars oc'y vis. : obs. impos. to 12^.

Sky very clear. No A.B. visible to 9''.

E. C. H. bet'n Bridgeport and N. Y. : cl'r : no A.B. to ^^, or at 11^.

Ov't. Obs. impos. to 10'\ and doubtless all night.

Very clear. No A.B. to 9|-'', yet slightly suspected about 9^''.

Ov't. Obs. impos. to 9'', and p. all night. [10^' at least : no A.B.
Cl'r early in ev'g to ab't 8'', when growing hazy, and by 9*^ ov't ; so to

Ov't to about 8*', after which time clear. Moon. No A.B. to 9:^^^.

Gradually cl'ding over, and by S^"^ wh'y ov't : obs. impos. to 9+'\ d's

Ov't and rainy. Obs. impos. to 10'', and d's all night, [all night.

Ov't. Obs. impos. to 9'' at least.

Nearly clear to 7|''. Moon.* [most of ev'g.

N'ycl'r; some cl'ds low in N : moon: no A.B. at C^^'^ or 8^"^ : within

Ov't. Moon. Obs. impos. to 9^ at least.

Hazy. Moon, Obs. impos. to 9*^ at least.

Thinly ov't. Moon. Obs. impos. to 9^'\ and probably all night.

Very hazy. Moon. Obs. impos. to W'', and doubtless all night.

Ov't, clouds more or less broken. Moon. Obs. impos. to 9-'.

Mostly clear. Moon. No A.B. to 9". [all night.

At 61^'^ cl'r, and no A.B. : within from Qh^ to 9''
: at 9" ov't, and so d's

Nearly clear, but hazy to a considerable altitude. No A.B. to 9'^.

Clear. No A.B. to 9^^* (400)

Ov't. Obs. impos. to lO^'' at least.

Clear. '
'

Clear.

Clear.

Clear.

Clear.

(401)

to 10^, and doubtless all night.

Slight A.B. about 7*^.

No A.B. to 9i\
No A.B. to 9''.

No A.B. to 8i\
No A.B. to 8f".*

Ov't and rainy. Obs. impos.

Clear. No A.B. to 9^
Very clear. No A.B. to 9^^.

Very clear. No A.B. to Q"^.

Ov't. Obs. impos. to 9^^, and probably all night.

No A.B. to 9^
No A.B. to 9'\ but some suspicions of a faint light about 9'*.

Obs. impos. to 9'^ at least.

Obs. impos. to lO*", and doubtless all night.

Moon. No A.B. seen to lO'', yet slightly suspected.

Obs. impos. to lO.''

Clear

Clear

Ov't.

Ov't.

Clear

Ov't.

Jan. 11th.—Some slight suspicions of A.B. After 7h 30ra too cloudy for observation to 9h at

least.

Jan. 21st.—A single auroral streamer seen about 6h 30m by Mr. Lyman Baird. It extended

upward about 20°.

Jan. 23d.—Merely a low bank about 15° amplitude, for a short time. Saw no other auroral

appearances during the evening to 9h 30m, but did not watch closely.

Jan. 27th,—Although occasionally I slightly suspected a very faint light.
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1851.
Feb. 8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Oct.

10

11

12

13

Ov't. Obs, impos. to 9''.

Ov't and misty. Obs. impos. to 9^\

Ov't, misty and rainy. Obs, impos. to 9^*^, and d's all night.

Clear. Moon. No A.B. seen to 10".

Clear. Moon. No A.B. seen to 9.

Ov't. Obs. impos. to 9^''.

Ov't and rainy. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 9^'\ and probably all night.

N'y cPr : moon : no A.B. seen to 9'\ but cl'ds interf. to some extent.

Clear. No A.B. to 9".

Clear. A.B. all the evening.f (402)
Clear : about 9'^ susp. a faint auroral light, otherwise no A.B. to lO''.

Ov't and raining. Obs. impos. to 10'^, and doubtless all night.

Ov't and raining. Obs. impos. to 9*^, and doubtless all night.

Clear at high altitudes. Foggy. No A.B. seen to 9'\

Clear. No A.B. about 9'\ Within doors at earlier hours.

Ov't. Obs, impos. to 9'' at least.

Clear. No A.B. to ^^.\
Much clouded in the N. No A.B. seen to lO"", but obs. nec'y unc.f********
Clear: moon : no A.B. seen 6^'' to T**, or at 9''

: within 7*^ to 9''.

Clear. Moon. A.B. as early as 9'\ and probably earlier.* (408)

Ov't. Obs. impos. to 10'\ and probably all night.

Clear. Moon. No A.B. to Sf".

Ov't at S*", and obs. impos.

Clear, or nearly so. Moon. No A.B. to 9^".

Clear. Moon. No A.B. seen to 9*^.

Clear, but somewhat hazy. Moon. No A.B. seen to 9*".

Clear. Moon. No A.B. seen to g^**.

Clear. Moon. No A.B. seen to 9^''.

Ov't to 9^* at least, and obs. impos.

Ov't and rainy. Obs. impos. to 8^'\ and doubtless all night.

Nearly clear. Moon. No A.B. seen to 9^^.

Oct. 2d.—A low indistinct arch, and about lOh some streamers.

+ Near tlie close of February, 1851, Mr. Herrick was attacked by a fit of sickness so severe
that it was not supposed that he could survive it. From this sickness he recovered very slowly.
In Aujrust he was able to give partial attention to business, but his Journal was not resumed
till October. The followinu: record was left by Mr. Herrick upon a loose sheet. It is inferred
that at least a portion of these observations could not have been made by him.

1851
Feb. 18 Clear. Moon. Fine auroral arch at 7h, 3° or 4P high ; continued to 9h 4.5m. Alti-

tude 23°, and amplitude 120= to 130°. Sometimes there was more than one arch.
At lOh 30m or lOh 45m the northern sky was filled with red streamers and white

;

so to Uh at least. Two-thirds of the sky was filled with auroral matter and
streamers ; could occasionally see an imperfect corona. Soon after lib it sub-
sided almost entirely. Did not look after this.

25 Clear. No A.B. to lOh 30m. A slight suspicion however.
28 Ov't to 9h, and probably later.

March 7 Ov't and snowing at 8h
;
probably ov't during night.

12 Thinly ov't to lOh. No A.B. seen.
22 Clear. A general light low down about Sh 45m. (403)
28 Cl'r: A.B. ; first noticed streamers at 9h 30m: no arch, not much light at 11 hSOm. (404)
29 Clear. A.B., ill-defined arch 1° to 1° 30' high ; only a few streamers at 9h. (405)
31 Clear. No A.B. at IQh 30ra.

April 28 Ov't to lOh.

May 1 Broken clouds about 8h. Mr. E. W. Blake saw A.B. about lOh 30ra to lib ; saw no
streamers. (406)

7 Ov't to lOh.

June 5 A.B. Arch 40° to 50° high. (407)
7 1 Ov't. Obs. impos. to 9li SOm.
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(411)

Jlerrick^s Auroral Register.

E. C. H. at New York City. Clear. No A.B. seen to ^'^.

E. C. H. at Scranton, Pa. Clear. No A.B. to 9^.

E. C. H. at Scranton, Pa. Clear. No A.B. to 9i^\ [seen to 10^
E. C. H. on Erie R.R. from to N.Y. City until 9^^ : cl'r : no A.B.
Ov't and rainy. Obs. impos. to 9^^ at least.

M'y ov't : cl'ring off" about 9"^
: obs. n'y impos. to 9*^

: no A.B. seen.

Clear. A.B. alUlie evening from about 6^'\* (409)
M'y ov't, and N. entirely so. Obs. impos. to 9^*^, and d's all night.

Ov't to about 9 ; from 9'' to 10^ clear, and no A.B.
Clear. A.B., not seen till about 8|'\*

Nearly clear early in ev'g, and no A.B. to 8^. At 9^ N.
Ov't. Obs. impos. to 9^, and doubtless all night.

Ov't. Obs. impos. to 8**, and doubtless all night.

Clear. No A.B. to 9^.

Ov't. Obs. impos. to 9^^ at least.*

Ov't, with sea-scud and other thin clouds. Obs. impos.

Ov't and rainy. Obs. impos. to 9*^, and doubtless later.

Clear. No A.B. seen to 9f''. Moon. [advances.

Clear. Moon. No A.B. seen to 9^". Sky becoming hazy as ev'g

P'y cl'r : moon : within 6|-^ to 9^ : n'y ov't at 6^^, and 9^ to 9^'' : no
Ov't. Obs. impos. to 9^^ at least. [A.B. seen to 9|\
Ov't. Obs. impos. to 9:^'^ at least.

Ov't. Obs. impos. to 9^*^ at least.

E. C. H. at N.Y. : clear : moon : no A.B. seen at 7^^, or at 9|^ to 9f\

.

Ov't. Obs. impos. to 9^^, and probabl}^ all night.

Ov't. Obs. impos. to 8'', and doubtless all night.

Chiefly clear after about 7'\ Moon. No A.B. seen to 9^.

Clear. Moon. No A.B. seen to 9^^.

Ov't. Obs. impos. to 10^\ and probably all night.

Ov't, oc'l openings in N. : no A.B. seen to 10*^ ; aft. too cl'y for ob8.j

Ov't to 10*^ at least. Obs. impos. Rain during night.

Ov't in N., but p'y cl'r in other quarters : obs. im^^os. to 10*^ at least.

Ov't to about 8'\ when the N. was nearly clear. No A.B. seen.

Clear. No A.B. to 10'\

Ov't. Obs. impos. to 10''.

Clear. No A.B. to 10^
Cl'r ab't 6'\ and no A.B. : before 7^^ ov't, and so to 11'', and d's all n't. I

N'y cl'r ab't 6'', and no A.B. : entirely ov't 6^'' to 10'', when the cl'da

Mostly clear. No A.B. to 10''. [were breaking away.
|

Ov't. Obs. impos. to 9*^ at least.

Clear. No A.B. to 10'\

Ov't and snowing. Obs. impos. to 10'', and doubtless all night.

Clear. No A.B. to 10''.

Partly clear. No A.B. seen to 10''.

Mostly clear. Moon. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 10''.

Mostly clear. Moon. No A.B. seen to 10''. Within from 7'' to 9\\

I

Oct. 20th.—Amplitude 100°, more or less. Sundry streamers at about 7h 30m, some 20° to]
30° high ; reddish in N.N.W., toward the horizon white light, bright. On the whole a fine dis-

play on a small scale.

Oct. 23d.—In general a low twilight illumination with few streamers. [Reported to me by|
Professor D. Olmsted. I did not see it.]

Oct. 28th.—Later than this the sky was partly clear, and a display of the A.B. was seen, at in-|

tervals, until dawn. Numerous streamers and undulations ; no corona seen.
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1851.
Clear. Moon. No A.B. seen to 10''.

Mostly clear. Moon. No A.B. seen to D"".

Clear. Moon. No A.B. seen to lO*".

Ov't. Obs. inipos. to 10'', and probably all night.

Mostly clear; some clouds in N. i\Ioon. No A.B. seen to 10''.

Cloudless, but hazy. IMoon. No A.B. seen to 9''.

Ov't and raining. Obs. inipos. to 10'', and doubtless all night.

Mostly clear. Moon. No A.B. seen to 10''.

Clear. Moon. No A.B. seen to 9^''.

Mostly ov't. Moon. Obs. inipos. to 10''.

Clear. Moon after —. No A.B. seen to 9^''.

Ov't. Obs. inipos. to 10'' at least.

Clear after about V. No A.B. to 10''.

Mostly ov't. Obs. ini])os. to 9'', and probably all night.

Ov't and snowing. Obs. impos. to 10'', and probably much later.

Clear. No A.B.^to 9i".
Clear. No A.B. to 9i\
Clear. No A.B. to 10\
Clear. No A.B. to 10''.********
Ov't. Obs. impos. to 10'', and doubtless all night.

Mostly clear. No A.B. to 9|''.

Ov't. Snow early in evening. Obs. inipos. to 10'', and prob. later.

Ov't and snowing. Obs. inipos. to 10'' at least.

Clear. No A.B.^to 9^".

Ov't. Moon. Obs. impos. to 9^''.

Ov't. Obs. impos. to 10'', and doubtless all night.

Mostly clear. Moon. No A.B. seen to 10''.

Mostly ov't. Moon.
Ov't and rainino-. Obs. impos. to 10'' at least.impos.

Clear.

Clear.

Ov't.

Ov't.

Ov't.

Moon. No A.B. seen to 10''.

Moon. No A.B. seen to 10''.

Obs. impos. to 10'', and doubtless all night.

Obs. impos. to 9'', and doubtless all night.

Obs, impos. to 10'', and probably all night.

Ov't and snowing. Obs, impos, to 10'', and doubtless all night.

Clear, Moon, No A,B, seen to 91".

Partly clear. Moon. No A,B, seen to 10''. Obs, imj^erfect.

Ov't, Moon, Obs, impos, to 10''.

Ov't, Obs, inipos, to 10''.

Ov't, Obs. impos. to 10''.

Mostly clear. To A.B. to 10''.

Ov't for an hour or so ; clear after about 8'', and no A.B. seen to 10''.

Ov't m'y to ab't 9''
: at 9^'' to 10'' m'y cl'r : susp. some auroral light.

Cloudy early part of evening. Obs. impos. (?)

Mostly clear after about 8", No A.B, to 91".

Mostly clear to about 8'', after that becoming cloudy.

Ov't and snowing. Obs. impos. to 9^'', and doubtless all night.

Clear. A.B. all night.*
"

(412)
Clear to about 9'', after Avhich becoming cl'y. No A.B. seen to 9''.

Jan. 19th.—Mostly only an illumination along N. horizon, through amplitude of 100° to 120",
5° and more high. AI)out Hi a.m. of 20th, a great display of streamers and red lights ; more
than half the sky filled with them, and southerly and southwesterly beyoud the coronal point.
At oh 30m A.M. only low white light iu N.

IG
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HerricJc's Auroral Register.

Mostly clear. No A.B. to lO''.

Cl'r : faint illumination, supposed to be auroral, but doubtful, to 9^''.

Clear. No A.B. to 9*^.

Clear. No A.B. to 10^.

Clear. No A.B. to ^^\
Clear. Moon. No A.B. seen to 10*^.

Clear until about S^''. Moon. No A.B. seen.

Ov't. Obs. impos. to 9|^'', and probably all night.

M'y cl'r to about 9''
: moon : no A.B. seen : becoming cl'y about 9"^.

Ov't. Obs. impos. to 10'', and probably all night.

Ov't ; sleet falling sparingly. Obs. impos. to 9^*^, and d's all night.

Clearing up. Moon. No A.B. seen to 9*^, but obs. imperfect.

Clear. Moon. No A.B. seen to 9"^.

Clear. Moon. No A.B. seen to 9|'\

Clear. Moon. No A.B. seen to 9''.

Clear. Moon. No A.B. seen to 9|^^.

Ov't. Obs. impos. to lO*", and probably later.

Clear. Moon. No A.B, at about 8'\

Clear. No A.B.
Clear. No A.B. to lO'^.

Ov't. Obs, impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 9'', and probably later.

Partly clouded. No A.B. seen to 10'',

Clear. No A.B. to 9''.

Ov't. Obs. impos. to 10'', and doubtless all night.

Clear. Faint auroral dawn.*
Cleai", no A.B. seen to about 8'', when it was becoming cl'y.*

Clear. A.B. all the evening.*
Clear. A.B. all the evening, and probably all night.*
Clear. Slight A.B.*
Ov't. Obs. impos. to 10'' at least.

P'y cl'r to ab't 74^'', after ov't : no A.B. seen to 7^'', after obs. impos.
Ov't. Obs. impos. to 10'', and prob. most of night. [seen to 9'^J

P'y cl'r, but N. more or less obsc. : moon begins to interf : no A.B.,|

Clear, Moon, No A,B. seen to 10''.

Clear, Moon. No A.B. seen to 9|''.

Ov't to 10'', and obs. impos.
Ov't ; snow and rain. Obs. impos. to 9'', and all night.

Mostly clear: moon : N. embarrassed by cl'ds : no A.B. seen to 9*".]

Ov't. Obs. impos. to 10'', and doubtless all night.

Clear. Moon. No A.B. seen to 9^'',

Clear. Moon. No A.B. seen to 10''.

Ov't. Obs. impos. to 10'', and p. all night. [opportunity for obs. I

Embarrassed by flying cl'ds : moon : no A.B. seen to 9'' ; but little!

Ov't. Obs. impos. to 9^'' at least. Cleared ofi" during night.

Clear. Moon. A.B. all the evening.* "
(418)]

Ov't.' Obs. impos. to 9''.

413)

(414)

(415)1

Feb. 16th.-

soon fadiiij;.

Feb. 17tli.-

extent
Feb. 18th.

Feb. 19th
remarkable,
Feb. 20th
March 7th

-About 7h 30m Mr. F. Bradley saw an auroral cloud in Ursa Major, narrow, andl

-About 4h A.M. of 18th, a disi^lay of the A.B. visible, of considerable splendor audi

—Not a great display ; much general light and occasional streamers.
—A splendid display, and not often surpassed. About 7h, lOh 30m, and Ih, most|
the heavens two-thirds full of pulsating auroral sheets and patches ; some red light.

—A faint and limited illumination, with occasional streamers.
A clear but limited illumination reaching up 3° to 5°. I saw no streamers.
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Clear. Suspected faint auroral light to 10'".* {^^^)
Clear. No A.B. to 10\
Clear. No A.B. to 10".

Ov't, but beginning to clear off ab't 9''
: obs. n'y or quite impos. to G"*.

Mostly ov't^^to 9'' at least.

Ov't and rainy. Obs. impos. to Q^ at least.

Clear. No A.B. to 9".

Clear. No A.B. to 10'\

Ov't and snowing. Obs. impos. to lO*", and doubtless all night.

Ov't. Obs. impos. to lO"" at least.

Mostly ov't. Obs. nearly or quite impos. to O^** at least.

Clear. No A.B. to 10''.

Ov't. Obs. impos. to 9'\ and probably all night.

Obs. impos. to 9i'', and doubtless all night.

Obs. impos. to 9''.

Obs. impos. to lO'', and probably all night,

jNloon. No A.B. seen to 9'',

Obs. impos. to 10'', and probably all night.

Obs. impos. to 9'', and probably much later.

Moon. No A.B. seen at 9''.

Ov't early part of evening. About 9^^ mostly clear, and no A.B.
Ov't to 11'', and probably all night.

Ov't and rainy. Obs. impos. to 10'', and doubtless later.

Clear. Moom No A.B. seen to G^''.

Ov't with flying clouds. No opportunity for obs. to 9''.

Much clouded. Moon. No good obs. to 9''.

Ov't to 9'', and doubtless all night.

Ov't and snowing. Obs. impos. to 10'', and probably all night.

Ov't. Obs. impos. to 9^-^

Ov't.

Ov't.

Ov't.

Clear.

Ov't.

Ov't.

Clear.

Clear
Ov't.

Ov't.

Clear

Ov't.

Ov't.

Obs. impos. to 9''.

Obs. impos. to 9% and pi'obably all night.

slight A.B. at 9''
: a light on hor. ; I saw no streamers. (420)

Obs. impos. to 10".

Obs. impos. to 10", and doubtless all night.

Ov't most of evening. About 10" clear, and no A.B.
Ov't and raining. Obs. impos. to 10", and doxibtless all night.

Ov't most of evening. About 10" clear, and no A.B.
Clear. No A.B. to 9:^", or but slightly suspected.

Clear. No A.B. to 9".

Ov't. Obs. impos. to ^", and doubtless all night.

Ov't and rainy. Obs. impos. to 10", and doubtless all night.

Ov't and rainy. Obs. impos. to 10", and doubtless all night.

Mostly ov't, and ol)s. imjws. to 9" at least. Mostly ov't about 12\
Mostly clear. A.B. all the evening; fine display at times. (421)

Ov't. Obs. impos. to 9", and doubtless later.

Clear. Moon. No AB. seen to 9|".

Obs. impos. to 9".

Obs. imj^os. to 9", and doubtless later.

Moon. No A.B. seen to 9".

Moon. No A.B. seen at 9".

Moon. No A.B. seen at 9''.

Obs. impos. to 9".

Ov't.

Ov't.

Clear.

Clear.

Clear.

Ov't.

March 9th.—Professor D. Olmsted states that there was a faint A.B., yet certain, about 8h.
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June

Ov't to 9'' at least.

Clear.

Clear.

Clear.

Clear.

Clear.

to 9J

(422)

Moon. No A.B. at 8f^.
Moon. No A.B, seen to 9^.

Moon. No A.B. seen to 8f^.
No A.B. to 9"^.

No A.B. to 9'',

Clear, but hazy about horizon. No A.B.
Cloudless, but hazy. No A.B. at 8f''.

Clear after about 8|'\ No A.B. to 9'\

Clear. Slight A.B.", hardly certain until about 9i^*
Nearly clear. No A.B. to 9^''.

Ov't. Obs. impos. to 9*^, and probably all night.

Mostly ov't. Obs. nearly impos. to lO*^. No A.B. seen.

Ov't. Obs. impos. to 9'\ and probably all night.

Ov't. Obs. impos. to 10*^, and doubtless all night.

Partly clear to about 9^, and no A.B. After that becoming cl'y.

Mostly ov't, and after about 9'' wholly so.*
"

(423)
Clear. A.B. all the evening.* j424)
Sky embarrassed by clouds early part of evening.* (425)
Mostly clear. A.B.* (426)

Partly clouded. Slight A.B. ; no streamers seen. (^^'7)

Mostly clear. No A.B. to 9^'\ but obs. necessarily imperfect.

Mostly ov't, and obs. nearly impos. N'> A,B. seen to 9''.

No A.B. seen or suspected.

Clear. Moon. No A.B. at 9''.

Ov't. Obs. impos. to 9:i^'', and probably all night.

Obs. impos. to 9'', and doubtless all night.

Obs. impos. to 9'*, and doubtless all night.

Oils, impos. to 9'\ and probably all night.

Moon. No A.B. seen to 9'\

Nearly clear. Moon. No A.B. seen to 9'\ but obs. imperfect.

M'yov't: moon: obs. n'y or quite impos. to 9^ [to 10'* as reported.]

E. C. H. at Lyme. Sky much clouded. No A.B. seen at 9^*.

E. C. H. at Lyme. Sky partly clouded, and obs. n'y impos. to 9^'".

Much cloudect. Obs. nearly impos. to 9^**.

Cl'r : slight A.B. ab't 9f''
; several streamers 10° or 15° high. (428)

Ov't at 9''
: obs. n'y impos. : A.B. strongly susp. by Mr. J. Edmands.

Mostly ov't. At 10^** nearly clear, and no A.B., as I am told.

Ov't. Obs. impos. to 9i'' at least.

Clear. No A.B. at lO*"."

Clear. No A.B., as reported to me.* (429)

Clear. A.B. all the evening.* (430)

Clear. No A.B. at 9f^
Clear. Did not observe personally. No A.B., fide Mr. J. Edmands.
Clear : no A.B. at 10|^'' to 1 1'', as reported to me : did not myself obs.

Ov't.

Ov't.

Ov't.

Clear.

I

May Mth.—Then only a faint low light. About —h a few streamers 10° to 20° high, seen by
others.
May ITtls.—A.B., as I concluded, about Sh 45m ; seen in clear spaces among clouds, almost be-

yond doubt.
May ISth.^Oeneral light, rather strong, but not extensive ; in amplitude 60°, more or less,

altitude 10*^, more or less. No streamers seen.

May 19th.—After IWi sky more clear. A.B. general bright illumination. No streamers seen.

I did not observe the A.B. myself
May 20th.—General light and some streamers about lOh.

June 10th.—Mr. F. Bradley saw slight A.B. about llh.

June 11th.—General light in the N. with some streamers, from an early hour to, say, about
9h. A serpentine belt from E. to W. from about 9h 30m to 9h 5Sm.
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June 15

16

17

18

19

20

21

22

23

24

25

26

27

28
29

30

July 1

2

3

4

5

6

7

8

9

14
15

16

17

18

21

22
23

24
25

26

27

Clear. A.B.* (431

Clear chielly about 10". A.B.* (432

Ov't and showery. 01)s. u'y or quite impos. to 10'\ and p. all night.*

Nearly clear. No A.B. to 10''.

[tome: I did not obs. personally.

Thunder shower 8'' to 9"
; cl'ring aft. Q^ : no A.B. to 10", as reported

M'y cl'r: no A.B. to 10". Obs. by othei's, as I retired too early.

Clear. No A.B. to 10". Obs. by others.

Mostly clear. Moon. No A.B. to 10". Obs. by others.

Mostly ov't. Obs. n'y or quite impos. to 10". Cl'red off in night.

Very clear : moon : no A.B. to 1 1", fide Mr. H. A. Newton : did not

Clear. Moon. No A.B. to 10". [obs. personally.

Mostly ov't. Moon. Obs. nearly impos. at 10".

Clear. Moon. No A.B. seen to 10", as reported by others.

Mostly clear. Moon. No A.B. seen to 10", as reported by others.

Mostly clear. Moon. No A.B. seen to 10", as reported by others.

Ov't, Obs. impos. to —", and probably all night.

Clear. Moon. No A.B. to 10", as reported.

Ov't, almost wholly at 9f", and obs. impos.

Mostly clear. No A.B., as reported, to 10".

Clear. No A.B., as reported, to 10".

Clear. A.B. about 10"
; a low general light.*

Mostly ov't, Obs. nearly impos. to 10".

Clear. No A.B. to 10".

Clear. A.B. about 10|^", and probably earlier.*

(433)

(434)

Ov't, Obs. impos. to 10", and probably most of the night.

Clear. No A.B. at 10".

Ov't. Obs. impos. to 10", and doubtless all night.

Mostly clear. Did not obs. pei-sonally. No A.B., as reported to me.
Cl'r: did not obs. personally : no A. B., as reported to me: at 2" a.m.****** [clear, and no A.B.
Clear. Moon.
Clear. Moon.
Clear. Moon.
Mostly clear.

No A.B. seen.

Clear. Moon.
Clear. Moon.

28
j

Clear. Moon.

29 1 Ov't. Obs. impos. to 10",

30 Ov't. Obs. impos. to 10".

31 Ov't. Obs. impos, to 10".

Moon. No A.B. seen.

No A.B. seen at H^\

and doubtless all ni^ht.

supposed.
1

j

Ov't at 9", and obs, impos. : at 2" a.m. of 2d cl'r : moon, and no A.B.
2 Considerably clouded. Moon. Obs. at 9" nearly impos.
3 Very clear. No A.B. to 9".

4|Ov't. Obs. impos. to 9", and doubtless all night. Rain.
5

6 Ov't. Obs. impos. at 10", and probably all night.

June 15th.—A general illumination, amplitude 100°, and altitude 25*, more or less ; few
streamers if tuiy.

June Ifitli.—General light, and sundry streamers reaching up 20°, more or less.

June 17th.—Suspicions of A.B. through crevices and thin spots in the clouds.
July 6th.—Professor D. Olmsted saw a few streamers.
July 9th.—An illumination on horizon, not extending upward more than 10° (fide Mr. J. Ed-

mands). Did not observe personally.
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Aug. \

10

11

12

13

14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

30
31

1

2

3

4

5

Herrtele's Aziroral Megister.

Sept.

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23
24
25
26

No A.B., as reported.

Almost entirely ov't during night.

Clear. No obs. by myself.

Clear. No A.B. to 9^.

P'y cl'r : no obs. by myself.

Ov't and rainy. Obs. impos. all night.

Cl'r: slight A.B., a simple dawn : at 3'^ a.m., same appearance. (435)
Clear. No A.B. to 10'', as reported. Did not observe personally.

Mostly clear. No A.B, to 9'', as reported.

Clear. No A.B. to 9'', or to lO*", as reported.

Clear, No A.B. to 9".

Ov't. Obs. nearly or quite impos. to 9*^, and probably all night.

Partly clear. No A.B. to 8^'', but obs. embarrassed by clouds.

Clear. No obs. by myself
Clear but hazy, especially about horizon. No obs. personally.

Ov't, Obs. impos. to ^^ at least.

Mostly ov't to 8'' at least.

Clear. Moon, No A.B. seen to S^^.

Mostly clear. Moon. No A.B, seen at 9^^,

Ov't to 8f'', and probably all night. Obs. impos,
Ov't, Obs, impos. to 8'^, and probably all night.

Ov't. Obs. impos, to 9'', and probably all night.

Thinly ov't. Moon, Obs, nearly or quite impos,
Ov't and rainy, Obs, impos. to 9'\ and doubtless all night,

Ov't, Obs, impos. to 9'\ and d's all night. Rain in the night.

Mostly clear to 8i\ and no A.B, At 9"^ ov't. Moon.
Clear, Moon. No A.B, seen to 9'\

Clear, Moon, No A,B. to 9".

Clear. No A.B, to 9*".

Ov't and rainy, Obs, nearly or quite impos. to 9'' at least.

Clear, A.B, reported to me, but doubtful.

Clear, No A,B. to 9^.

Cleiir : no A.B. to 8|'' : slight display of A.B. bet'n 9'^ and lO'^. (436)
Clear. No A.B, to 8^",

Clear, No obs.

Ov't.

Ov't. Obs. impos. to 10*^, and probably all night.

Clear. No A.B. to ^'^.

Very clear. No A.B, to 9'\ but suspected,

Ov't, Obs, impos, to 8^"^, and probably all night.

Considerably obscured. No A.B. seen to 9^^.

Clear, Slight A,B,*
Clear, Moon, Slight A,B, No streamers seen.

Partly clear. Moon. No A.B, to S^^^.

Moon. No A.B. to ^^*
Moon. Obs. nearly impos, to S^** at least,

A,B, between lli*^ and llf\*
No A,B, seen to 9*^,

I

Partly clear

Much clouded.

Broken clouds

Clear. Moon.
Clear, Moon,
Mostly clouded,

Ov't. ~

"

Clear

(437)

(438)

(439)

(440)

No A,B.
Moon.

Obs. impos.

Moon, No A.B,

seen to 9'\

About lO'' clear,

seen to 9''.

and no A,B.

Sept. 16th.—A few streamers seen about 71i ; after that, a low light.

Sept. 19th.—A slight A.B. about midnight reported by Professor D. Olmsted.
Sept, 21st,—A few streamers about 10° high.
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Ov't; rainy 8^' to O*". Obs. impos. to 9'', and probably all night.

Mostly ov't. Obs. mostly impos.

Clear. Moon. A.B. about 7^''.* (441)
M'y ov't : no A.B. seen to 8^'', but much of time obs. embarrassed by
Mostly clear. No A.B. seen to 8^''. [clouds.

Clear. No A.B. at 7'> 25'".

Mostly ov't, and entirely so at 8^''.

Clear. A.B. most of the evening.* (442)
Clear. No A.B. to 9^
Ov't. Obs. impos. to 9*^, and probably all night.

Mostly clear. No A.B. to 9", or at 10^*^.

Ov't and rainy. Obs. impos. to 9'', and doubtless all night.

Ov't to 10"^ at least, and obs. impos.
Clear. No A.B. to 9''.

Much clouded. No A.B. seen to Q^.

Much clouded. No A.B. seen to 9''.

Ov't and rainy
Much clouded.

Ov't next morning.
Ol)S. impos. to 9'\ and doubtless all night.

Obs. necessarily imperfect. No A.B. at 8*^.

No A.B. (443)

(444)

Moon. No A.B.

Ov't and rainy. Obs. impos. to 9*^, and doubtless much later.

Ov't. Obs. inipos. to 9'' at least.

Partly clear before V"", and after 8^''. Moon.*
Clear. Moon.*
Much clouded. Moon.*
Partly clear. Moon. No A.B. seen to 9''.

Clear. Moon. No A.B. seen to 9^.

Clear. Moon. No A.B. seen to 9^.

Cl'y ab't the N. early in ev'g ; after that n'y cl'r.

Clear. No A.B. to" 9^.

Ov't. Obs. impos. to 9*^, and probably all night.

IMostly ov't. Moon. Obs. laearly impos.
Ov't. Obs. impos.

Ov't. Obs. impos. to 9'', and probably all night.

Ov't. Obs. impos. to 8^*^, and probably all night.

Ov't, Obs. impos. to 9*^, and doubtless all night.

Ov't and rainy early in ev'g : cl'red up bet'n 1^ and S*", and remained.
Clear. No A.B. to 9''.

Clear. No A.B. to 9*^.

Partly clear early in the evening. Obs. impos.

Ov't and rainy. Obs. impos. to 9*^, and doubtless all night.

Clear. No A.B. to 9'\

Mostly ov't. Obs. nearly impos. to 9** at least. No A.B, seen,

Ov't. Obs. impos. to 9"^, and doubtless later.

Mostly clear. No A.B. to 8''.*

Clear. E. C. H. at New London, Ct.*
(445)

(446)

Sept. 29th.—An arch about 100° amplitude, 10° or 15° high at vertex. I saw no streamers,
and after about 81' I could not see the aurora.

Oft. .5th.—Many streamers, perhaps 10° high. Seen chiefly between 7h and 91i.

Oct. 19tli.—At ilh and after, A.B., 45° to 60° in amplitude, low on horizon- Keported by
Mr. 1£. A. Newton.

Oct. 20ih.—Auroral streamers about Oh (none seen before), bright and extending up 10° or 15°.

Oct. 21st.—Some suspicious of A.B. , but very uncertain to 9li.

Nov. 10th.—A.B. about 9h ; amplitude 30° or 40°, streamers e.xtending 8° or 10° high. Fide
Mr. H. A. Newton.
Nov. 11th.—A.B. from 7h to lib, amplitude 110° or 120°, general light, no streamera seen.

[Mr. H. A. Newton.]
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Herricl's Auroral Register.

Clear. No A.B. seen until about ll''.* (447)
Ov't. Obs. impos. to 9^, and probably all night.

Much cl'ded, and obs. therefore imperf. No A.B, seen to S*".* (448)

Mostly clear, except clouds on N. horizon. No A.B. seen to 9**.

Ov't.

Ov't. Obs. impos. to 8'^, and probably all night.

Ov't. Obs. impos. to 9^^, and probably all night.

Ov't. Obs. impos. to 9'^, and probably all night.

Ov't to about 8''. Clearing up about 9''.

Clear. Moon. No A.B. seen to 8^*^. At 5'' a.m. of 22d cl'r, no A.B,
Ov't ; hail ab't 7'^, ending in rain. Obs. impos. to 9'', and d's all n't.

Ov't. Obs. impos. to 9"^ at least. Cleared up during the night.

Clear. Moon, No A.B, seen to 9'\

Much clouded. Moon. No A.B. seen to 8^'\

Ov't and rainy. Obs. impos. to 9^*^, and doubtless all night.

Clear. Moon. No A.B. seen to 9''.

Clear. Moon rose about —^. No A.B. I did not obs. personally.
'

Partly clouded. No A.B. seen to 7'\

Clear. No A,B, to 8'',

Clear. No A.B. to 8^".

Clear. No A.B. to 9''.

Ov't. Obs. impos. to 10^, and doubtless all night.

Ov't. Obs. impos. to 9'', and doubtless all night.

Chiefly clear.* (449)

Mostly clear. No A.B, to 9'^.

Ov't. Obs. impos. to 11^, and doubtless later.

Clear. No A.B. to 9\
Ov't. Obs. impos. to 8'^, and doubtless all night.

Ov't. Obs. impos. to 9*^, and doubtless all night.

Ov't. Obs. impos. to 9^, and probably all night.

Cloudy in part. At about 8'' clear, and no A.B.
M'y clear. No A.B. [Twilight A.B. (Mr. H. A. Newton.)] (450)
Clear, Moon. No A.B. to 2^.

Clear. Moon. No A.B. to 9^^.

Ov't. Obs. impos. to 9'', and doubtless all night.

Ov't and misty early part of the evening. A.B. 10*^ to 11^. (451)

Clear. Moon. No A.B.
Partly clear to about 8"^.

Ov't. Obs. impos. to 9*^, and doubtless all night.

Mostly clear. Moon. No A.B. at 8''.

Cloudy in N. Moon. Obs. nearly or quite impos. to ^^ at least.

Ov't and rainy. Obs. impos. to 9'^, and doiibtless all night.

Ov't and rainy. Obs. impos., doubtless all night.

Ov't. Obs. impos. to 9*^, and doubtless all night.

Ov't. Obs. impos. to 8'' at least. Cleared off during the night.

Ov't. Obs. impos. to 10**, and doubtless all night.

Partly clear. Moon. No A.B. seen to 9''. Obs. uncertain.

Mostly clear. Moon. No A.B, seen to 9'', Obs. uncertain.*

Much clouded. About S*" nearly clear in N. and N.W., and no A.B.

Nov. 12th.—A.B. seen between llh and 121i, and also about 1^' a.m. of loth; a few streamers,

but not much display. From midnight to dawn, more or less cloudy.

Nov. 14th.—Slight A.B. about Hi a.m. of loth. Fide Professor D. Olmsted.
Dec. 5th.—Slight A.B., extending perhaps 2° or 3° above horizon. No streamers to 9h,

Dec. 29th.—A.B. seen near Hartford by Mr. H. A. Newton ; streamers.
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Ov't to about 8'', thence clear. No A.B.
Ov't at 6^".

Ov't. Obs. inipos. to 9'', and doubtless all night.

Obs. inipos. to 10**, and doubtless all night.

No A.B. to 9^
*

129

Ov't.

Clear,

Clear,

Clear,

Clear
Clear,

(452)

seen to 9''.

'\ and doubtless all night.

Obs. impos. to 10'\ and doubtless all night.

impos.

No A.B. to 9"

No A.B. at 8".

No A.B. to 9^
No A.B. to 9".

Mostly ov't. No A.B.
Ov't. Obs. impos. to 9

Ov't and snowing.
Ov't. Obs. impos.

Mostly ov't. Obs,

Ov't. Obs. impos.

Clear. Moon. No A.B. at 8".

Mostly clear. Moon. No A.B. seen about 8''.

Ov't. Obs. impos. to 10'', and probably most of night
Clear. Moon. No A.B. seen to 9*^.

Clear. Moon. No A.B. seen to 9^"

Ov't. Obs. impos. to 9^.

Ov't. Obs. impos. to 9^.

Ov't. Obs. impos. to O*".

Ov't and snowing. Obs.
Clear. Moon. No A.B.
Clear. No A.B. to 9'^.

Clear. No A.B. to 9'^.

Much clouded. No A.B.
Clear. No A.B. to %^.

Ov't. Obs. impos. to 9''.

Ov't. Obs. impos. to 9*^,

Ov't and rainy. Obs. impos.
Clear. No A.B. to 9'^.

Ov't. Obs. impos. to 10'\ and doubtless all night.

Ov't. Obs. impos. to 9^^, and doubtless all night.

Ov't and rainy to S"", and doubtless all night.

Ov't to 8^'', when it began to clear : obs. impos. to S^*" : no A.B. seen
Mostly clear. _No A.B. to 9*^. [after, as I am informed.

impos.

to 8^'',

at 8^

to 9*'

and doubtless all night,

to 9\

Clear. No A.B. to 9'\

Ov't ; some rain. Obs. impos. to 9^^, and doubtless all night.

Clear. Moon. No A.B. seen to 9''.

Ov't. Obs. impos. to 9'' at least.

Clear. Moon. No A.B. seen to 9*^.

Clear. Moon. No A.B. seen about S*". (453)
M'y ov't: moon: obs. n'y or quite impos. to 10'', and p. all night.

Ov't. Obs. impos. to 9'', and doubtless later.

Clear. Moon. No A.B. seen to 9''.

Ov't. Obs. impos. to 9'', and doubtless all night.

Ov't. Obs. impos. to 9'', and probably later.

Partly clear. Moon. No A.B. seen to 9''.

Jan. 6th.—Auroral arch in N. about Ih a.m. of 7th. [Fide Professor D. Olmsted.]
Feb. 14th.—Later, about lOh to lOh 1.5m, a display of the A.B. was seeu : a low arch, and some

bright streamers, extending perhaps 20° high.

17
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Apr. 1

2

3

4

5

9

10

11

12

Herrickh Auroral Megister.-

Moon. No A.B.
Obs. impos. to 9*".

seen to B-^*".

impos.
Clear.

Ov't.

Ov't.

Mostly clear. Moon. No A.B. seen to 9''.

Clear. Moon after about B'^. No A.B.
Clear. No A.B. to B^.

Mostly clear, growing hazy. No A.B. to 9*^.

Ov't, Obs. impos. to 9'\ and probably all night.

Ov't and rainy. Obs, impos. to lO"^, and probably all night.

Ov't. Obs. impos. to 9^, and doubtless later.

Clear. No A.B. about B*^.

Ov't and snowing, Obs. impos. to 9'\> and doubtless all night.

Clear. No A.B. to 9^
Clear. No A.B. at 9'^ or 10''.

Ov't. Obs. impos. to 9'', and doubtless all night.

Ov't. Obs. impos. to 9'\ and doubtless all night.

Mostly clear.

Clear.

Ov't. Obs. impos. to 9'', and doubtless all night.

Mostly ov't. Clouds bTeaking up about 9''. Obs. impos.

Much clouded.

Partly clear. Moon, No A.B, seen, bitt obs. embarrassed by el'ds.

Clear. Moon. No A.B. seen to 9''.

Ov't. Obs. impos. to 9*^ at least.

Mostly clear. Moon. No A.B. seen to 9''.

Clear. Moon. No A.B. seen after 9''.

Mostly ov't in N. Moon. Obs. impos, at %^.

P'y cl'r, but N. more or less obst. by cl'ds : moon : no A.B. seen to 9^.

P'y cl'r, but N. more or less obst. by cl'ds : moon : no A.B. seen to 9''.

P'y cl'r, but N. more or less obst, by cl'ds : moon : no A.B. seen to 9*^.********
Ov't. Obs. impos. to 9'\ and probably later.

Mostly clear. Slight A.B, ; no streamers seen to 84^''. (454)
Clear, except cloud along N, horizon. No A.B. to 9''.

Clear. No A.B, at 8^
Clear. No A.B. at 9>'. [Fide Mr. J. Edmands.]
Ov't. Obs. impos. to 9''^ and probably all night.

Clear. No A.B. to Q^.

Clear. No A.B. to 9".

Ov't; rainy. Obs. impos. to 9'', and doubtless all night.

Ov't, rainy, with thunder. Obs. impos. to 9'\ and d's all nisfht.

Clear, A,B. seen at varioxts times to lO^'' at least,*

Clouded early part of evening.*
Clear. No A.B. to 10^.

Clear. No A.B. to 9^
Clear. No A.B. to 9''.

Chiefly clear. Slight suspicions of A.B.*
Clear. No A.B, to 9^^.

Ov't, Obs. impos. to 9''.

(455)

(456)

(457)

April 5th.—Amplitude 90°, more or less, altitude 8" to 12°. Some streamers. Illumination
moderately bright.

April 6th.—Between 9h and lOh A.B., lesa than on previous night, yet distinct. Amplitude
50°, more or less.

April 10th.—A.B. certain (fide Mr. J. Edmands), but not very extensive, at lOh or later.
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Apr. ISjOv't Obs. impos. to 9''.

14 Ov't and rainy. Obs. iinpos.

15 Clear. Moon. No A.B. seen to Q''.

* * * * *

20
21

22

23

24
25

26

27
28

29
30

1

2

Ov't. Obs. impos. to 9'', after that clearing up. Moon.
Clear. JMoon. No A. II seen to 9''.

Ov't and i-ainy. Tliunder shower about T"". Obs. impos. to 9\
Clear. Moon. No A.B. at S''.

Ov't. Obs. impos. to 8-|^'\ and doubtless all night.

Ov't. Obs. impos. to 9'', and probably all night.

Clear. No A.B. to 9^'>.

Clear. No A.B. to 8^^
Clear. No obs. after S"^.

Ov't. Obs. impos. to 8|-'\

Clear. No A.B. at U^.
Clear. No A.B. to 9i'\
Clear. A.B., a considerable display.* ('^58)

3 Nearly clear; hazy about N. No A.B. to 9'', but slightly susp.

4 Much clouded. Obs. nearly impos. to 8^'' at least.

5 Ov't and rainy. Obs. impos. to 9'', and doubtless all night.

6 Clear at 9". No A.B. then.

Ov't. Obs. impos. to 9'\ and probably all night.

Ov't. Obs. impos. to 9^.

9 Clear. No A. 11 at 9^.

10 Ov't. Obs. impos. to 9'' at least

11 Clear. No AB. at 9'\

12 Mostly ov't. Moon. Obs. nearly impos. to 9''.

13 Clear. Moon. A.B.* (459)********
Hazy. Moon. Obs. nearly impos. to 9'\

Hazy and cloudy. Moon. Obs. nearly impos. to 9^^.

Clear. Moon, No A.B. seen at 9|''.

Ov't, chiefly. Obs. impos. to ^l^.
Clear. Moon. No A.B. to 9'\

Hazy. Moon. No AB. to 9^*^.

Clear. No obs.

Ov't. Obs. impos. to 9'' at least, and jDrobably all night.

Ov't and rainy. Obs. impos. to 94^'\ and doubtless all night.

Ov't. Obs. impos. to 9'\ and doubtless all night.

Ov't for the most part. Obs. impos to 9^, and probably all night.

Cloudless^ but^iazy. No A.B. to 9^''.

"" ~ insufticieut obs.

16

17

18

19

20
j

21

22

23

24
25

26

27,
28

29

30

31
I

li

3|
4i

Hazy.
Hazy.
Ov't.

Clear.

Clear.

Ov't.

Ov't.

Ov't.

No AB.
No A.B.

seen to 8''

to 9^".

No A.B. to 10^^*
A.B. about 10''.*

Obs. impos. to 9'', and doubtless all night.

Obs. impos. to 9'', and doubtless most of night.

Obs. impos. to 9^^, and probably later.

(460)

(461)

May 2d.—Amplitude 100° to 120°, arch in N. 25° to 30° high at vertex, many streamers, not
very brij^ht, some reaching up to 75° or 80° altitude. Observed from 8h 45m to 9h ; did not
look after this.

May 13th.—Not very conspicuous, but certain. [Fide Mr. Lyman Baird.]
May 31st.—At about lib, I was quite sure that there was an auroral light in the N.
June 1st.—A low light 70° to 'J0° amplitude, and 5°, more or less, elevation. I saw no

streamers.
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June 5

6

Y

11

12

13

IV

18

19

20
21

22

23

24

25

26

27

28

29

30
1

2

3

4

5

6

n

July

Ans.

9

10

11

12

13

14

15

18

19

20
21

22

23

50
31

1

2
3

Herrick^s Atiroral Hegister.

Mostly ov't. Obs. impos. to %\^ at least. [no A.B.
Clear. I did not observe, but a friend states that at 10*^ there was
Ov't. Obs. inii^os. to 9|^^ at least.

ti tz "jz tz fz

Clear. Moon. No A.B. at 9" to 9:^''.

Clear. Moon. No obs. after 9''.

Ov't. Obs. impos. at 9^^.
* * * * *

Ov't.

Moon
Ov't.

Clear.

Ov't.

Clear,

Ov't.

Clear.

Clear.

Obs. impos. to d^^ at least.

Supposed clear.

to 9^''.Moon. No A.B.
Obs. impos. to 9^''.

in part. No obs., and j^robably too cloudy.

Obs. impos.

No A.B. at ^^.

No A.B. at 9i^
Mostly ov't. Obs. nearly impos. to 9*^ at least, and p. all night.

Ov't and raining. Obs. impos. to 9'', and doubtless most of night.

Clear. No A.B. at 9f'^.

Mostly ov't. Obs. impos. to 9^^.

Much clouded. No obs. after G"*.

Partly cloudy. No A.B. to 9^*^.

Mostly clear. No obs.

Ov't. Obs. impos. to 9'\ and probably all night.

Mostly clear. No A.B. to ^'^.

Clear. No A.B. at 9f'>.

Clear. No A.B. at 9^^
Mostly clear. No A.B. at 9^''.

Partly cloudy. No A.B. seen at 9|^.

Rainy most of ev'g. Clearing w^ between 9'' and 10''. No obs.

Partly clear.

Mostly ov't.

Mostly clear.

Partly clear.

Moon. Obs. impos. to 9|:'\ and probably all night.

Moon. A.B., some general display.* (^62)J
Moon. No A.B. seen to 9^''.

Cleai', Mooru No A.B.
Ov't. Obs. impos. to 9^^", and doubtless all night.******
Ov't.

Ov't.

Nearly clear. Moon. Somewhat hazy.

Moon rose about G^*".*Much clouded.

Ov't and rainy.******
Ov't, almost wholly.
Nearly clear. No A.B. to 9^''.

Ov't and rainy. Obs. impos., probably all night.

Ov't. Obs. impos. to 9'\ and doubtles-s later.

Ov't. Obs. impos. to 9*", and doubtless all night.

4 1 Clear. No A.B. to 9A^

July 12tih.—Between llh and 12h, a narrow arch or belt spanned the heavens from E. to

See a description by Mr. H. A. NewtOH, New Haven Mwrdng Journal, July 14th.

July 22d,—rSlight Huspicious of A.B., 'but probaWy due to moonlight.
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Wj ov't : obs. impos. to 9'' : bet'ii 9'' and lO** iii'y clear, and no A.B.

:

Ov't. Obs. inipos. to 9'\ and p. all night. [fide Mr. J. Edmands,
Ov't. Obs. impos. to 9'', and doubtless all night.

Ov't and showery. Obs. inipos. to 9''.

Ov't almost entirely up to 2'' a.m. of 10th.*

Clear. Moon. No obs. until about 1 Of^ No A.B. then.* (463)

Clear. Moon. No A.B. seen to 8^'\

Clear. Moon. No A.B. seen to 9''.

Clear. Moon. No A.B. seen to 9''.

Ov't and showery. Obs. inipos. to Q^^ at least.

Ov't. Obs. impos. to 9''.

Ov't. Obs. impos. to 9".

Ov't. Obs. impos. to 9'', and doubtless all night.

Mostly ov't. Obs. inipos. to 9'\ and probably most of the night.

Clear. Did not personally observe. No A.B. to 9'\

Clear. Did not personally observe. No A.B. to 9^
Clear. No A.B. to 9\
Clear. (?)

Clear. No A.B. to 9'\

E. C. H. at Danbury, Ct. Raining to 9^^'' at least, and obs. impos.
Mostly ov't. Obs. inipos. to 9^'\

Clear. No A.B. to 9^''.

Ov't and r'y to lOi'' atleast : obs. inipos. : E.C.H. at Hartford to ^^.
Clear. No A.B. to 9".

Clear. No A.B. to 9''.

Mostly clear. No A.B. to 9'\

Ov't. Obs. inipos. to 9'', and probably all night.

Clear. A.B.*
"

(464)
Clesar. A.B., many streamers extending to alt. of 40°.* (465)
Almost wholly ov't. Obs. impos. to 9'^ at least.

Nearly clear. No A.B. to 9|''.

Clear to about 8f'\ aft. ov't to^lO'', and p. all night. No A.B. to Sf*.

Clear. No A.B. to 9i'\
Mostly clear. No A.B. to 9*^. Moon begins to interfere.

Clear. No A.B. seen to 9''.

Ov't. Obs. impos. to 9'', and doubtless all night.

Clear. Moon. No A.B. seen to 8^**.

Clear. Moon. No A.B. seen to 8^*^.

Clear. Moon. No A.B. seen to 9^
M'y cl'r to 9'^, after ov't : moon : no A.B. seen, and obs. n'y impos.
Ov't. Obs. impos. to 9'', and doubtless all night.

Mostly ov't. Obs. impos. to 9'\ when clouds began to break up.

Ov't. Obs. impos. to 9'' at least.

Ov't. Obs. inipos. to 9'' at least, and probably all night.

Ov't chiefly. Moon. Obs. nearly or quite impossible to 10''.

Clear. Moon. No A.B. seen to 9''.

Ov't ; rain latter part of ev'g. Obs. impos. to 9'', and p. all night.

Partiy clear. No A.B. seen to 9''.

Aug. 9th.—Clouded also at -about 2'' 30m a.m., and doubtless overcast for the rest of the
night. Some suspicions of A.B. about midnight.
Aug. 10th.—About 2h a.m. aed 3h a.m. of the 11th, were patches of auroral light, low on

horizon, W. of N.
Sept. 1st.—An extensive display, from twilight to lOh 30ra at least. Streamers through a large

amplitude, reaching up to zenith, and perhaps farther.

Sept, 2d.—Seen at Bermuda, where it was conspicuous.
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Sept. 22

23

24

25

26

2V
28

29

30
Oct. 1

2

3

4

5

6

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
28

29

30

31

Nov. 1

2

3

4

5

6

7

«
9

10
11

12

13

Ov't.

Clear.

Clear.

Clear.

Ov't.

JIerrick''s Auroral Register,

Obs. nearly or quite impos. to Q*".

No A.B. to 9^
No AB. seen to %^.
No A.B. to 9\

Ov't. Obs, impos. to 9'' at least.

Clear. No A.B. to 8^
Mostly clear. No A.B. to ^^.
Mostly ov't. No sufficient observation.

Clear. No A.B. at 9^^
Clear. No A.B. to 9'^.

Clear. No A.B. at 8i^
Ov't. Obs. impos. to 9*" at least.

Clear. No A.B. to 8f".
Clear. No A.B. to 9''. Moon begins to interfere.

Clear. Moon. No A.B, seen to 9''.

Ov't. Obs. impos. at S"*, and probably most of night.

Clear. Moon. No A.B. seen to 9.

Moon. No AB. seen to ^'^.

No A.B. at 8*^.

Partly clear.

Cleai-. Moon.
Ov't, or ^liiefly so, to 8''.

Clear. Moon. No A.B,
Moon. No A.B.
Moon. No A.B.

Clear.

Clear.

Clear.

Clear.

Clear.

seen to 9'^.

seen to 9"^.

seen to 9''.

Moon. No AB. at 8|^
Moon most of evening. No A.B. seen to lO'".

Moon. No A.B, seen to 9*^.

Somewhat cloudy. No A.B. certain, although soni't susp. ab't 9''.

Ov't. Obs. impos. to 9'', and probably all night.

Mostly ov't. Obs. nearly impos. to 9''.

Partly clear. No A.B. to 8^
Ov't to 9''; clearing up betAveen 9'' to 10''. Obs. impos.

Mostly clear. No A.B. to 9'' at least.

Partly cleai*. No good obs.

Ov't. Obs. impos. to 10'', and doubtless all night.

Ov't. Obs. impos. to 9''.

Ov't.

Ov't about 8'\

Clear. No A.B. at S'',

Clear. Slight A.B.*
Clear. No" A.B. to 8"

Ov't to 9" at least.

Clear. No A.B. to 9'V

Ov't. (?)

Clear. Moon.
Clear. Moon.
Ov't and rainy.

(466)

No AB.
No A.B.

4'', and doubtless all night.

to 9'1

to 9'\

Obs. impos. to '9^'

,

Clear. Moon. No A.B. seen to '9''.

Clear. Moon. No A.B. seen to 9'\

Ov't. Obs. impos. tK) 9*^, and probably all night.

Ov't. Obs. impos. to 9'', and doubtless all night.

Ov't. Obs. impos. to 9'', and probably most of the night.

I

Nov. 1st.—Patdies of light low in N.E. and N. during the evening. No streamers seen.
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Clear. Moon. No A.B. seen at 8f*'.

Mostly ov't. Moon. Obs. impos.

Ov't. Obs. impos. to 9i'', and doubtless all night.

Mostly ov't. Obs. impos., probably all night.

Ov't. Obs. im])os. to lO*", and doubtless all night.

Mostly clear. Moon. No A.JJ, seen to O*". [obs.

Ov't early ; aft. clear overhead. No A.B. seen to 9*^, but no certain

Ov't. Obs. impos. to 9'\ and doubtless all night.

Ov't. Obs. impos. to 9*", and doubtless all night.

Ov't. Obs. impos. to 9*^, and probably all night.

Mostly clear. No A.B. to 10'^.

Clear. No A.B. to 9^
Clear. No A.B. to 8i'>.

Ov't. Obs. impos. to 9'', and probably all night.

Ov't. Obs. impoSi to 9'', and probably all night.

Ov't. Obs. impos. to 8'\ and probably all night.

Clear. No A.B. seen to dV",

Ov't. 01)s. impos.

Ov't. Obs. impos.

Partly clear. No A.B. at S'*.

Clear. No A.B. to 9'\

Ov't to 9^ ; doubtless all night ; ov't before dawn of 6th.

Showery ab't

Clear,

Clear.

Clear.

Clear.

Clear.

Ov't.

Moon.
Moon.
3Ioon.

Moon.
Moon.

moon : no A.B. at ^^ 50""
: no A.B. at 4-^'*

at 9\ [to A^^ A.M. of 7th.

seen at 9^.

seen,

seen at 9''.

aft. cl r

:

No A.B
No A.B,
No A.B
No A.B
No A.B. seen at 9^.

Obs. impos. to 9'', and probably all night.

Mostly clear. Moon.
Clear, or chiefly so. Moon. No A.B. seen to 9^.

Clear. Moon. No A.B. seen to 9^.

Ov't.

Clear. No A.B. to 8\
Clear early in evening. No A.B. Ov't in N. about 1^.

P'y cl'r. No A.B. seen to W\ but obs. much embarrassed by cl'ds.

Partly clear. No A.B. seen to 9^".

Partly clear. No A.B. seen to Q^.

Ov't. Obs. impos. to 9"^, and probably all night.

Susp. auroral light, low on hor., once or twice during ev's.
No A.B. to 9".

No A.B. to 9'^.

Clear.

Clear.

Clear.

Clear.

Ov't. Snowing most of the night, and till noon of 29th.

Ov't and snow'ing. Obs. impos. to 9''j and probably all night.

Clear. No A.B. to 9*^.

Clear. A.B. all the evening. (467)
P'y cl'ded and hazy. No A.B. seen to 9'\ but obs. nee'y imperf.
Clear. No A.B. at 9\
Ov't. Obs. impos. to 9^, and probably all night.
Mostly ov't. Obs. impos. to 9'\ Cleared off during night.
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Jan. 7

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

1

2

3

4

5

6

7

8

Feb.

10

11

12

13

14

15

16

17

18

19

20
21

22

25

26

Ilerrichh Auroral Eegistef.

Clear until .about 8'\ after which ov't. Moon, No A.B. seen.

Clear early in ev'g. Moon. No A,B. seen. After about 8*^ ov't.

Partly dear. No A.B. seen.

Partly clear. No A.B. seen.

Ov't. Obs. impos. to g**, and doubtless .all night.

Ov't. Obs. impos. to 9'', and doubtless all night.

Ov't. Obs. impos. to 9'' at least.

Mostly ov't. Moon. No A.B. seen. Obs. nearly impos.
Ov't. Obs. impos. to 9*^, and jirobably all night.

Ov't. Obs, impos. to 9^, and doubtless all night.

Mostly ov't. Obs. nearly impos.

Ov't. Obs. impos. to 9*^, and later.

Ov't. Obs. imjjos. to 9'\ and probably all night,

Ov't. Obs. impos. to 9*", and probably all night.

Clear. No A.B. to 9*^.

Clear. No A.B. to 9*^.

Clear. Most of the evening saw no A.B,* (468)
Clear, No A.B.
Clear. No A.B.
Ov't. Obs. impos. to 9'', and doubtless .all night.

Ov't. Obs. impos. to 9^^, and doubtless all night.

Clear. A.B. from dusk to 9^' at least.* (469)
Clear. No A.B. seen to 9'\ Obs. suspended from 6^'^ to 9^.

Ov't. Obs. impos. to O*", and probably all night.

Mostly clear. No A.B. seen to 9'\

Mostly clear. Moon. No A.B. seen to 9''.

Mostly clear. Moon. No A.B. seen to 9^^.

Mostly clear. Moon. No A.B. seen to 9''.

Clear, Moon, No A.B. seen to 9^.

Ov't and snowing. Obs. impos. to 9^, and probably all night.

Clear. Moon. No A.B. seen to lO**.

Ov't. Obs. impos. to 9'\ and doubtless all night.

Ov't and raining. Obs. impos. to 10'\ and doubtless all night.

Clear. Moon. "No A.B. seen to 9^.

Clear. Moon. No A.B. seen to 9''.

Mostly clear. Moon. No A.B. seen to 9''.

Ov't. Obs. impos. to 9^"^, and doubtless all night.

Ov't. Obs. impos. to 9'^, and probably all night.

Ov't. Obs. impos. to 10'\ and probably all night.

Ov't. Obs. impos. to 10'*, and probably all night.

Nearly clear. No A.B. seen to 9'\

Clear. No A.B. to 9\
Clear. No A.B. to ^^.
Clear. No A.B. to 7i^
Ov't : obs. impos. to 9'\

I

I

Very clear.

Ov't. Obs.
*

impos.

No A.B. to 9'^.

and d's all n't : driving snow-storm all n't.

mipos. to 10f'
*

and probably all night.

Mostly clear. No A.B. to ^^.

Ov't. Obs. impos. to 9^, and doubtless all night.

Jan. 23d.—About 8h 30m saw on N. horizon a bris^ht light of more than 30° amplitude, but
not extending upward more than 2° or 3°. Probably A.B.

Jan. 28th.—Amplitude 90°, 100", or more ; elevation small, 3° to 5° ; light strong. I saw no
well defined streamers.
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Feb. 27

28
Mar. 1

2

3

4

6

6

9

10

11

12

13

14

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

1

2

3

4

5

9

10

11

20

21

22

23

Clear,

Ov't.

Clear
Ov't.

Ov't.

137

(469)No A.B. to g^*
Obs. impos. to 9'', Xearly clear towards dawn of Mar. 1st.

Moon interferes. No A.B. seen to 9''.

Obs. impos. to 9'', and donbtless all night.

Obs. impos. to 9'', and probably all night.

Mostly clear. (?) No A.B.
Clear.' Moon. No A.B. to 8^^
Clear. Moon. No A.B. to 9''.

Ov't. Obs. impos. to 9'', and doubtless all night. [A.B.

Ov't early in ev'g ; thunder shower about 7'^ ; at 9^ cl'r : moon : no
(-)v't. Obs. impos. to 9^', and doubtless all night.

Ov't.

Clear. Moon. No A.B. seen to 9*^.

Clear. Moon. No A.B. seen to 9'\

Nearly cl'r early in ev'g: moon: no A.B. seen: at S*" and after ov't.

Mostly ov't. Moon. Obs. impos. to 9^.********
Ov't.

Clear. No A.B. to 9^ (Nor at 10\ [F. B.])

Clear. No A.B. to 9'>.

No A.B. to 9'\ (Nor at 124^. [F. B.])

P'aint auroral light during the evening.*

Obs. impos. to 9'', and doubtless all night.

Now and then a few stars to be seen. (F. B.)

No A.B. to 9^
No A.B. to 9\ (An A.B. (?) [F. B.])

obs. impos. to 9"^, p. all n't. (Cl'r: no A.B. seen at lO**.

Aurora Borealis.

Aurora Borealis.

Aurora Borealis.

Obs. impos. to 9'', and doubtless all night.

Obs. impos. to 9"*, and doubtless all night.

Clear.

Clear.

Ov't.

Ov't.

Clear.

Clear.

Ov't

:

Clear.

Clear.

Clear.

Ov't.

Ov't.

Ov't.

Clear.

Clear.

(470)

[F.B.])

(471)

(472)

(473)

Obs. impos.

Moon. No A.B.
Moon. No A.B.

Moon.

seen to 9^.

seen at 9''.

Clear, mostly.

Mostly ov't.

Mostly ov't.

Mostly ov't. Obs. impos. to 9"^ at least.

Hazy. Moon. No good obs.

Ov't. Obs. impos. to 9'\ and doubtless all night.

Mostly ov't. Obs. impos. to 9''.

Clear. Moon. No A.B. seen to 9^*^.

Clear. No A.B. to 9'>.

Clear. A.B. seen from 8'' onward.*
Ov't. Obs. impos. to 9*', and doubtless all night.

Clear. A.B. from end of twiliirht.*

(474)

(475)

Feb. 27th.—A.B., seen about lOh by Mr. Lyman Baird, chiefly a low arch, of about 45=^ am-
plitude.

March 21?t.—Apparently none at 91i.

April 21st.—Amplitude 100° or more, upward extent 10° or 15°, without many definite

streamers while I watclied.
April 2;Jd.—Amplitude 90° or more, light pretty bright, extending up 25° or 30°, with faint

streamers. Did not observe after Sh 45iii.

18



138

1854.
Apr. 24

25

26

27

28

29

30

May 1

2

3

4

5

6

9

10

11

12

13

14

15

16

17

18

19

23

24

25

26

June 3

4

5

11

12

15

16

22

23

24
25

26

Hernck''s Auroral Register.

Mostly ov't. Obs. impos. to 9'',

Clear. No A.B. to 9'\

Ov't. Obs. impos. to 9'', and probably most of the night.

Ov't. Obs. impos. to 9'', and probably all night.

Ov't. Obs. impos. to 9'\ and probably all night.

Ov't. Obs. impos. to 9'\ and doubtless all night.

Ov't. Obs. impos. to 9'\ and doubtless all night.

Clear. Moon. No A.B. seen to 9''. Obs. imperfect.

Ov't. Obs. impos. to lO'', and doubtless all night.

Ov't. Obs. impos. to S**, and doubtless all night.

Ov't, Obs, impos, to 9'\ and doubtless all night.

Clear to about 9''. Moon, No A,B. At 9*^ thinly ov't.

Clear, Moon. No obs.

Clear. Moon, No A,B, seen at 8f^.
Clear. No A.B. (F. B.)

Mostly ov't. Obs. impos.

Ov't. Obs. impos.

Ov't. Obs. impos. to 9'',

Partly cleai'. Moon. No obs.

Ov't. Obs. impos. to 9'', and probably all night.

Ov't. Obs. impos. to 9'', and doubtless all night.

Clear. Faint auroral light about 9'\

Clear.*

Ov't, Obs, impos, to 9*^, and doubtless all night,

Ov't. Obs. impos. to S^*", and doubtless all night.

Clear. No A.B. to 10''.*******
Clear.

Clear.

Ov't.

Ov't.*******
Clear, Moon. No A.B. seen to lO''.

Clear. Moon. No A.B. seen to 9^'',

Cloudless, but hazy. Moon, No A,B, seen to 9^.

Nearly clear. Moon, No A,B, seen to 9*^,

Ov't, Obs, impos. to 9", and doubtless all night.*******
Mostly ov't to 9'' at least.

Ov't to 9" at least.*******
Ov't. Obs. impos. to g'',

Cloudless, but very hazy
* * *

Ov't.

Ov't.

Clear.

Clear. (No A.B. at 9|'\ [F. B.])

Mostly clear to 9^'', and no A.B. At lO'' nearly ov't

(476)

(477)

and probably all night.

Obs. impos. to 9'', and d's all night.*****

May 16th.—Suspected some unusual illumination in the N. about 9'>
;
probably slight A.B.
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Extracts from an Auroral Register kept at New Havex, Conn.,

BY Mr, Francis Bradley.

Mr. Francis Bradley, now of Chicago, 111., kept an Auroral Register in

New Haven, beginning in June, 1842, and extending to June, 1854. From
this Register Mr. Hei-rick made frequent extracts, marking them with the

initial letters F. B. ; and these extracts are given in the preceding pages.

But not finding them later than 1850, the Committee of Publication had in-

ferred that Mr. Bradley's observations did not extend beyond that time.

After all of Mr. Herrick's Register, except the last two pages, had been

printed, they were gi-atified to learn that Mr. Bradley continued to observe

as long as Mr. Herrick, and that thus essential additions could be made to

his record, and especially that the gaps in it could be filled.

The two Registers have been compared throughout, and every entry of

Mr. Bradley's tliat furnishes additional information likely to be of value, is

given below. It has not been thouglit necessary, however, to give the ob-

servations for those nights when both Mr. Herrick and Mr. Bradley state

that no aurora was seen, even though the latter observed to a later hour of

the evening. This method of selection brings out an undue projjortion of

apparent discrepancies betAveen the two observers. Most of these are evi-

dently due to their reporting the state of the sky as it appeared at difier-

ent moments.

During part of the time covered by his observations, Mr. Bradley had
charge of the Observatory in Yale College, and gave instruction in Practi-

cal Astronomy. His careful accuracy in astronomical observations justifies

special confidence in his records of the aurora.

In the following pages, auroras reported by Mr. Bradley are numbered,
when they have not been numbered in Herrick's Register.

1842. 1

May 28 Tolerably clear this evening, some clouds in the south ; supposed
1 fiiint aurora at 9'' ; no streamers ; very doubtful.

July 4 Partially clear. About 11'' stars shone brightly.
Oct. 30 Tolerably clear. No A.B. at 8 P.
Nov. 2 Clear; hazy near horizon. No A.B. Thought I saw a faint light

along the north, but could not be satisfied that it was A.B.
11 Very clear. Moon. Faint suspicions of an A.B. at 8''; was not

satisfied that there was one.

21 At 6'' considerably cloudy. At 8-}'' clear, fine A.B. Moon began
to interfere. At 11'' should think it not all gone. ("^TS)

Dec. 1 Clear, here and there a cloud : susp. a faint A.B. at 12'', but not cert.
1843.

Jan. 23 Clear at G^". No A.B. Cloudy at 8", 9'', and 10'', and ]). all night.
Mar. 28 Cloudy ; fair at 9^''. No A.B. ' Seemed rather lighter than usual

I in the N. at 10^'', but do not think there Avas any A.B.
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1843.
Apr. 2

Apr, 5

May 23
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29

Aug. 23

29

Sept. 4

18

20

Oct 4

14

Nov. 24

27

B^ec. 8

24
184:4.
Jan. 1

8

14

Feb. 17

Mar. 6

Apr. 17

May 8

17

Bradley's Auroral Register.

Clear. No A.B. Saw a well defined strip of light about 40° long,

resembling the comet so much that I took it for one at first sight

;

but it moved pretty fast sideways. It was below the pole about
4° or 5"^ when first seen (at 7:^'') ; moved upward and eastward
until it pointed 5° east or south of Arcturus, when it was faint

and just distinguishable—a curious sight : I called it an auroral

streak ; extent about 20° east and west of Pole star (40° long)

;

could discover no other traces of an aurora. There were none
at 9^. Its light was a little stronger than that of the comet on
the 11th or 17th, but resembling it very much—decidedly diver-

gent from one end
;
greatest Avidth not over 1° till nearly extinct

when it appeared perhaps 1:^" or 1^°, losing its end first and be-

coming pretty uniformly Avide.

Clouds on the northern and western horizon. An aurora about 7^''

;

uncertain Avhen it disappeared : no streamers. (Should probably

be Apr. 6th.)

Heavy cloud on western and northern horizon, above it apparently

brighter than an ordinary sky ; saw no streainers at 9''. Rain
from %}? to 10i^ Cloudy at 10^'^.

_ (479)

Cl'y in N. at 9*^ ; tolerably clear in S. hemisphere.

Cloudy. Tolerably clear "at 1U^ No A.B,

Not very clear in north at 8'' or 9"^ ; saw no A.B.
Clear at 10'', No A,B.
SomeAvhat cloudy in north. No A.B. at lO''.

Cloiidy. Clear spaces in the north at about ll''

A.B, No streamers seen.

No A.B, Rather hazy at 10".

Mostly cloudy: clear spaces of sky in N, : no A.B. at ll'' : moon.
Clear. First saw an auroral bow in the N, at '6^^ not very well

defined, rather faint, about 5° or 6° at highest part ; no stream-

ers. Noticed it until 7*". Looked again at lOf",—then a gene-

ral brightness, perhaps 12° or 14° high, the brightest part E, of

N. Moon rose about 9:^'' and very much interfered. The light

in the north Avas of a red color.

Cloudy to Hi*"; very clear on morning of 25th at h^ \ strongly

suspect an A,B,—probably Milky Way,
Clear, \Va.s uncertain Avhether there was an A.B, east of north

near horizon at 8f*>, or not ; seemed to be lighter there than in

neighboring portions of the heavens. Moon near quarter.

Here "and there a clear space, but at 11'' ov't, and prob, all night.

Ov't to ll'\ Clear next morning at 4", No A.B.

Clear. Moon, No A,B. to 12''.

Clear, Think there was no A.B,

Clear to 11'', There may haA'e been a slight A.B. at 11''; did not

look critically.

Alternately clear and cloudy. No A.R at 11''.

Cloudy to 9^^'', Avhen it began tx) be clear. Clear at lli*", except

loAV cloud in N. SomeAvhat cloudy at 12^'', Moon,
Cloudy to 10'', and doubtless later; two or three clear streaks in

the north looked rather bright, but think there was no A.B,

Cl'y to about 9|'' ; cl'r in N, af 10:^'' : very bright, but think no A.B.

Ov't to 81"; between that and 11" cle^red'off. No A.B, at 11''.

-Cloudy and rainy next morning.

I

Moon,

apparently an

(480)
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1845.
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Sept. 7
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Nov. 12
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18
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1846.
Jan. 2

Feb. 6
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May 25

July 29

AusT. 24

29

Bradley''s Auroral Register.

Some clouds obstruct north. Xo A.B. at 8'' ; none at 9^.

North almost entirely filled with clouds to 9*^. Looked rather bright

among cloiids at 9*^. Scarcely think there was any A.B.
Very clear. Moon. Suspected a slight A.B. at 9*", but concluded

that there was none.

Mostly clear. At T*" X. very much obstructed ; no signs of an A.B.
At 9'' somewhat obst. ; some signs of an A.B., though scarcely

think there Avas any. Clear at 9^''.

Clear. Xo A.B. to lO''. Looked rather light in X. at 10'^, but be-

lieve thei*e Avas no A.B.
Very clear: no A.B. to 7'' : moon : p'y cl'r 3f^ to 5'' a.m. : no A.B.

Xot entirely cPr to <6^ ; at 7^'' very cl'r. Xo A.B. at 10^''. Looked
rather light in X. ; bright moon, and favoi'able place for obs.

Scarcely think that there Avas an A.B.
Hazy. Xo A.B. to lO*^. A person informs me that about 6^^ or

7"^ he noticed Avhat he thought Avas an A.B. Soon clouded OA'er

;

saAV no streamers.

Ov't to 10^, except cl'r lo"" ab't <o\^ and a short time bet'n 7^' and 8''.

Partially clear for a short about 6'> to ^\^. Ov't to 10'\

Clear. Xo A.B. to 8^''. SaAv Biela's comet this evening about 37'

less A.R. than Kap]>a Piscium, about the same -f- dec. It Avas

a nebulous looking object Avith pretty bright nucleus, with three

bright points like small stars, but seen only by indirect vision

occasionally. Tail 3' or 4' diameter (or length)—very difficult to

determine about the direction of it. It appeared turned toAvard

the sun. A small nebulous spot preceded it about tAvo or three

minutes in arc.

Mostly ov't to lO''. About 11^' a naiTOAV clear streak W. of N.
Avhich Avas very bright. Some suspicion of A.B.

Thin filmy clouds covered the sky. Xo A.B. to 10**.

Ov't to lO*", except a short interval of broken clouds aboiit 7^.

X. much obst. at 8:^^, tolerably cl'r at 9^
; some suspicions of A.B.

;

but conclude there is none. Xone at 10''.

Clear to 8^'' ; cloud in X. at 9'\ At lO'' clear; had suspicions of

A.B. about %^ to 10'^, but am inclined to think there Avas none.

Clear. Xo A.B. to lO'', though it appeared much like 17th.

Clear; rather more like an A.B. than the tAvo preceding ev'gs, but

A'ery doubtful about any A.B.
Considerably hazy at 8|'', clear at 10'\ no A.B.
Mostly clear, yet inclining to cloudiness. Part of the X. sometimes

obscured : no A.B. to 9|'' ; in the observatory to that time.

Ov't. At 11'' tolerably clear in the X. ; obs. imperfect.

Mostly ov't. At 9^'' X. considerably clear, no A.B. to 9|''.

An A.B. sprung up about 8'' or 8|:''—streamers rather numerous

—

no Avell defined arch—mixed Avith so much cloud near horizon as

to destroy the symmetry of the arch. About 8f'' it gathered

into patches of light, Avith here and there a faint streamer. Most
of the light Avas E. of X. ])oint. Two or three bright streamers

E. of X. Avere observed to move E. : none others Avere certainly

seen to" move.
Almost wholly ov't at Ridgefield, Conn. At 10'' some clear space

in the X., and under a cloud about 5° or 6° high, thought there

was an A.B.—thought I saAv a streamer or tAvo, but it might
have been the contrast of cloud and sky. It soon clouded. (481)
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Mar. 19

Apr. 5

7



144

1847.

Sept. 16

Oct. 1

Nov. 14

15

19

30

Dec. 8

26
1848.

Jan. 4

5

7

23

29

Feb. 6

16

25

Mar. 22

Apr. 28

30

May 27

28

July 28

Aug. 17

21

23

27

Sept. 8

Oct. 21

Bradley''s Auroral Register.

and ampl. 90° more or less ; but cut off at Eastern end. Both
arches rose upward gradually, soon after Avhich the upper one
broke up into patches of light, Avhich continued to move south-

ward : quite ill-defined. The first arch continued tolerably per-

fect to lO^^"", when I ceased looking at it from the observatory.

Clear. A.B. I first saw streamers "i" to 10" high about 8:^'', with-

out much other light, though the moon Avas shining. The moon
set about 10'', after which and even before, there was a segment
of an arch 4° or 5° alt. and 60° to 70" ampl. About the time the

moon set, the arch had become mere patches of light. Some few
streamers then.

Cl'r : no A.B. to 10^'' ; there m\'is a slightly suspicious light in the N.
Slightly suspected an auroral light, between 7f'' to 8^, but too

cloudy and too much moonlight to determine with any certainty.

Much clouded to 10''. Clear in the X. at 10^^ and to ll"". Slight-

ly suspected an A.B. at ll''. It may have been occasioned by
the moon which was in quadrature.

Slightly suspected an A.B. through an opening in the clouds about
8''. Entirely ov't in a few minutes: moon.

Cl'r to ab't 94^'' ; think there was no A.B. yet a faint auroral light

slightly suspected at times. Ov't at 9f*'.

Clear to 7'' ; ov't to 10''. Mostly cl'r at 1 1''. Was there an A.B. ?

Clear. Slightly suspected auroral light at S''.

Clear. Slightly suspected a faint auroral light, but am inclined to

think that there was none.

Ov't to 10''. Clear at 12" ; saw no A.B. : poor obs.

Ov't early : at 1 l^V'' cl'r, and perhaps earlier ; saw no A.B. : poor obs.

Cl'r, Strongly susp. an aur. light ab't 8'' ; saw no streamers : moon.
Clear. No^A.B. at 7" to IV" : none at 9". Suspected A.B. at 1 1^*"

;

not a very good obs.

Ov't to 9'' and doubtless later, snowing at 8^''. Mr. Pardee saw an
A.B. through an opening in the clouds about 6 a.m. of the 7th.

It was of a red color. (483)
Clear. Moon. About 9'' to %\^ suspected some auroral light, but
was uncertain,

Cl'r. Strongly susp. some aur. light ab't —*", but at 10^^ concluded
there Avas none.

Nearly clear at 9f ''. No A.B. seen ; some clouds in the Avay.

Almost AvhoUy ov't to 9'', partially clear at times. N. obsc. at 10^.

Clear. Strong suspicions of a sl't A.B. ab't 9''
: saAv no streamers.

Clear. About 9|^'' suspected a slight A.B., but a few minutes Avatch-

ing confirmed it, as I saw one streamer distinctly, and two or

three others faintly : the one reached up to about 7" or 8° alt. E.

ofN. At 11 1" ov't.

Almost wh'y ov't to 10''. Through an opening in the clouds ab't

9^'' slightly suspected some A.B., but Avas uncertain.

Almost Avh'y oA^'t from 9'' to 9^". Clear at 10^'' ; could see no A.B.
Sky much obsc. by clouds. No A.B. seen from the observatory.

Ov't entirely to 9''. At 9f'' saw the light of an A.B. above the

trees ; could not be mistaken : saAV no streamers.

Clear, and no A.B. at 12".

Clear. A.B. slightly suspected about 9'', but think there was none.

Clear. No A.B. seen at 8^1^, nor at 10''. Not a very good obs.

Ov't early. M'y cl'r at 9^'', but hazy in N. SaAV no A.B. : poor obs.
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1851.
Mar. 2

3

4

5

6

1

8

9

10

11

12

13

14

15

16

17
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19

. 20
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22

23
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27

28
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30

31

Apr. 1

2

3

4

5

9

10

11

12

13

14

15

16

17

18

19

20
21

22

Clear. No A.B. at 10\
Nearly clear in the N. No A.B. seen at W\
Clear. No A.B. seen at lO''.

Partially clear. No A.B. seen at 10'^.

Cloudy. Ov't to 9^".

Ov't and snowing at 8''.

Ov't and drizzling rain to about 8" : at 8|^ snoAving again.

Clear. Moon. No A.B. seen at 9^'\

Partially clear. No A.B. seen at 10^ Moon.
Clear. No A.B. seen to 10''.

No A.B. seen. Thinly ov't to 10'\

Clear. No A.B. seen at -''. Low cloud in N. at -^.

Ov't to (10"?)

Ov't to lO"*, and probably later.

Ov't to o4^^

Ov't and stormy
;
probably all night.

Ov't.

Ov't to 11'', and probably later.

A few clear streaks : no A.B. Appeared rather light, but prob-

ably owing to the contrast.

Clear. No A.B. to 9^".

Clear. First noticed a general light about Sf' low down.
Ov't, and rain about 9^''.

Ov't from 8'' to 10''. Before 8'' no A.B. : many clouds.

Clear. No A.B. to 8^" : none at 10''.

Clear. No A.B. to lOi".

Cloudless : haze obscured stars within 15" to 20° of the horizon.

Clear. An A.B. First noticed streamers from the observatory at

9^'' : no arch and not much light
;
general light only at 11^''.

Clear. An A.B. ; ill-defined arch 1° to 1^° high. A few streamers

seen at 9^^.

Ov't to 10'', and probably later.

Clear. No A.B. at lO^''.

Cloudless but hazy. No A.B. seen to lO''.

Ov't and rainy to 9^''. Ov't doubtless later.

Clear. No A.B. to'lO".

Partially clear. No A.B. seen at 10'' to 11''.

Ov't, and some rain about 84^''.

Ov't to 10'', and probably later.

Sky covered with thin clouds to 9''.

Ov't to 10'', and probably later.

Clear. Moon. No A.B. seen at 10''.

Moon shone clearly at 9'', but no A.B. seen to 10''»Ov't.

Ov't.

Clear
Clear

No A.B. at 10^
Moon. No A.B. at 9''.

Partially clear. Moon. No A.B. at 10''.

Ov't and rainy all night.

Ov't, probably all night.

Ov't and rainy, probably all night.

Ov't.

Ov't and rainy, probably all night.

Ov't to 9^'', and doubtless later.

Ov't to 10", and probably later.

Clear. No A.B. to 9^''.
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Bradley's Auroral Register.

Mostly clear. Slightly cloudy. No A.B. at 10''.

Clear. No A.B. to 10\
to 10'".

at 10\
at 10\

Clear.

Clear.

Clear.

Ov't to

Clear.

No A.B.
No A.B.
No A.B.
10''.

No A.B. at 10''.

Ov't to lO*", and some rain.

Broken clouds in the N. about 8'', Did not look out after that.

Mr. E. W. Blake says there was an A.B. about 10^'' to 11^: no
streamers.

Clear. No A.B. at 10".

Ov't up to —''.

Ov't to 10'', and raining.

Ov't to lO*", and raining.

Clear. Moon. No A.B. seen.

Ov't to 10''.

Sky filled Avith clouds at 10'' and 11''.

Thin cloud in N. Moon at lOi'' shone brightly. No A.B. seen.

Ov't and rainy to 10'', and doubtless later.

Ov't and rainy to 9'', and doubtless later.

Ov't to 10'', and probably later.

Obs. impos. at 10''. Cloudy all the evening.

Clear. Moon about full. No A.B. seen at lOf''.

No A.B. seen at 9'' to 10\
Obs. hardly possible, on account of moon and clouds.

Clear. No A.B. seen at 10''.

Clear. No A.B. seen at 9'', nor before.

Ov't, probably all night.

Ov't. It was clear at 3'' a.m. of 21st. No A.B.
Clear. No A.B. at 10".

Ov't. A thunder shower at 9''.

Clouds interfered at 10''. Think there was no A.B.
Clear. No A.B. to 11".

Clear. No A.B. at 10".

Clear. No A.B. at 10".

Ov't to 10". Some rain during the night.

Clear. No A.B. at 10".

Ov't and rainy.

Ov't, probably all night.

Clear. No A.B. at 10", or at 10^",

Ov't to 10" and later.

Clear. No A.B. to 10".

Partiallv clear. Obs. almost or quite impos. the whole ev'g to lO'',

Clear. 'No A.B. to 10".

Clear. An A.B. : no streamers seen : an arch 40° to 50° amplitude;
broken and in patches. Moon.

Ov't. Obs. impos.

Ov't Obs. impos. to 9|", and doubtless later-.

Ov't to 9".

Ov't. Moon. Obs. impos. : some rain about 10".

Clear. No A.B. seen to 10". Moon.
Ov't, and thunder shower about 9".

Clear. Moon, No A.B. seen about 10",

I
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Clouds obstruct the view. Moon. No A.B. seen at 10''.

Obs. nearly or quite impos. to 9''; at 10'' nearly clear. Moon.
No A.B. seen.

Obstructed by clouds. Moon. Obs. nearly impos.

No A.B. about 9''.

Clear. No A.B. at 10^".

Clear, but a little hazy : no A.B. seen about ll**.

Clear, a little hazy : no A.B. at 11''.

Clear. No A.B. at 10^
Clear. No A.B. at 9^''.

Ov't to 9'', and probably later.

Ov't to 10|'', and probably all night.

Obs. impos. on account of clouds.

Clear. No A.B. to 10^
Clear first part of evening. Ov't at 10''.

Clear. I had scarcely a doubt of an A.B. about 9^'' to 10''. Saw
no streamers, nor arch : general light. (494)

Ov't. Obs. impos.
No A.B. seen about 9''.

No A.B. seen about 10^''.

Obs. impos. most of the evening.
Obs. nearly impos. : part ot the time to 10'' quite impos.
Ov't ; rain during the Avhole night at intervals.

Clear. No A.B. seen at S^'^ : too much daylight.

Obs. impos. on account of clouds.

Clear. No A.B. seen. Moon. A few clouds.

Clear. Moon. Saw no A.B. at 10''.

Ovt : prob. all night.

Ov't to 10'', and prob. all night. Violent thunder shower.
Obs. difficult on account of clouds. Moon.
Hazy. Saw no A.B. at 10".

Obs. impos. Clouds and moon. Some clear sky, but saw no A.B.
Clear. Saw no A.B. to 9''.

Clear. Moon. No A.B. seen at 10\
Ov't tolO\
Ov't to 10"' in the N. and W.
About 8^'' first saAv bundles of streamers : no arch visible, nor

light except very low down. Did not Avatch it after 10'': not
much seen besides streamers to this time ; some quite bright : alt.

25° to 30°. (495)
Partially clear. No A.B. seen to 10''.

Ov't.

Clear. No A.B. at 9''.

Clear. No A.B. at 10".

Clear, or mostly so. No A.B. at 10''.

Clear. No A.B. at 10".

Ov't and rainy to 10", and ov't doubtless later.

N. ov't all ev'g. Clear once Avhen I rose in the night, but no A.B.
Clear, except a Ioav cloud which covered much of .an aurora visible

above it. A few streamers at about 9^", and at 10" only general
light. (496)

No A.B. at 9*".

Ov't.

Clear. No A.B. at 10^
Ov't.
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Sept. 1

2

3

4

6

6

Sradle'i/s Atiroral Begister.

9

10

11

12

13

14

15

17

No A.B. seen to lO'',

No A.B. seen at ^^^.

seen to ^^^.

Moon. No A.B. seen.

Clear. No A.B. at 9^^
Ov't to 10^
Clear. Moon.
Clear. Moon.
Ov't.

Ov't mostly to 9'^.

Clear. Moon. No A.B.
Ov't to 10^
Clear. No A.B. seen to 10''. Moon.
Ov't at 10^^''. Some clear sky before this,

Ov't at lO'^.

Little clear sky in N. to l^''. Then m'y cl'r in N. to 2^ 5""
: no A.B.

Clear. No A.B. seen at 10|''. Moon.
Clear. No A.B. seen at 9^^.

Clear. NoA.B. atlO^
Clear. No A.B. at 9'\

Ov't to lO**, and probably later.

Ov't and rainy to 10^
Clear. No A.B. at 9f'> ; a low cloud in the N,
Clear. No A.B. at 9'' to 9^''.

Ov't to lO*", and probably later.

Ov't to 10'\ and doubtless later.

Clear at 9^. No A.B.
Clear. No A.B. to 10\
Clear. No A.B. to 10".

Ov't to 10'', and doubtless later.

1

Clear.

Clear.

Clear.

Clear.

Clear.

No A.B.
No A.B.
No A.B.
No A.B.
No A.B.

very clear.

at 9\
at 10\
at—" :

at lO''.

at 9"', or at 9^".

Ov't at 9*^, and probably later.

Only partially clear. No A.B. seen at 9".

Clear. Moon. No A.B. seen at 10'',

Clear. Moon. No A.B. seen at 9^" : about 8" it was cloudy.

Clear. Moon. No A.B. seen at 8f'', (After 1'' A.B. of first class,

reported to Prof. Denison Olmsted.) (^Q*^)

At 10" slightly ov't.

Clear. Moon. About %^'^ saw two aui-oral arches, the upper 20°

in alt. At 9" only the lower arch was visible : red light in N.E,
Saw but little moi-e to 9'', when it began to cloud over. At 10''

ov't thinly. (498)

Clear to 9'', when it began clouding. At 8^'' saw an arch, or a frag-

ment of one, and twice saw bright streamers with rapid lateral

movement, after which clouds obscured the whole. Arch 19*

alt. : dark bank below. (499)

Nearly cleai*. No A.B. seen. Moon.
Clear. No A.B. at 9|''. (A splendid A.B. seen about 1'' a.m. of

11th. See N. Haven Journal and Courier of the 15th.) (500)
No A.B. seen at ^^.
Partly clear. No A.B. seen at 91". Moon.
Ov't and rainy to 9^'', and probably ov't later.

Clear. No A.B. seen at 10''. Moon.
No A.B. seen at 9^", none at 10:^". Moon.
No A.B. at 8'', nor" at 9''.

Clear.

Clear.

i
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No A.B. seen.

30

Oct. 1

4

6

7

Nov. 30

Dec. 6

10

21
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29
1852.

Jan. 1

1

15

20
22

25
Feb, 1

13

16

Mar. 5

6

11

Apr. 3

Clear. No A.B. at 9".

Clear. No A.B. at O^ to 9^''.

Clear. No A.B. at 10^
Ov't to 10\ and doubtless later.

Ov't to —''
: at 10=' a little clear sky visible.

Ov^t to g^'', and doubtless later.

Cold and clear. No A.B. at 9^*' ; none at 10*>.

No A.B. at 9" ; none at 9^''.

Ov't most of the evening. At 10'' nearly clear.

Clear. No A.B. at 10".

Clear. No A.B. at 9'' ; none at 10".

Partially clear. A splendid red Aurora. At 7" 25" fine exhibition

of streamers converging from every point of compass. Those
on the S. of the centre, or corona, (which was scarcely a corona,)
10° to 15° long. At 9^" a fine exhibition still in the'E. or E, by
N. Clouds interfered very much. At 2^'' a.m. Prof Olmsted
reports a dark segment in N., 8° high and 90° amjil. Streamers

at 3" 40'". See New Haven Journal. (501)

Ov't to 9", and prob. later.

Clear. Moon to 10". At 10^" saAv a large streamer or a bundle
of streamers. Very little general light in N. (502)

Clear. Moon. No A.B, seen from 8f" to 10^", from observatory.

Mostly clear. No A.B. seen at 10^". Moon.
No A.B. seen at 10" to 10|".

Clear .at 9". Obstructed with stratified clouds at 11". Moon. Ap-
peared very light, but probably due to moonlight.

No A.B. seen at 9". Slightly suspected one about 7". Moon.
Partially clear to 8^". Moon. No A.B. seen. At 11" clear, down

to within 4° or 5° of the horizon : no A.B. seen.

Ov't.

Nearly clear. Suspected an A.B. at 9". Saw no streamers, in a

few minutes watching.
M'ycPr. A cloud on hor. 3° to 4° high; quite light above it. Moon.

Clear at 7". No A.B. seen. Ov't at 9".

Clear. No A.B. at 9f".
Clear, inclining to clouds. Some suspicions of an A.B. at 8;^^".

Clear. No A.B. seen from observatory to 8". None seen at 9f"

;

not a very good obs.

Clear. No A.B. at 9". A very faint suspicion.

Clear. Moon. No A.B. seen at 10".

Ov't up to 9".

About 7" saw a horizontal brush of light E, of N. across the handle
of the dipper, Eta and Zeta, which almost immediately vanished.

Soon another smaller brush, a degree or two lower down, ap-

peared and vanished. Saw no other except an unusual light on
the horizon. None at 9"

; at 10^" a little cloudy. It was misty
all the evening.

Nearly ov't. Clear at 10" from horizon up 6° or 7°. No A.B. seen.

Ov't to 10". At 4" A.M. of 7th clear. Moon. No A.B. seen.

Ov't to about 9": at 10", or a little after, nearly clear. No A.B.
seen. It was a little suspicious, however.

Clear at Ridgetield, Conn. Susp. A.B. about 10" : saw no streamers.

Clear. Moon. No A.B. seen at 9".

Clear. No A.B. to 9".
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Clouds filled the N". at 10''. There were strong indications of an
A.B. I had scarcely a doubt. (503)

Clear. No A.B. at 10^
Clear. Moon. No A.B. seen at %\^.

Clear. Moon. No A.B. seen.

Clear. Moon. No A.B. seen at 1 O*".

Clear. Moon. No A.B. seen at 9i^^.

Ov't first part of evening ; too hazy to obs. to lO'^.

Clear. About 9f'' the whole N. was filled with streamers, from
the horizon. Red light at lO.p ; some streamers; no arch ; con-
siderable general light.

Almost Avh'y ov't: appeared quite susp. in places throiighthe cl'ds.

Clear. No A.B. seen at lO'^.

Clear. An A.B. : low arch on horizon nearly. Streamers at S^*"

;

two arches. Settled down into general light at lO*". (504)
Ov't to lO'', and probably later.

Nearly ov't.

Nearly ov't. Obs. nearly impos. to 10*^.

Clear.

Ov't.

Clear.

Clear.

Clear.

No A.B. seen.

No A.B. seen at 10''.

Moon. No A.B. seen.

Moon. No A.B. seen at lO^''.

Ov't to 10'', and probably all night.

Clear. No A.B.
Clear. No A.B.
Clear. No A.B. at 9i\
Clear. No A.B. at 10^.

Clear. No A.B. at 10^
Clear. No A.B. at 9''

: slight susp. of one, but place of obs. bad.
Clear, but a little hazy. No A.B. at 10".

Ov't at 10''.

Clear. No A.B. at 7\ nor at 9^
No A.B. at 10''.

Clear. No A.B.
Strongly suspected an A.B. No streamers seen at 9^^.

Clear. No A.B. seen at lO*". Moon.
Clear. No A.B. seen at 11". Moon.
Ov't up to —''. Cleared away late; clear at lO^-''.

Clear. Suspected an A.B. at 8'', and at 10'' ; saw no streamers.
Clear. Moon. Slight suspicion of an A.B. at 84^''.

Clear and cold. No A.B. seen from 7'' to 9''. Moon.
Ov't.

Clear. Moon. Slight suspicions of A.B, about 10'', but doubtful.
No A.B. seen at 9+".

Ov't.

Clear. Some suspicions of an A.B. at 10'',

Cl'r. A.B. at 10'' and after: no streamei-s noticed ; no arch. (505)
Clear., Strong suspicions, almost certainty, that there was an A.B.
Saw no streamers at 10''. (506)

Cl'r. Think there was an A.B. ; saw no streamers : cl'ds interf (507)
Clear. There was an A.B., I have hardly a doubt. No streamers

seen about 10'' in five minutes watching. (508)
Nearly clear. Moon. No A.B. seen.
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Moon. No A.B. seen.

No A.B. seen.

Slight suspicions of an A.B. about 9^"^.

91"

No A.B. seen at 9^-''.

No A.B. seen.

Clear.

Ov't.

Clear.

Clear.

Ov't.

Ov't to 10'', and probably later.

Clear. Moon. No A.B. at —>>.

Clear. Moon. No A.B. seen at 10^''.

Rather hazy. Moon. No A.B. seen at

Clear. Moon.
Clear. Moon.
Clear. Moon.
No A.B. at 9i".
Clear. No A.B.
Clear. An A.B. with streamers and broken arches about 9^

; could

not Avatch it long. (509)

Clear : did not make much of an obs.

Nearly clear.

Clear. Moon. No A.B. seen at ^\^.

Clear. Moon. No A.B. seen at 9*'.

Not AvhoUy cleai'.

Mostly ov't at lO**. At O^'' some suspicions of an A.B. It may
have been the effect of the rising moon.

On N. Y. Central R.R. all night, clear, but saw no A.B.
Clear, or nearly so : poor obs.

Ov't.

Partially clear. No A.B. seen at 10".

Ov't.

Ov't, probably all night.

Ov't, pi-obably all night.

Clear. No A.B. at 10'' to lO^''.

No A.B.
Clear. No A.B. seen at 10''.

No A.B. about lO''.

Partially clear. No A.B. seen from 9'' to 9^*^.

Clear at 9''. Moon. Saw no A.B. ; could not see below 20° alt.

from horizon.

Clear. Moon. Think there was no A.B. at 9^''.

Clear. No A.B. at 8'', nor at 10''.

Ov't, proliably all night.

Nearly clear. Suspected an A.B. about 10'' ; saAV no streamers.

Clear. No A.B. at 8'' or 10".

Clear. About 8|'' to 10'' an A.B. No streamers; low light, arch

of 30" to 40° extent. (510)

Clear. No A.B. at 10''.

Nearly clear. Moon. No A.B. seen at 9''.

Clear. Moon. No A.B. at 10''.

Clear. Suspected an A.B. about 10'': saw no streamers.

Clear early in the evening, but cloudy later till 10''.

No A. B. seen at 9''.

Ov't.

Ov't mostly. A bright appearance among clouds in the N. Think
it was contrast.

Nearly clear. About 11'' saw what resembled streamers among
clouds: scarcely a doubt. (511)

20
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No A.B.Clear
Clear,

Ov't and snowinof.

No A.B. at gf*. None at 10^.

Clear. An auroral arch about 5° high at 8**. Continued to de-

crease in altitude until 10*". Nothing remarkable.

Clear. NoA.B. atll^
Clear at 10i^ No A.B.
Partly ov't, but among the clouds saw streamers at about 6^*^. No

great display of aurora seen. Clouds covered the northern sky
at 10\ (512)

Clear. No A.B.
Clear. An A.B. : low arch or bank of light ; saw no streamers.

Clear. An A.B. About lO*" and after, fragments of low arches,

from which shot up fine streamers ; but soon all diminished.

Clear. Saw at 9^'' a bright fragment of an auroral arch ;
20° alt.,

East of North. No streamers seen ; died away about 10^'^, or

before.

Ov't and snowing.
Ov't.

Ov't.

Clear,

Clear.

Clear.

Ov't.

Ov't.

Clear. Saw no A.B. : poor observation.
Ov't to 10*>, and doubtless later.

Ov't to lO"*, and doubtless later.

Clear. Moon. No A.B. seen.

Ov't.

Ov't.

Clear,

No A.B. to 9\
No A.B. to 9\

Numerous streamers from an irregular bank of

(513)

or 6° altitude, 70* or

(514)

Fine A.B.
light on horizon.

Clear.

Clear. No A.B. at 9''.

Clear. A fine arch of auroral light at S^

80° amplitude. No streamers.



II* N'oTicES OP Auroras extracted from the Meteorological Jour-
nal OF REv^ Ezra Stiles, S.T.D., formerly President of Yale
College; to which are added, notices of a few other Auroras
recorded by other observers at New Haven, Conn., collected

a?id arranged by Puof. Elias Loomis.

Rev. Ezra Stiles, S.T.D., was graduated at Yale College in 1746, and in

1749 became tutor in the College, in which station he remained six years.

In 1755 he was ordained pastor of a church in Newport, R. I. In 1776

the events of the war dispersed his congregation, and induced him to re-

move to Dighton, Mass., and subsequently to Portsmouth, N. H. In 1778

he became President of Yale College, and continued in this station till his

death, May 12, 1795.

President Stiles commenced a Meteorological Journal at Newport, in

January, 1763, and continued it, with but slight interruptions, till May 10,

1795, only two days before his death. In this Journal he made frequent

memoranda of the Aurora Borealis. These memoranda have been carefully

selected from the Journal, and are embodied in the following catalogue.

Auroras observed at Newport^ JR. I., Lat. 41° 29' N.^ Long. 71° 18' W.^ by

Rev. Ezra Stiles, S.T.D., formerly Presideiit of Yale College.
No.

1 1763, Nov. 11. Coruscations reached two-thirds the way to the pole
star, and extended 80° around the horizon.

2 1764, Jan. 23. Aurora Borealis.

3 " Mar. 5. Aurora Borealis.

4 " June 18. Aurora Borealis.

5 " Sept. 28. Aurora Borealis.

6 1767, May 16. Aurora Borealis.

7 1768, July 20. Aurora Borealis. Very extraordinary.

8 " Aug. 6. Aurora Borealis.

9 " ^^^g- "i- Aurora Borealis.

10 " Dec. 5. Aurora Borealis.

11 1769, Jan. 5. Aurora Borealis.

12 " Feb. 27. Aurora Borealis.

13 " Apr. 20. Aurora Bor<?alis, 10° high.
14 " July 7. Aurora Borealis. Streams scarcely to pole star.

15 " July 8, lO'' P.M. Arch of aurora from N.W. crossed the me-
ridian south of zenith. Passed a little south of Alpha Lyrse.

16 " Oct. 7. Aurora Borealis.

17 " Oct. 23. Aurora Borealis, streams.
18 " Oct. 24. Aurora Borealis.

19 " Oct. 25. Aurora Borealis.

20 1770, Jan. 17. Aurora Borealis.

21 " Jan. 18. Aurora Borealis.

22 " Feb. 28. Aurora Borealis.

23 " Mar. 23. Aurora Borealis.
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24
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27

28
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34
35
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37

1772,

1773,

1774,

1775,

July B. Great A.B. 9'^ -iO™ to 10'^ and more. The streams

reached nearly to the zenith, and broad sheets of light fre-

quently ascending out of the north, and passing 60° or 70°

in a second. The coruscations Avere white ; little red.

Great A.B. at 9'' evening.

Aurora Borealis.

Aurora Borealis.

Aurora Borealis.

Aurora Borealis.

Extraordinary Aurora Borealis.

Aurora Borealis.

Aurora Borealis.

Aurora Borealis.

Aurora Borealis.

Aurora Borealis.

Aurora Borealis.

Aurora Borealis.

July
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1780, July 28. This evenint; wc belieUl a very sino-ular aurora. At
8'' 5'' P.M. Mr. At\vatcr saw the aurora in 8.E., ahift between
Lyra and Aquila.

8" 24"'. A coruscation rose in the liorizon E. 20° S., antl in

that region a sheet of redness extending southerly, and a

sheet of Avhiteness adjoining northerly. Xone from the pole.

S*" 25"' to 28'". Sheet of duskish redness spread round from
east to south, or to 20° west of south, and so round the edge
of the horizon, to above half way up to the zenith. Indeed
the southern and especially the 8.E. part of the hemisphere

was generally atlected with aurora, while there was nothing

of it in the north.
8'' 29"\ Considerably evanescent in some parts, remaining

in others.
8'^ 45"'. Aurora arises in the north, and spreads not in cor-

uscations, but a sheet of whiteness uj) to the zenith.

8'' 50"\ The whole hemisphere filled with liglit, E., W.,
N. and S. visible through mackerel clouds.

9'\ White aurora, extensive, covering to south of zenith.
9*^ 36"\ Streams of white aurora arising from N.W., pass-

ing by the easternmost star of Ursa Major, coming thence
over to the meridian, and perhaps ;30° S. of zenith, ranging
along on west side of Lyra and Aquila, and to south of Aquila,

forming a sheet of light covering those stars, yet so transpa-

rent that the stars appeared well through it.

9*^ 40™. Streams vanish ; north aurora continues ; a black

cloud lying along under the pole star.

9'' 50"\ Extends to Jupiter; luminous W. and E.
10'' 2™. The whole hemisphere overcast with large fleeces

of clouds, upon a luminous back ground. A large luminosity

due south, and perhaps 10° high. The north luminous though
without coruscations.

lO*" 10™. Very luminous in N.E., or nearer east.
' July 29. Aurora Borealis.
' Aug. 2. Aurora Borealis.
' Sept. 21, ll*". A.B. as high as uppermost pointer in L'^rsa Major,

next to and under pole star.

" Oct. 30, 10'\ A.B. around under the i^ole, 8° or 10° high.
" Nov. —. A small aurora.
" Nov. 19, IC^. A.B. one-third up to pole star. After midnight

coruscations extend above the pole star. It maintained its

splendor till obliterated by the dawning day.
" Nov. 20. Aurora Borealis as last night.
" Nov. 22. Aurora Borealis.
" Nov, 23. Small Aurora Borealis.
" Nov. 25. Great Aurora Borealis, 15° high.
" Nov. 26, 7*^. Aurora in north. At 8'' aurora had overspread

the hemisphere, and apparently for two hours high all around
the horizon. Very light white in the south.

At S'' 15™ dense black cloud from north passed slowly over
toward the south. Two splendid luminosities N. by W.^
and N. by E. At midnight clear starlight, clouds all gone.
Only aurora under pole.

68 1
" Nov. 27, 10^''. Aurora an hour high all around the horizon,

69 " Nov. 28. Aurora Borealis.
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as to touch the stars in the Bear's tail, and be^an to vanish

or decay from the ])ole westward. East end of the arch

touched the horizon at E. 2° 8. by compass. Touched the

western horizon W. 20° N. by coni])ass.

At 10'' 32™ I found the east end ascendin<>: from the hori-

zon, passed tliroucch Alpha of the northern crown, and
through the tail and back of the Great Bear, touching Beta
and Gamma.
At 10'' 37"' all the arch west of the pole and meridian van-

ished, except a lucid beani or pyramid. At lO*" 44"" a renewal

of the arch westward. Arch south of Beta and Gamma Ursae

Majoris. A new horizontal beam arising i\nder the pole,

where the auroral lucidity continues. At 10'' 48'" nearly

evanished, breaking up a})ace. At 10'' 52"" whole arch quite

evanished. At 11'' aurora under the ])ole still, and extending
N.E. as high as Cor Aquila>, and to bright stars in Cassiopeia,

and a sensible light as high as the pole star.

At 11'' 10'" aurora continues in the north under the pole,

and a lucidity on Cor Aquila'. At midnight, dark cloud lying

along under the pole, interstreaked with horizontal lights.

Aurora seems breaking up.

The bow continued for three-quarters of an hour, the most
of the time well defined, all the time rising toAvard the ze-

nith, passing 32° on the meridian in forty or forty-five min-
utes. But the horizontal ends of the boAV or zone did not
move so much.

1781, Mar. 28, at lU'', a small Aurora Borealis.
' Apr. 13. Considerable Aurora Borealis about 9^''.

' Apr. 14. Small Aurora Borealis,
' Apr. 15. Faint Aurora Borealis, low.
' Apr. 17. White A.B., two-thirds up to pole.
' May 11. A, B. 2 hours high, and three-fourths round the horizon.

Observed at East Hartford, Conn.
' May 17. Considerable A. B. ; observed at Brimfield, Mass,
' June 7. A.B. 30° high; from N. 30° E. to S. 5° W.
' June 9. Aurora Boi*ealis, great and difiused.
' June 20. Sn\all Aurora Borealis.
' July 9. Small Aurora Boi*ealis.

' Aug. 8. Small A.B., (Coruscations two-thirds up to pole star.
' Aug. 1 7. Small Aurora Borealis.
' Aug. 20. Small Aurora Borealis.
' Sept. 18. Aurora Borealis, 5° high.
" Sept. 25. At 7" 20"' an arch about 20° above the horizon in-

clining toward the Avest. At 8:^'' the coruscations tend to-

ward a point in the zenith, one streak in the west very red

:

ascend in flames similar to the coruscations from a large fire.

The flashes extended nearly to the S.W. The flashes as-

cended with great rapidit3^ Its continuance about a quarter
of an hour. At Sf' an arch similar to the first, about 30°

high. At an instant, another arch over the first about 40°

high, both inclining toward the west. Streaks up from the
first arch, very bright, but no flashing. The coruscations
ascend in the form of a cone. They point in the zenith. Im-
mediately upon that, the flashing began in the east and west
with great rapidity. A bright moonlight evening. At 9"*

little or no appearance of any light.
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fluence of columns from all the N.W. and N. to the zenith

oonc-umno- in the two stars in heads of (Gemini. At 7'' 44'"

all these over, hut new ones rising and ))laying. At 7'' 59™

another arc in north, i)assed under the pole. At 8'' 1|'" pyr-

amids playing from the ui)])er limb. At 8'' 11"' coruscations

concur between Gemini and the two stars in the liead of

Leo, or in midst of Cancer, and on the meritlian 12° south of

the zenith ; but evanishing and faint.

At 8'' 15'" a new arc rose from S.W. horizon, touched Orion,

Rigel, Sirius, or a little below, and passed romid to eastern

horizon. At 8'' 20'" the south arc, or remnant of it, crossed

through Lepus, 5° south of Rigel, and 2° or 3° south of Si-

rius. A branch issuing from it ascended through Sirius,

At 8^^ 30"" south faint "arc remaining and sinking further

south, or below Sirius and Le])us. All the south in aurora

dim or dull and faint, down to south horizon, and perhaps
40° each side the meridian, the upper side a curved limb per-

haps half way u]> from the horizon to Sirius. At 9'' heavens

full of aurora. I left ol)serving.

1783, Apr. 2. Small Aurora Borealis.

At 8'' 50'" A.B., arc 5° wide up Avithin 5° of pole star.

Small Aurora Borealis.

Small Aurora Borealis. Arc 3° high along under jDole.

Small Aurora Borealis,

Aurora Boi-ealis.

Aurora Borealis.

At 9'' 5™ saAv an auroral beam arising from W. 19° N.
perhaps 15° above the horizon, ascending about Berenice's

hair, thence between Arcturus and Cor Caroli, and ranged
near or through the northern crown, through the stars in

Hercules' hip. At 9'' 30'" crossed the meridian and passed

south of Lyra, when there ascended another stream from E.

horizon and joined that from the Avest about the vertex. It

described a crooked path, the upper part bending southward.

At 9'' 40™ evanished.

1784, NoA'. 15. Aurora Borealis,

1785, May 9, Aurora Borealis.
" June 5. Aurora Borealis and Australis.
" July 3. Aurora Borealis.
" Aug, 9. Aurora Borealis, small.
" Sept. 8. Aurora Borealis, large.
" No\^ 29, Aurora Borealis, small.

1786, Feb. 28. At 10'' A,B, ; from a dark cloud 15° high issued cor-

uscations to the pole star,

" Mar. 13, Great Aurora Borealis,
" Mar, 19. Great A.B. Auroral arch from E. to W., half w^ay

np to the pole star ; stri» or streams up to pole,

" Mar, 20, Aurora Borealis,
" Mar, 21. Aurora Borealis,
" Mar, 22, Great A.B. By 9'' the coruscations spread over the

northern half of the hemisphere, and arches E. and AY. crossed
20° south of the meridian. At 9'' 5"" a beam from the E, as-

cended and passed over Spica Virginis then nearly on the me-
ridian ; at the same time another from the Avest touched Sirius

Avith its south limb, and in five or six minutes it evanished.

21

Apr.
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ridian : the center of which was near Beta in Aries, and about
4° S.W. from Alpha Arietis, 20° south of the zenith of Yale
College. From this center proceeded every Avay, N., S., E.,

and W., radial beams half way down to the horizon ; be-

sides a r^d beam or arch or broad stream Avhich then crossed

from east to west through the coronal center from horizon

to horizon, or very nearly. A dim arch or luminous circle

or belt, round through the southern board, crossing the me-
ridian about two-thirds the way from the zenith to the south

horizon. Below Avhich was a penumbral darkness, Avhich in

five or six minutes became tinged with red to the southern

horizon. About 10'' 10™ or sooner the vertical crown became
faint and evanishing. It lighted vip again with new inlaying,

varying and alternately evanif<hing striae or radii. I examined
the celestial globe, and found the stars near the ceuter to be
the two stars in the head of Aries, which were on the merid-

ian at 10'' 35™ nearly; at which time the crown was much
obliterated, though the heavens are full of aurora. At 11''

the radii continue, proceeding to S.E., S., and S.W., but

chiefly S.E. and nearly S., then a chasm, and then streams to

S.W. and W., but the extremities of the radial beams are

dissipated about the center. Yet there is still a redness in

the southern board, down to the horizon, and perhaps an
hour and a half high. In the northern board the whole semi-

hemisphere is covered with a dim whitish sheet of light like

the dawn of day. In the height of the phenomenon I read

the New Haven Gazette by the auroral light. I never before

saw so splendid and universal an aurora. At 12'' aurora

north and northwest.

1V89, Dec. 24., Aurora Borealis.

Aurora Borealis.

Aurora Borealis.

Aurora Borealis.

Aurora Borealis, small.

Aurora Borealis, small.

Aurora Borealis, small.

Great Aurora Borealis.

At 7'', Aurora Australis south two points east. Gone
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1803, Jan. 13, Aurora Borealis about 10^ Dwight.

1803, Mar. 19. Laro-e Aurora, very \n-v^\\%. LeffingwelL
" Sept 19. A brio-ht Aurora Borealis. LeffingwelL

1804, Apr, 1, Aurora Borealis. Bag.
" May 2, Aurora liorealis with streamers. Bay.

1805, Sept. 15. Aurora Borealis. Bay.
" Sept. 24. Aurora Borealis. Bay.

1806, Jan. 11, Aurora Borealis. B<iy.
" Mar. 16. Aurora Borealis. Bay.

1807, Apr. 11. Aurora Borealis. Bay.
" May 8, Aurora Borealis. J><iy.

1814, Apr. 17. Aurora Borealis. Bay. Seen at Cincinnati, Ohia,
" Sept. 11. Aurora Borealis. Bay. Seen at Cincimiati, Ohio-

See Daniel Drake's Picture of Cinciunatii, 12mOy

1815, pp. 245-6.

1818, June 6. Aurora Borealis. Bay.
" Sept. 20. Aurora Borealis. Bay.
" Sept. 26. Aurora l^orealis. Bay.

1819, Feb. 19. Aurora Borealis. Bay.
" Oct. 12. Aurora Borealis. Bow from East to West, Bay.

See Nash's Diary for 1821, p. 79.

" Nov. 13. Aurora Borealis. B^ay.

1820, May 1. Aurora Borealis. Bay.
1827, Jan. 18. Aurora Borealis very bright at 9^ with a few faint

coruscations extending 45° on each side of the north point,

having its vertex under the north star, and rising 8° ©r 10°

above the horizon. Ilerrick.
" Aug. 27. Aurora Borealis. Herrick.
" Aug. 28. Remarkable auroral arch between 9*^ and II'' ini the

form of a broad belt extending from the West to the East.

Am. Jour., vol. xiv, p. 91.

" Sept. 8. Aurora Borealis very bi-illiant. HerricJc.
" Sept. 9, Aurora Borealis. Faint light in the north a little Be-

fore 9'\ Saw an arc of a bow in the N.W. extending up-

ward about 5°. Herrick.
" Sept. 25. Aurora Borealis. About 6'' 40™ the northern half of

the heavens was suttused with a red light, which gradually
disappeared except in the north and by east, where it in-

creased in intensity. At the same time radii of light of a

white color extended from and between the W., N. and E.,

and met in a center directly in the zenith. Jets of light of

a bright orange color appeared in the east, which gradually

approached the S.E. when they were hid by the clouds.

About 8'^ 45™ the clouds began to roll away to the eastward,

when the northern half of the hemisphere was of a wliitish

color. The light was now chiefly confined to the east, where
a red light shone brilliantly : but upon the clouds moving off,

the light shot up in various directions between the north and
east. Herrick.

" Nov. 9. A red appearance in north, resembling the reflection

of a burning house about 8''. Vanished and a Avliite light

resembling a cloud succeeded. Herrick.

1828, Jan. 16. Aurora Borealis which lasted all night. Olmsted.
" Jan. 19. Aurora Borealis from 9^*^ last evening till day break,

a mild light extending from N.N.W. to N.E. about 5° in

heiffht. Herrick.
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31

32

33

34

35
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38
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48

49

50

51

52

53

1828, Feb. 12. At 9'^ 15™ Aurora Borealis appeared in the north,
sending np some pretty distinct and hmiinous columns. Dis-

appeared soon. Merrick.
" Aug. 14. Aurora Borealis between 8"^ and 9'\ Columns of light

at intervals between N.W. and N.E. rose to the height of
15°, constantly changing their situation and intensity of light.

In a half hour, it settled down into a white cloud. Herrick.

1828, Sept. 26. Aurora Borealis in the form of a Avhite cloud reaching
from N.W. to E.N.E. The upper edge gradually rose and
brightened and the lower part laded until it had the appear-

ance of a bow, in height about 10°, Herrick.

1829, Dec. 19. Aurora Borealis continued for several hours although
obscured by clouds during the greater part of the evening.

Herrick.
" Dec. 20. Aurora Borealis in form of a diffuse light extending

5° above the horizon. Herrick.

1830, Nov. 20, 10'\ A splendid Aurora Borealis. Olmsted.

1833, May 17. Aurora shooting out luminous columns toward the

zenith, occupying a space of 170° in azimuth. It exhibited

exceedingly rapid coruscations or flashes of light. Neio Ha-
ven Daily Herald.

" July 10, Very brilliant Aurora.
" Nov. 13. An auroral light in the east. Am. Jour., vol. xxv,

p. 384.

1834, Nov. 2, 8''. An uncommon brightness like the dawn in the

north, lasted with fluctuations all night. Loomis.
" Nov. 5. At 7^'* the entire horizon from the west point almost

to the east, was lighted up like the dawn with very consid-

erable brightness. The brightest point about N. 30° W.
Zioornis.

" Nov. 6. Between 8'^ and 9'' an auroral bank of light in the

N.W. Loomis.
1834, Nov. 28. At 8'' a faint auroral light extends along the northern

horizon from the east almost to the west point. Loomis.
" Dec. 4. At S"^ a slight auroral appearance in the north. Loomis.
" Dec. 6. At 8"^ a very evident illumination in the east. At 9''

from N. to E. the openings in the clouds are quite luminous.

At 10'' the clouds broke away and showed the horizon from
N,W. to N.E. to be all in a glow—a very bright and exten-

sive bank of light. No arches or streamers. Loomis.
" Dec. 21. At 9^'' a faint aurora in the N. At ^V^ illumination

very bright directly in the north, extending about 30° in azi-

muth, and 6° or 7° in altitude. Loomis.
" Dec. 22. Aurora very bright through partial openings in the

clouds a few degrees E. of N. Loomis.
" Dec. 23. At 6"' cloudy, yet a small spot in the N.E. horizon

very bright. Not faded at all at 7". Loomis.

1835, Jan. 29. Slightly hazy—manifest illumination—brightest point

about 20° E. of North. Loomis.
" Sept.- 4. At 2V' A.M. a bright auroral bank of light with bril-

liant streamers. Loomis.
" Nov. 17. Remarkable aurora. Am. Jour., vol. xxix, p. 388.
" Nov. 18. A ditt'use light was spread all along the northern hor-

izon, and rose to a considerable elevation. Loomis.
" Dec. 10, An unusual auroral cloud. Am. Jour., vol. xxxii, p, 217,
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54 1835, Dec. 21. Auroral arch. Loomis.
55 1836, Apr. 22. A magnilicent aurora with streamers. Am. Jour., vol,

xxxi, p. 85.

56 1836, May 8. A remarkable auroral arch. Am. Jour., vol. xxxii,

p. 224.

57 " July 31. Aurora with a few streamers a little before 8 o'clock,

Olmsted.
58 " Aug. 2. 15"' before 10 o'clock—more vivid than on the 31st;

slightly })ink. Olmsted.

69 " Aug. 12. A remarkable auroral arch. Am. Jour., vol. xxxii,

p. 220.

60 1837, Jan. 2. At 8'' 5'" a distinct but not very bright arch of light

about one degree broad extending very nearly from due
north to due south. The sky Avas overcast except in the

N.W. region. At 8'' 22'" it was still quite plain. Herrick.

61 " Jan. 25. Aurora Borealis unusually magnificent Avith a profu-

sion of beautiful rose-red colors. About 7'' 30'" the corona

was formed, and nearly the Avhole heavens were suflfused with

a deep crimson. A second paroxysm occurred about 10'' 30*"

more grand than the first. The center of the corona was
quite distinct. Am. Jour., vol. xxxii, p. 177,

62 " Feb. 18. About 8'' a large tract of a dim and uncertain red

about half way between the zenith and the western point.

At 9'' in the N.E. an illuminated region about 10° wide and
15° high. The color was a beautiful red. The color soon be-

came more intense, and reached the maximum about 9^" 30'".

The light by turns became brighter and fainter several times

betAveen this period and 11^, Avhen it entirely disappeared.

Am. Jour., vol. xxxii, p. 396.

The following notices of Auroras are extracted from a Meteorological

Journal kept at Sharon, a village 50 miles northAvest of New Haven, by

Hon. John C. Smith, former Governor of Connecticut. It is presumed that

all these Auroras might have been seen at New Haven, although they are

not mentioned in the New HaA'en Journal,

63
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General Summary,

Tlie following Table presents a summary of the preceding auroral obser-

vations, classified by months.

Years.
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If we make a proper allowance for the interference of twilight in sum-

mer, we must conclude that Auroras at New Haven are more common in

summer than in winter ; that is, they occur least frequently in winter, and

most frequently in autumn. The same conclusion has been derived from a

comparison of a considei'able number of observations in Canada, and also

at the Academies in the State of New York.

The inequality in the number of auroras upon successive years is much
more remarkable. From 1763 to 1794, auroras averaged 7 per year; and

during eight of these years the average was 20 per year. From 1795 to

1826, a; period of 32 years, only 21 auroras were recorded, being an average

of only two in three years; while from 1837 to 1854, auroras averaged 29

per year, and there were six years in which at least 40 aui'oras per year were

recorded. It is true that during the latter period, a systematic watch for

auroras was maintained, and most of the time by tAvo independent observers,

so that it is probable that nearly every aurora which could have been seen

has been recorded. Moreover, many of these auroras were very faint, such

as most meteorological observers would not notice ; and even if they had

noticed them, would not think them worthy of being recorded in a Meteor-

ological Journal; while from 1795 to 1826, it is presumed that no particu-

lar watch for auroras was maintained. Under such circumstances, it is

probable that during the latter period a good many small auroras may
have occurred which failed to be noticed. But it is impossible to avoid

the conclusion that auroras were much more frequent during the 33 years

succeeding 1826, than during the preceding 33 years. From 1837 to 1854

not a year passed without at least one conspicuous aurora, and generally

there were at least three or four sufficiently conspicuous to attract consider-

able attention. But from 1804 to 1820 a very faithful meteorological Jour-

nal was ke^Dt by Pres. Day, of Yale College, (at that time Professor of Nat-

ural Philosophy,) who only recorded 17 auroras, adding in one case the

remark, " with streamers," and in a second case, " Bow from E. to W."
Yet Prof Day was born in 1773, and was therefore of an age to remember

many of the splendid auroras which were recorded by President Stiles. He
was therefore perfectly familiar with the appearance of auroras, and was

well aware how great interest these phenomena had once excited. He still

remembers (1865) several auroras which occurred before he entered college,

and, in particular, the grand aurora of Nov. 1789, which occurred when he

was Freshman in college ; and he well remembers at present that during

the period from 1800 to 1820, auroras were much less frequent, and less

splendid than they had been during his boyhood.

These recollections of President Day are abundantly confirmed by his own
written testimony. "When Professor of Natural Philosophy, he was accus-

tomed to deliver a course of written lectures on Meteorology to the Senior

Class of Yale College; and in his lecture on the Aurora, written in 1811,

and still preserved, on page 5 th, after describing that form of the Aurora

22
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which consists of a bank of light rising only a few degrees above the north-

ern horizon, he adds, " So far as I have learned^ scarcely any other has been

seen in JVeio Englandfor 15 or 20 years pasty

And again, on page 12th, having described the revival of the Aurora in

Great Britain, about the beginning of the last century, after an absence of

more than a hundred years, he adds, " It is said that the Aurora Borealis has

been occasionally seen in New England ever since its first settlement ; but

its appearance became more remarkable about the time of its return in so

extraordinary a manner in Europe. For 15 or 20 years past, they seem to

have lost their brilliancy, and generally present nothing for our admiration

but a regular zone of light extending along the Northern verge of the

horizon."

The comparative infrequency of Auroras during the early part of the

present century, was a subject of general remark among meteorological

observers. In the Ladies' and Gentlemen's Diary for 1 821, published at New
York and edited by M. Nash, on page 79th, in noticing the aurora of Oct. 12,

1819, the editor remai-ks " The northern lights, or Aurora Borealis, for about

40 years, have appeared less frequently than heretofore. During a consider-

able part of this period, they have, for a number of years together, totally

disappeared. Within a few years of late, we have had a few exhibitions of

this sublime, and beautiful spectacle."

When therefore a magnificent aurora made its appearance in August,

1827, it excited general surprise, and only aged people could remember

having seen an equally brilliant display.

The Auroral obseiwations made in the neighborhood of Boston lead to

substantially the same conclusions as have been derived from the observa-

tions at New Haven. In the Memoirs of the American Academy, Vol. 9,

pp. 112-120, Prof Lovering has given a Catalogue of Auroras, observed

at Cambridge, Boston and Salem from 1742 to 1848. This list embraces

624 recorded auroras, of which, however, 79 are duplicates, leaving 545 in-

dependent auroras. Of these, 136 occurred on the same nights mentioned

in the New Haven registers, leaving 409 new cases not recorded at New
Haven, and making a total of 1222 difierent Auroras recorded in the com-

bined series of observations. The following Table exhibits a summary of

all the observations at both places from 1742 to 1839, counting the same

night but once, although it may have been mentioned in three or four inde-

pendent Journals. Since 1839, the Boston catalogue contains no date not

found in the New Haven catalogue.
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Summary of observations at New Haven and Boston.

Tears.
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Average number of auroras annually.

Tears.



III. Ox Bekker's Digammated Text ov Homer. By Prof.

James Hadley.

It is more than forty years since Richard Payne Knight published

in 1820 his famous digammated Iliad, or rather Vilviad, of Homer.

The book has taken its place among the curiosities of literature. Its

author was an ingenious and elegant scholar ; but he had his hobby,

and he rode it unmercifully. The horse of Phidippides, the spend-

thrift son in Aristophanes' Clouds, was marked with a K6nna {kott-

nailag). Payne Knight's hobby was branded with another lost letter

of the primitive Greek alphabet, the Digamma : wherever he goes, he

bears the digamma with him.

It is one of the most remarkable circumstances about Payne

Knight's Iliad, that more than twenty years after its publication, a

distinguished American scholar should have thought it worth while

to reproduce three books of it on this side the ocean (see Anthon's

Homer, New York, 1 844). A page or two by way of specimen might

have been amusing at least, even if uninstructive : but to take up in

this wmy more than fifty pages of a schoolbook was to make the

joke somewhat ponderous.

It might have been expected that the example of Payne Knight

would deter succeeding editors from repeating an experiment which

in his hands had tui-ned out in a w^ay at once so unfortunate and so

ludicrous. But Immanuel Bekker, the Coryphaeus of recent textual

criticism, has not shrunk from the hazard. In 1858 he brought out

an Iliad and Odyssey in which the lost letter is admitted to a place

in the Homeric text. This work embodies the results of many years'

minute and laborious study. In 1809, after the appearance of Wolfs

Homer in its third edition, Bekker, then a young man, reviewed it

in the Jena Litteratur-Zeitung. The review is said to have shown

great mastery of the subject, and great aptitude for those critical

labors which were to form the life-work of its author. In 1843 he

published a new recension of the Homeric text, which was immedi-

ately and universally recognized as a marked advance on that of

Wolf For the last five or six years he has been giving out in the

Monatsberichte of the Berlin Academy a highly remarkable series of

observations and researches in reference to Homer. With great inge-
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nuity and acuteness, tliey evince an amount of patient labor which is

absohitely marvellous. Thus he goes through the whole extent of

the poems to note and collect the verses in which the third foot is

without a caesura. In the 15694 verses of the Iliad, he finds only

185 which have no caesura in the third foot: in the 12101 of the

Odyssey, only 71. Again he goes through the whole exteni of the

poems, to mark the cases of bucolic caesura, and observe whether the

fourth foot, the one which precedes the caesura, is a dactyl or a spon-

dee. Thus in the fifth book of the Iliad he finds 531 bucolic caesuras,

of which 4V0 are preceded by dactyls, 61 by spondees : in the elev-

enth book, 575 bucolic caesuras, 478 preceded by dactyls, 97 by

spondees ; and so on for the other books. These are only specimens

of the tasks which this conscientious and indefatigable critic has im-

posed upon himself The results of these protracted investigations

appear in his last edition of the Iliad and Odyssey, that of 1858. This

edition shows a great advance upon his first of 1843. It is in fact

constructed on a difierent principle and aims at a different object.

The aim of Bekker in his first edition, like that of Wolf before him,

was in general to reproduce the Homeric text as it was settled by the

great critic Aristarchus about two centuries before Christ, and handed

down without intentional variation by subsequent copyists. It was

the rule with Wolf, and with Bekker in his first edition, to give the

readino-s which certainly or probably belonged to Aristarchus, except

in occasional instances where there was unequivocal evidence to show

the priority of a diiferent reading. But in his second edition Bekker

lias taken a wider range. He ha-s adopted as his guide the princi-

ple of analogy, and by the help of it has sought to go back beyond

Aristarchus. Relying on analogies presented by a careful study of

the Homeric poems, he has departed in many cases from the readings

of the manuscripts, even where these could be traced with more or

less certainty to Aristarchus himself The general propriety of this

method has been disputed in many quarters. It is indeed rather sin-

gular in a critic like Bekker, w^ho strenuously maintains the frag-

mentary origin of the poems, and who finds evidence of such an

*orio-in in the varieties and inconsistencies which they show both as

vto grammatical forms and as to the use of words. He expects de-

partures from analogy ; he regards them as having an a priori proba-

bility ; and yet the tendency of his criticism is to sweep them away

from the text, wherever this can be done by gentle means : for he

abstains on principle from changes of a violent or extreme character

;

he does not treat his text with the despotic ingenuity of a Bentley.
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But our object at present is to consider only one feature of the work

—its introduction of the digamma. The objectors genei'ally admit

that the digamma-sound (the v, or rather the t<7-sound) belonged orig-

inally to the Homeric j^oems, and that it is proper in commentaries

and other philological works to point out the traces of its existence

and to discuss the extent of its use. But they object to a digam-

matcd text. They maintain with much plausibility that the poems

from their first reduction to Avriting have never shown this letter;

and that the attempt to go back, not only beyond the first manu-

scripts that Ave have, but beyond the first that ever existed, can have

no reasonable hope of success. At any rate, they say, the case is

not yet ripe for a digammatcd text. In regard to many words it is

still uncertain whether they were or were not sounded with a digam-

ma in the Homeric time ; and in regard to many Avhich certainly were

so, it is doubtful whether they were uniformly sounded with this

letter, or whether it was not sometimes omitted in pronunciation.

If we take words which certainly had a digamma in the Homeric lan-

guage, and attempt to represent them uniformly with this letter, we
must make many violent and arbitrary changes of the text. If we
adopt the j^rinciple of giving them with digamma wherever it can be

done without such changes, we have to draw an i;ncertain line be-

tween changes which are violent and changes which are not so. And
whichever of these courses we take, we can have no assurance that

we are reproducing the genuine Homeric usage. It is impossible to

deny the force of these objections. But their force would be much
greater, if by the decree of fate the world were restricted to one

printed text of Homer, just this and no more. In that case we should

say without hesitation, give us a text which comes as nearly as possi-

ble to that which Aristarchus—following, as we know that he did,

with great soberness and caution, the testimony of the best manu-

scripts that he could find—fixed upon as the true one ; or, if you

depart from that, do so only when there is decisive evidence to war-

rant the departure. As a basis for Homeric study, as a standard for

general use and reference, a text thus constituted is the best that we

can have. But we are by no means restricted to a single text. For

general purposes, we may continue to use Bekker's first edition, or

w^e may take, what difliers very little from it, the text of Dindorf in

Teubner's Bibliotheca, or any better one which we can find con-

structed on the same principles. But Bekker's second edition will still

have its value as a tentative, to show how far the principle of analogy,

in the hands of a consummate critic, Avill serve to correct and improve
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the text of Homer which has come down to us by tradition from the

ancient Alexandrine editors. And especially with reference to the

digamma it will have a value of this kind, as showing what results

can be secured by an intelligent, moderate, and cautious attempt to

reinstate the long-lost Homeric letter. On this point the editor him-

self says in his brief and pithy preface :
" The Aeolic letter, after it

had disappeared through time and negligence, was by the marvellous

sagacity of Bentley reclaimed from oblivion ; but lay thus for a long

time, ridiculed by wits, by scholars invidiously assailed or unintelli-

gently defended [the last evidently a hit at Payne Knight]. By
Heyne it was admitted, at least into his commentary. The indispens-

able uses of this letter I could no longer treat with contempt. I have

therefore restored the digamma, but so far only as I had the pov/er

and right to do, proceeding cautiously and with moderated step : I

have restored it to its own place, as indicated by manifest traces,

not by eager wishes or by hasty assumptions of my own."

This language is fully bome out by an inspection of the book.

The carefulness and conscientiousness of the editor are everywhere

apparent. In deciding what words are to be regarded as having

the digamma, he relies mainly on the indications of the Homeric

verse. From this it follows as a natural consequence that he recog-

nizes only an initial digamma. Thus he writes ^toj of Zeus, xhfig

Tcey, oig shee}), not -^/tFo?, xi-f]7lg, oFig, though there is strong reason,

derived from inscriptions or from later dialects or from cognate

tongues, for believing that these words had digamma in the Homeric

language. He does not, however, reject the initial digamma of a

word, when it is brought by a prefix or by composition into the

middle. Thus the digamma of rslnoai Ucenty is retained in irslxoat^

that of F(jcyi'viut to break in iFayij was hroken, that of Ft'A.7ro,uat to hope

in YiYolna I hope, that of yi^bIv to see in '^FlSrjg {tmseen god) Hades,

that of ji]8vg sioeet in iiteXi¥i]Si\g, /nsXiTi]Sia -poLvor honey-sioeet wine. He
rejects all combinations of digamma with another consonant. Thus

dr^v long, Avhich in numerous j^assages has the ajipearance of begin-

ning with two consonants, and has been supposed by many to have

the digamma-sound after the 5 (^Frj*'), is by Bekker always written

with a simple 8. In delbia Ifear, many, since Buttmann, have recog-

nized a Homeric ^t'cJFta
; in W^Eiaa Ifeared, a Homeric Ibieioa \ but

Bekker ahvays writes them according to the traditional way, only

omitting one <J from sSdeiaa. Nor does he recognize any lost letters

beside digamma. Curtius, in the second part of his Principles of

Greek Etymology, has endeavored to show that a consonant y-sound
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has in some instances given rise to tlie same appearances in the

Homeric verse as those occasioned by the v- or ?<'-souncl (the digara-

ma). But the words which are thus supposed to show traces of

initial y, Bekker either Avrites with digamma, or leaves them with

a vowel-initial. We shall refer again to this point before closing.

We have said that in determining what words had initial digamma

in the Homeric language, our editor relies mainly on the indications

of the Homeric verse. Having satisfied himself in the case of any

particular word that it did have the digamma, he proceeds to write

the word, as also its derivatives and compounds, with that character:

and this he does, not only where metrical reasons favor or require

the introduction of a consonant, but Avherever metrical reasons do

not absolutely forbid the introduction of a consonant. In very many

instances where the verse as we have it in our traditional text will

not alloAV the digamma to come in, the difficulty can be removed by

changes of the text Avhich are more or less obvious. Bekker's princi-

ple, it is evident, has been to write the word with digamma, whenever

this is consistent with the verse as it stands in the ordinary text, or

can be made so consistent by some slight and easy change of reading.

He shows his judgment and moderation as a critic by refusing (at

least, in general, with only rare exceptions) to make any considerable

or arbitrary change of reading for the sake of getting in his digamma.

Rather than do this, he will allow the word to appear in a particular

case Avithout the initial consonant which usually belongs to it. I

may illustrate his mode of procedure by a more particular statement

of what he has done in the first book of the Iliad, In the 611 lines of

which it consists, there are found, if I have counted right, 162 which

show the digamma. But some of these contain it more than once,

so that 184 words are written with this character. In 36 of these, it

is found, not at the absolute beginning of the word, but after a jjvej)-

osition or other prefix. Of the 184 words there are only 31, or about

a sixth, in which the introduction of the digamma has required any

further change of text; and in 18 of these 31, the only change re-

quired has been the omission of a movable v from the end of a pre-

ceding word. Thus in verse

14. orr^,u,uaT' I'jf'aiv Iv xsoalv Ixrj^ohiv ^AnoXltDvog. B. '/^Q*^^ F^''-

96. Toiii^ex' ao' SA'^e' edutxev kxrj^dlog ^J' en d(ha&i. 6do)xs fsx.

294, el 8i] uol nuv eqyov vnel^ofiai, ott* xsv e\nr^c. o 7Xt xe feItt'^S-

In 8 instances, a slight change has been made in the grammatical

form of the preceding word, though in 2 out of the 8 the change was

23
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not necessary in order to the introduction of the digamma. The other

six are as folloAvs

:

21. &L,^^evov dihq vlhv kxrj^dXov ^AnoHmvu. B. via ret.

230. ^w^' anoaiQSludai, og rig aider ^vtIov el'nr^. diviia vslnri,

288. ndpTwv fiep xgajisiv idii-si, nuvjeaat d' d.vu(jaEiv, naaiv 5k Yotv.

365. oloOa • tItj Toi tkiit' eidvlrj n&vt' ayoQSvb). javra ^idvtri.

482. CTTslgri 7iOQg)vgsov fieydX' la/e vrjog iovarjg. fxiya jlaxe,

576. eadXrig eaasTui ridog, inel tu xeoeiova vixa. eaiai FriSog,

In three instances a particle which seemed unnecessary has been

omitted to make room for the digamma

:

64. og >t' sl'not or* Tdvaov l^ihaaxo 'Pol^og \4n6Xl(i)v. B. og T£lnri.

548. ovTB Oeibv ngdiegog rdvy' sYasiav ot'r' uvdgdina)v, jov pe/a.

582. CiXkfi ai) i6vy^ inieaai' xadiinreaOai, fialaxoTaiv. luv tstt.

In two instances one particle has been substituted for another :

19. iy-negaav ngidfioio no^vv sv d' ol'xad' Ixiadai. B. xal Folxad'

.

395. Tj enst wvi]aag xgadirjp ^idg r^e xotl sgya. rjE rt, f^^j'w.

I do not find in the first book any instance in which words are trans-

posed for the sake of bringing in the digamma. I will add one or

two instances from other jjarts of the poems :

X, 341. fJ-saariyvg xgrixrigog l8h 6g6vov (kgyvgo-Zikov. B. xgrjirigog ^saarjyv Fide,

yi', 370. eaxaaav Iv dicpgoiai • ndcTaaae 8e dv/ubg kxuawv,

Ovfiog 8' snixxnaae fsx.

There are several instances in the first book where a Avord usually

digammated is compelled by stress of metre to forego this addition.

The lines which I have noted are

216. %Q^ ("V (Tcp(atTEg6v ye, ded, ^inog elgvaaaaOai. not Feigiaaaadai.

239. Ttgog ^ibg elgiaxai o 8e rot fisyag eaaerat ogxog. Yeigvaxai.

294. fii 8ri aol nav egyov inel^ofiai, ozti xb Felnrjg. vnoYel^oj^ai.

438. ^^ 8' txaT6/j^T]v ^riauv kxrj§6hD 'Anollwvi. vexr^^ola.

555, vvv 8' alvwg 8Bl8oixa xara (pgiva jUrj ae nageinri. nagoiFelnrj.

My search was a hasty one. It is most likely that careful looking

would bring out a few more cases of this kind.

Before proceeding to notice and criticise the treatment of particu-

lar words, there are two remarks of a general nature which it seems

important to j^remise. They relate to the evidence in favor of a di-

gamma, and the evidence against a digamma, in the case of any par-

ticular word.

First as to the evidence in favor, it must always be borne in mind

that there are cases in which hiatus was more or less freely allowed
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in the epic verse, so tliat hiatus occurring in such cases furnishes little,

if *ny, presumption for an initial digamma. In my Grammar (67 d)

are mentioned three cases of this kind:—1. When the lirst of two

words ends in a close vowel {h v) and seldom or never suffers elision

:

this applies especially to the dative singular of the third declension

;

as nttiSl (tTtacrce.—2. When the two words are separated by a clearly

required mark of punctuation; as x&drjao, t>(j d' inmaldeo /n-uda.—

3

(the most important case). When the vowels which make hiatus are

the two short syllables of the third foot, or, in other words, at the

feminine caesura of the third foot ; as tu*' ol sS iyivovio ivl fieydiQoiai

yBvWlrj. In this place it has been proved that hiatus is allowed with

much the same freedom as at the end of a verse. There is another

ease which ought to be added to these three—a case in which hiatus

is easily excused, if not freely allowed—and that is, after a long vowel

or diphthong in arsis, and particularly the arsis of the third or tlie

fifth foot. The first line of the Iliad is an instance in point

:

1, fi^viv cceids, 6e6., ni]h]i'udea) 'A'/i^^log.

which shows hiatus after the arsis of the fifth foot : after the arsis

of the third, we find it in ^,

24. (i^^' oix ^uirgsidri ^Ayanifxvovt r^vdavB dvudj.

42. Tloeiav ^davaol ifi& d(xxQva ooloi, ^iXsaaiv.

Here also, after the long arsis of the third foot, as well as in the

feminine caesura of that foot, we find something of the same freedom

as at the end of a verse. This appears in such lines as A,

153. dsvQO (.mxriao^isvog, inel ov tl /j^ot al'iiol slaiv.

where og, the last syllable of (laxrjaousvog, stands in the third arsis

before Insl^ which certainly did not begin with digamma.

The other remark relates to the negative evidence, that which goes

to disprove a digamma. It is well known that for every digammated

word, even the best ascertained, there is some evidence of this char-

acter : there are some passages in the poems as we have them, in

which the digamma cannot be written without violating the metre.

It is obviously desirable that we should have some idea as to the

range of these exceptional cases, their numerical ratio to the Avhole

number of passages in which the word occurs. On this subject there

are some good remarks in Kuhn's Zeitschrift, X, 60 ff, in an article by

H. L. Ahrens on txaoroc, one of the words which Bekker has digam-

mated. Ahrens enumerates all the instances, 110 in number, where

this word occurs in the Iliad, and states that there are 44 of these in

which the digamma could not be written into the traditional text

without a violation of metre. But as 16 of the 44 can be made to
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admit the digamma by simply dropping a movable v from the pre-

ceding word, they are left out of the count, which reduces the un-

conformable cases to 28 in 110, or about 25 per cent. This ratio,

Ahrens says, is so large as to throw discredit on the initial digamma.

To prove it so, he takes the word ct^a^ (originally -e&vaS.) king, which

he finds to occur 151 times in the Iliad. Here setting aside, as be-

fore, the cases in which only a movable v stands in the way of the

digamma, he makes 11 out of 151 to be the number of imconforma-

ble cases, or about V^ j^er cent. He then proceeds to say that as to

other words which have an unquestionable digamma, as tqyov, Idelv,

vlxog, oivog, etc., any one may satisfy himself by his own observation

that the percentage of unconformable cases is not larger, that it is

rather smaller, than for civaS. It could not justly be inferred from

these observations of Ahrens, that no words had the digamma in

Homer, for which the unconformable cases exceed 7 or 8 per cent

;

but only that in such words the digamma must be regarded as more
or less doubtful, and if the proportion is very much greater, as im-

probable. It is also evident that the weight to be given to this test

will depend somewhat on the absolute number of instances in which

a word is found. If the word occurs but seldom, the ratio of con-

formable and unconformable cases may be in a measure accidental

;

but the influence of accident diminishes, as the numbers we are deal-

ing with increase.

We come now to some criticism of particular words, as written by
Bekker with or without digamma. All the words which have been

generally agreed upon as showing evidence of this initial, receive it

here. The list of digammated words given in my Grammar (23 d)

was not designed to be complete, but only to include the most import-

ant roots in which traces of the consonant-initial have been generally

recognized. It contains about 33 distinct roots, and in all these with-

out exception Bekker has admitted the digamma. Beside these he

admits it in some 20 or 30 more, for I have not been able yet to make
out an exact list. In many of these additional words, the real exist-

ence of the digamma is beyond all reasonable doubt. This is true, for

instance, of swg year, which connects itself naturally with Sk, vatsara,

year, Lat. vetus, old (i. e. full of years, cmnosus). Out of 19 Homeric

passages which show the word, only two resist the introduction of the

consonant, and these allow it if we only re-insert an elided vowel : thus

louaavT sTsa (B, 328) may be changed to Toaaavju Ft'rfo: noil' exeu (T, 255)

to nollu F^xea, the last two vowels of -Fhsa being taken as one syllable

by a frequent synizesis. But, as might have been expected, there are

words written by Bekker with digamma in •which there is room for
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doubt and for difference of opinion. A striking instance of this kind

is found in tlie word lAw^^)?'^//, wliicli occurs 8 times, with tlie con-

nected Ehx'fXK and ilihQiu, eacli of which occurs once (the last in A^ 4).

In 3 of these 10 passages (P, 667, ^, 4, £, 684) tliere is a hiatus before

the \vord, but it is at the feminine caesura of the tliird foot, where hi-

atus has scarcely any Aveight in proving an initial consonant. In 5

passages (£, 488, -P, 151, y, 271, e, 473, o», 292), a v movable precedes,

which neither hinders \is from assuming digamma, nor furnishes any

proof of its existence. The remaining two passages give evidence of

an initial vowel. In one, naxqixloio d' thiga (2", 93), the e of ^^ is elided

before sKw^ : in the other, jn^ ncag /joi ihiQ (j/, 208), the diphthong of (Uot.

is made short. In the fii'st case, Bekker gets rid of the difficulty by

reading naiooxlov ds Fihoga : in the second, he yields to the difficulty,

and writes i'Aow without digamma. We cannot here lay much stress

on the proportion (20 per cent) of unconformable passages, the whole

number being so small. But as digamma is not required in any single

passage of the 10, and is excluded by 2, it is certainly hazardous to

assume it without other proof of its existence. Such proof one might

perhaps find in its derivation. It is natural to take it from the root

which appears in the second aorist of algio)^ infin. Uer*', indie. eUov^

where the augment affords evidence of an original consonant initial.

If sllor is for eFelov, IXelv for Fe^etv, we might connect them with Latin

vello, to pluck. But the 2d aor. of algiw is never written Avith digam-

ma by Bekker, and it is quite clear that it w^as not digammated in the

Homeric language. It furnishes therefore a very feeble presumption

for the digamma of the siibstantives ; and we cannot but conclude

that it would have been the safer and wiser course to leave the sub-

stantives also without digamma.

Another word in which we must question the propriety of the di-

gamma that Bekker gives it, is the deponent verb igvoijai to watch,

guard, jyreserve. This verb in many of its forms is apparently identi-

cal with egvo) to draio ; and it has been assumed almost universally

that they come from the same root. Buttmann in his Lexilogus ar-

gues the question at length, maintaining their essential identity.

Apart from the indications of a digamma, there are other reasons for

separating the two verbs. Thus, as to form, ig<m to draw shows e*

only where it would arise from augment or reduplication; while hgio-

fuat to guard shows slqiaaovxav in the future, elovaaaadai, in the aorist

infinitive, and other like forms. Again, igvouav to guard is sometimes

inflected according to the ,Mt-form, as in sqvto, sXqwxo, etc., which is

never the case with igi^a to draw. And yet again, with igvoftai to

guard, there is a verb ^iofxat, with initial g, which has the same mean-
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ing
: with t^to to drcm, there is no such side-form. Of these points

of difference, Buttmann does not notice the first two : as to the last,

he says with much force that the substantive ^vTijopole of a wagon
(drawer) gives j^roof of a verb ^t^w =: iqiw to drato. If we turn from

the form to consider the meaning of these verbs, we find something

of a step from dravnng to xoatching. Buttmann, however, bridges

over the gulf: from drawing to oneself (the proper sense of the mid-

dle form) comes the idea of rescuing ; from rescuing that of guard-

ing ; from guarding that of watching and even of vmtching against.

The development is certainly possible, and if it stopped at the point

of rescuitig, we might regard it as probable : but from rescuing to

watching against, watchi7ig to injure, there is still a long journey,

which we cannot assume without hesitation. But these reasons for

separating the words gain almost irresistible confirmation from a cir-

cumstance which Buttmann has not noticed, viz., that the indications

of the Homeric verse show very clearly that igvco to draw began with

a consonant, and almost as clearly that igdojuai to guard began with a

vowel. I have collected the Homeric passages which show middle

forms of igvu to drav:: I find 60 in all, many of which give strong

proof of an initial consonant, while only 3 (i. e., 5 per cent of the

whole number) oppose its introduction. Of the deponent ^qiofiai I

find 43 instances in all, among which 23, or more than half, resist the

introduction of a digamma. Forms which begin with e followed by

qq I of course do not reckon, as they obviously belong to giofiai, not

^vofxai. It might be said, however, that some forms in which s is fol-

lowed by single g, such as bqvto was guarding, igvaaaro guarded, coiild

also be taken from gvofiat, the g being left single after the augment,

as often happens in the aorist of ^^^w to do. Assuming this, we shall

have in all 29 instances of igiofiai, of which 12, or more than 40 per

cent, will resist the introduction of digamma. Again, it might be

said that such a form as elgvaaaio is to be explained from sFegvaaato,

by omission of digamma and contraction of the vowels, so that we
could not expect to see in Elgvaaaxo the digamma which belongs to

the verb-root. If we admit the justice of this reasoning, we shall

still further reduce the number of instances to be considered, bring-

ing them down to 19, of which, however, 9, or nearly half, will still

oppose the digamma. It is possible that two or three of the cases

which I have regarded as middle forms of igvoi, might be assigned to

hgiofiat in the sense of rescuing ; but if we should trajisfer them ac-

cordingly, this would not materially aflect the immerical relations

just -exhibited. Observe then that in the middle of igiu only one-

twentieth of the instances resist the insertion of disrarama, while in
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igiofiai to guard nearly or quite half of them resist it. This is a very-

great difference, and cannot possibly be imputed to accident. I hold,

therefore, that Ahrens is fully justified in separating the two words

as he has done in his Grammar of 1852 : and I regard as highly prob-

able his conjecture that iovo^at began originally with a (compare the

Greek d conjunctive, whicli was originally sa), and that it is con-

nected with Latin servo. The primitive sense may have been that of

xoatching which we see in the compound observo, and from which we
readily derive the ideas of guarding and jyreserving. But whether it

once began with (x or not, Ave must in any case disapprove the pro-

cedure of Bekker in writing it, wherever he can, with digamma.

There ai"e in fact only 4 places out of more than 40 which give any

sign of an initial consonant. Two of these are in the 23d book of

the Odyssey (82, 229), which has in it much that is peculiar, while

the others are in a line that occurs twice (», 194, x, 444)

:

avTOv TiuQ vjjt ie fxivBiv xal vr^a sqvadav.

This shows another metrical irregularity, the short * of vi^t being used

for a long syllable, A2>parently it is only a variation of the perfectly

regular verse

:

airov ttuq v^saav {.livevv xal j/^ag tgvadai (|, 260, ?, 429).

the two plurals being changed to singulars, with little regard to met-

rical exactness.

In speaking of iqiofiai, I have touched incidentally upon the ques-

tion whether digamma should be prefixed to the augmented forms of

digammate verbs. Wherever the augment makes a syllable by itself,

Bekker, no doubt w^ith correctness, writes the digamma after it : thus

Isuyri teas broken from -B&ywui, e-p&hj iras jyressed from -pei^o), sFsmov J
said, tense-stem Few from Fs-FSTt. But when the augment coalesces

with the root in the same syllable, he i:)laces digamma at the begin-

ning, and of course before the augment: thus he writes tbTSov I saw,

originally eviSov, Frivauae was i'lding, originally EFavaaae, F^vdavs was

pleasing, originally sFavSave. Now the temporal augment of y\vuaaB

must either have come from a stem which had ali'eady lost the digam-

ma ; or it must have arisen from a stem with digamma by dropping

that consonant between e and a with contraction of these vowels.

In either case the augmented form should be without digamma, which

could only appear by what must be regarded as an improbable trans-

position: BFavaaae, FBttvaaae, F^vaaoB ; bfiSop, fsCSov, FSidov. It is at

any rate a transposition which we should not accept without clear

indications in the Homeric verse. I must own that I have not looked

up the evidence myself on this point. But a writer in Jahn's Jahr-



184 JjeJcher's Digammated Text of Homer.

biicher (Ixxxi, 681), Heinrich Rumpf, professes to have done so. He

says at least that he has looked at all the 2d aorist forms of the root

iS which by the augment begin with et, also at the forms of ii.v6.aab),

6.vd&v(a, and &yvvfii, which by the augment begin with rj. The number

of these, taken together, would be about 60, and there are 6 of them

('P', 392, /, 305, t, 182, ;t, 373, A, 162, t, 539) which resist an initial di-

gamma. The proportion here is not decisive. But it is more import-

ant that he finds not a single case which requires digamma, and only

one which on Bekker's principles can be regarded as yielding it any

particular support. We must conclude then that there is no suffi-

cient warrant for Bekker's writing of these forms.

In this connection I may speak of the form tJikto, a pluperfect mid-

dle of the stem i^ or etx. It occurs four times in the Odyssey in the

expression, dki^ag d' tjIxto yvvaixl, which does not allow an initial di-

gamma. '"HiKTo is most naturally exjilained as being equivalent to

eFeFtJ<To, the first e being the augment of the pluperfect, which after

the loss of digamma is contracted with the e of the reduplication

:

epeFtf ro, eei'xTo, TJixro, like svnvaaae, eavocaas, I'lvaaae. Now it is remark-

able that the form eixTo, with s instead of rj, occurs once, in ^, 108,

—

xttl fiot txaar' hniiellsv • eixio de diaxelov ccijrqj. This form is naturally

explained as being for vevi^ro, with the reduplication, but without

the augment, of the pluperfect. It will be seen that the passage

allows, though it does not require, an initial digamma. Bekker writes

it without ; in our judgment he should have inserted it : thus, xal fwi,

exnar^ inizslls' FfFttro ds OiaxeXov aim.

If we have complained of Bekker for prefixing digamma to the

augmented forms of digammate verbs, we have to complain of him

for omitting digamma in some instances from their reduplicated forms.

The word just mentioned, in which he writes sfixto, not FtFixTo, is a

case in point. Another is seen in ;!r, 348

:

navTolag svscpvasv • sFOixa di lot naqaslSeiv.

On first looking at this, I tliought that perhaps the pause (colon) be-

fore eoixa might have had something to do with Bekker's retention of

the preceding v movable. But I found afterwards a passage (/, 70),

which in this respect is exactly similar, but is difierently treated by
Bekker

:

dalvv daTia ytQovav • piFoixi toi, ov rot, u^sixig.

This inconsistency, I suspect, must be the result of inadvertence. In

all other cases, so far as I have observed, Bekker writes the perfect

and pluperfect active of this verb with digamma where the verse

allows it. The number of instances is very large, 125, if I have
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counted right, and the unconformable cases only 10, or about 8 per

cent. The perfect of ce»'^(i»'w (root FaJ) occurs but twice (/, 173, a, 422).

Bekker both times writes naaiv iFadura. We hohl that he should have

written na<n rsFotddTa : the pi'esumption is that the digamma was reg-

ularly repeated in the reduplication, as Bekker gives it in Ft'Fotxa.

The perfect middle of edo) (root peA) occurs four times, twice after v

movable, and twice after a hiatus, which however is at the feminine

caesura of the third foot. Bekker everywhere writes eT^\ue6a, hTe)^fii-

vog : we hold, as before, that he should have w^ritten FfFt'A.Mci^ce, fcfcV^-

vog. The next case to be considered—that of Uno/jai (root Fsln) to

hope—is attended Avith more difficulty. The perfect £oA7ra and plu-

perfect lialnBiv occur twelve times in all : 3 times with hiatus, 4 times

with V movable before them : therefore 7 times where digamma is

admissible ; leaving 5 cases which resist it. This large proportion

of unconformable cases might make us doubt whether we ought to

recognize digamma at all in these forms. But the f of the root is

unquestionable, and gives a strong presumption for F in the redupli-

cation. And besides, the three cases of hiatus occur in a part of the

verse (at fem. caes. of 2d foot) where hiatus is inadmissible. We
hold therefore that there is sufficient evidence of Homeric Yt-eolna and

ve-pdiXneiv (or peFoATren'), and that these forms should have been given,

according to Bekker's principle, wherever the verse allows them. He
has in fact given them only in the 3 cases of hiatus, while in the 4 of

V movable he retains that letter and writes svolna, iFaknstv
; thus con-

travening both his general method and his procedure in the parallel

case of socxa, iaxeiv. In sooya, itooyscv, ^\Q find very much the same

state of things—12 passages in all, of which 5 resist digamma. The

V movable, however, occurs here in only one case (I, 289)

:

TowxTJj,, o; Jij 710^0! xdx' OLvOqihTioiaiv ifhgyei.

Here, from the analogy of his procedure in reference to t(!>\neiv, we
may presume that Bekker would have written ^vOqibnoiaiv iFd^yeiv, if

he had not followed Voss in making a greater change, altering the

dative to an accusative in accordance Avith the usual construction of

the verb, making Cipdqimovg elpwoyeiv. It might be questioned, how-

ever, Avhether we ought not in this case to have i/Ff^^j^etj' for efsfoqysiv,

in the same manner as ^jptxro for sfstixto. In the perfect middle of

I'^yw (root Tsoy) to shut, we find a different state of things. Here we
have LQxajai, and b^xuto occurring 7 times. They are evidently forms

without reduplication, like oida I hioio (i. e. Totda, not repotJa), sT/uai

am clothed (i. e. reoftat, not peFeor.Mwt), and in stems beginning with

other letters, de/uTat have received (for deds/ntai)^ araiycc I command
(for TJvwj'a), Hence, Avhen we find ie^yuitai and iiQ/axo occurring each

24
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of them once, we must presume that the first e is not part of a redu-

plication, but the same common prefix which we find, for instance, in

iaXdofiai (i. e. sTe^doyai^j for -pi^dofiat to icish, and the aorist participle

iBiad/uspog (i. e. eFsiaafisvog) having likened oneself. We shall not then

be surprised to see that iTegyf^ipai' and tFegx'^To do not admit initial

digamma.

We come now to consider the question, whether our editor does

right in recognizing only one lost consonant, the digamma, or whether

he should not have recognized others as producing similar appear-

ances in the Homeric verse. Curtius, in the concluding part of his

Principles of Greek Etymology, maintains in the case of several

Avords, that the epic hiatus was occasioned by a consonant y-sound.

He holds this to be true in reference to I'otxa, iaxetv, which we have

just considered. He remarks that dialects and inscriptions give no

evidence of digamma in this word ; that no root vik in the sense of

likeness is to be found in the cognate languages ; and that it is there-

fore very hazardous to write revoixa, FfFiyxetv, in the text of Homer,

He observes that there are clear traces in Herodotus and elsewhere

of a word Selxrjlog or dslxeXog having the sense of (e)l'xsXog like, simi-

lar. He is therefore led to adopt the conjecture of Bopp, that the

root of soixa is formed from that of delxvvfii,, Lat. dico, Sk. dig (i. e.

dik), to show. He conceives that the S assumed a parasitic y, and

then dropped away itself, thus dik, dgik, yik, and that from yik thus

formed came by reduplication ysyoixa, yeyaxsip. I cannot think that

there is much plausibility in this explanation. If the transition from

dik to yik was made in the formative Indo-European period, we might

expect to find a root yik having the sense of likeness somewhere in

the cognate languages, which Curtius does not pretend is the fact.

It is evident indeed that he regards the evolution of yik from dik as

taking place in the Greek after the Indo-European time. We must

think then of the root dik as already provided with inflection, making

a reduplicated preterite dsdoixa, from which would come first, by add-

ing y to both ^'s, dysdyutxoc, and then, by dropping both the 5's,

yeyoixa. But the change from d to y is confessedly a rare one in the

Greek language : how hazardous then to assume that it has occui-red

twice in the same form. It might perhaps be said that the change

occurred first in some such form as dixsXog, meaning like, Avhich passed

into yixeXo;
; that this gave the suggestion of a root yix^ meaning to

be like, and that yeyoixa was formed independently from this sug-

gested root, and not by phonetic change from a pre-existing dsdoixa.

This is indeed possible : but we should scarcely expect that a root

arising at this comparatively late stage of linguistic development
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would take the more primitive formation seen in Uoixa, with its inter-

change of tx, eiK, oix. For such reasons the rise of eoixa from a root

dik seems to me scarcely more than a possibility. It must be observed

too that unless the connection of ^oixa with a root dlk is rendered

probable, there is no more reason for writing it with y than with f.

And if 710 7)} ore reason, we may justly say that there is less reason for

y than for f. Because the very regularity with which this word in

the Homeric text gives evidence of a consonant initial, is a circum-

stance in favor of F. In this respect it ranks, as we have seen, among

the most regular words, the unconformable cases being only 10 in

126, or about 8 per cent. If we consider how much earlier and more

complete was the disappearance of y from the language when com-

pared with that of f, we shall be slow to believe that the former

should maintain itself in the Homeric verse with the same constancy

as the latter.

Another case in which Curtius recognizes traces of an initial y in

Homer, is the deponent le/nai to be eager, to desire, to long. It occurs

in 61 instances, of which 22 by hiatus give evidence of a consonant

initial, and the unconformable cases are only 3, or about 5 per cent.

Bekker writes it Avith digamma. To this Curtius objects, asserting

that the verb t'/.w* is a reduplicated form of the root yd, which appears

in Sanskrit, and is itself an extended form of the root i, to go. Thus

lr},in z= yi-ya-mi, to cause to go, to send. In the middle this would

mean to send oneself, and hence to hasten, to pursue eagerly, to aim

at, to long /or. To this no objection can be made as regards the

meaning. But it is a remarkable circumstance that "';,«« to send shows

no traces in Homer of anything but a vowel initial. Of simple forms

in the present and imperfect—these I take for comparison because

Ufiat, to desire is confined to those tenses—I find in the sense of send-

ing 29 (all active except ^, 11, M, 274, x-, 304, which show the middle

or passive) ; and of this 29, not less than 24, or more than 80 per

cent, refuse to admit a consonant initial. Compound forms, such as

(kcplijfii, /xe6li]iii, etc., I have not taken into the account : I believe, how-

ever, that all of them w^hich are capable of furnishing any evidence

on the point, testify against a consonant initial for the simple verb.

It may be regarded as perfectly certain that ^/^t to setid was sounded

by Homer with an initial vowel, and "e/nai to desire Avitli an initial

consonant. We have here a distinction of the same kind as that

which we before proved to exist betAveen iQvw to draw and inio/uai, to

guard. Now it might be said by one who maintained the original

identity of i)?."* to send and Isnai, to desire, that the y, which once be-

longed to both alike, was retained, and that with uniformity, in the
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sense of desiring, aftei' it had been lost, and that with uniformity, in

the sense of sending. That this is a possibility we admit, but it is

nothing more. The probability is that the two words are radically

distinct; and if so, then for the same reason as before, the f has

more in its favor than the y. The fact that later dialects furnish no

support to it is of little significance, as the deponent ?£,"«' belongs

only to the early language.

The remaining case in which Curtius recognizes initial y as exer-

cising the power of a consonant in the Homeric verse, is the relative

stem, which appears in 6?, % o, (bj, oloq, oaog, onaig, onolog, oqpp, rifiog, "ya,

ea>g, etc. Savelsberg, in the eighth volume of Kuhn's Zeitschrift, has

given a series of citations from Homer, showing traces of an initial

consonant for this class of words. Unfortunately he has not fur-

nished exact numerical data, by which we might see the comparative

frequency or infrequency of the phenomenon. I have not myself had

time to sujDply the deficiency. I have only run hastily through the

first book of the Iliad, noting all words which show the relative stem

—omitting, however, the relative adverb wij, which in this respect

stands by itself The whole number of instances noted was 72, of

which 30, or about 42 per cent, testify against a consonant initial.

Of the remaining instances, many were found at the beginning of a

line, or in other indecisive positions ; and in fact there are only 8, or

one-ninth of the whole number, which give any indication of a con-

sonant initial. Even of these, the majority, either from the part of

the verse which they occupy, or from the pause which precedes them,

are of but little weight : only 2 or 3 give decided indications of an

initial consonant. I strongly suspect that a more extended compari-

son would not essentially change the proportions derived from this

first book. They seem barely sufiicient to give plausibility to the

conjecture that the relative stem did once begin with a consonant,

but had nearly or quite lost it in the Homeric time. I say, " nearly

or quite .•" for if the letter had wholly died out from common use

shortly before Homer's time, the force of epic tradition would proba-

bly have caused some traces of it still to appear in his verse. But

the adverb w; diifers in this respect very remarkably from the other

forms of the relative stem. According to Bekker, as cited by Cur-

tius, the instances which indicate a consonant initial are three times

more numerous than those which indicate a vowel initial. It can

hardly be doubted that this word, as pronounced in the Homeric

time, began frequently, if not generally, with a consonant.

It must be owned that our condition as regards the etymology of

.the Greek relative, is an unsatisfactory one. We are less confident and
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comfortable than we were ten years ago. Then we had no hesitation

about connecting it with the Sk. yas^ yd, yat^ assuming a change of y
to the rough breathing, as in ^(rtaq (i. e. rpiuQT^ liver, Sk. yaJcrt (i. e.

yakart). But now, if we do not surrender this conviction, our faith

in it has become less full and sure. A Locrian inscription, published

by L. Ross in 1854, presents the form FOr/, with digamma, for ort.

A digammated form of the relative stem is also seen in a gloss of

Hesychius, quoted by Savelsberg : BaXiximi^g, crwicpij^og, X^rjie?, i. e.

for ^^ youthful eompanio?i'''' the Cretans use ^uXixidjTtjg (i. e. Tuhximtjg,

equivalent to -t^XiKHjixrig). To these testimonies, Savelsberg, in the ar-

ticle referred to, adds the indications of digamma in the Homeric

verse, and concludes that the Greek relative was F(5;, fi], F(5, or f(5?,

Fa', For. These he supposes to have been later forms of xfo?, xfoE,

xFor, Latin qui, quae, quod. He thus identifies again the Greek and

Latin relatives, though in a very difterent way from that of the old-

fashioned etymology, which held that the original h of the Greek

relative was in Latin hardened to a A'-sound {qu). The omission of

the ^-sound in the Greek vog Avould be something like that in the

Latin ubi^ unde^ for cuhi, cunde, which remain in the compounds

sicubi, alicunde. The stem kva, which would thus underlie the rela-

tives of these two languages, Savelsberg supposes to have been de-

veloped out of ka, the stem of the Sanskrit interrogative. He goes

yet further, and from the same origin derives even the Sanskrit rela-

tive : ya, he thinks, is for kya, and kya like kva is only an altered

form of ka. But Schleicher and Curtius are not yet prepared to

admit that the Greek relative-stem began with digamma, still less

that it was ever kva. The former touches on the subject in his Com-

pendium of Comparative Grammar, p. 180: the latter more at length

in his Principles of Greek Etymology, ii, 177-8. In respect to the

FOT/of the Locrian inscription, they say that when the digamma-

sound had nearly vanished from the Greek dialects, its sign was

sometimes used improperly by scribes or grammarians for other spi-

rants, and especially for the y, which had no sign of its own even in

the earliest Greek alphabet ; and they appeal to a Corcyraean in-

scription, which shows a genitive singular masculine of the first de-

clension in -AFO, where all analogy would lead us to expect -ayo or

-ahyo, Sk. asya. As regards the Homeric usage, they say that the

phenomena which seem to indicate digamma, could equally well be

produced by y. In this there is no intrinsic improbability, though

one would be glad to have the support of some parallel case which

we could look upon as clear and certain. The parallels which Cur-

tius brings forward are the verb ?£("«» to aim at, desire, and the root
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of loiiia.
; neither of which, as we have seen, is much to be relied on.

As to the derivation of a relative fo? from JfFos by omission of x, Cur-

tius remarks that " the only phonetic analogy which could be called

in to support it, is that of the High German wer (for hwer) z= Gothic

hvos, cf. Eng. tohat. But the loss of the feeble h j^roves little for

that of k ; and how improbable that of the two consonants the Greek

would give up the perfectly familiar x in favor of the unstable digam-

ma, wavering even from the earliest time." [It may be observed in

passing, that Curtius' own derivation of eoixa from dik, dyik, yiJc, is

liable to the same objection: it makes the Greek give up the familiar

d in favor of the unstable and perishing y.] " Still less," he con-

tinues, " can it be proved that Sk. yas has come from kyas, and that

ka with the secondary kva, ki/a, is the common root of all these widely

ramified pronouns. Finally, the demonstrative meaning of the Greek

bg in xal cig sq)i] speaks against this derivation, and recommends the

assumption that the originally demonstrative stem i, with the second-

ary form ya, lies at the basis of the Greek relative." As the demon-

strative use in xaJ o? e(pt] is confined to the nominative, while in the

accusative we have nctl t6v^ it seems to me quite possible that the og is

for 6, by confusion of the two forms bg and o, so much alike in ap-

pearance, though so diverse in origin. Curtius then adds, as Schlei-

cher also does, that if the Greek relative did really begin with f, it

would be preferable to explain it from a stem sva, which appears

with relative force in Gothic sve, as, whence the German so in its

relative use. This relative stem sva was long ago recognized in

Greek by Curtius himself (Kuhn's Zeitschrift, iii, 75, 76), though

only in the merest relic, the adverb qo^j as, which the Alexandrine

critic Zenodotus read in two passages of the Iliad {B, 144, Z, 499).

Lottner afterwards, in Kuhn's Zeitschrift, ix, 320, proposed to derive

all the forms of the Greek relative from this same stem. But the

traces of a digamma in the Greek relative are much less frequent and

decided than we should naturally expect to find them if this were its

real derivation—much less so than in the forms of the possessive bg,

ri, bv, his, her, its, which come from a stem of the same sound sva,

though of widely diflferent import. Possibly the fact which we have

noticed, that the adverb cb? difiers so much from the other forms of

the relative in the indications which it shows of a consonant initial,

may warrant the conjecture that they are of different origin, that in

fact <^ came from the digammate stem sva, while bg, ohg, baog, and

the rest, are akin to the Sanskrit yas, yd, yat, and came from a stem

with initial y-sound.
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Ahrcns, in Kuhn's Zcitschrift, x, 65 ff., has sought to show that ap-

pearances in the Homeric verse similar to those produced by digam-

ma are in some instances to be ascribed to a lost sigma. An instance

of this kind—in which, however, the initial o is not lost but retained

in the written text—is presented by the word 6s hog. The simple

form of this word appeare in 55 passages with initial cr, as aO?, avix;,

etc. It occurs also in 21 passages where an initial consonant would

be incompatible with the metre, and in all these places the a is

dropped : we have H, ioq^ etc. In the later language both forms of

this word were in use, though the one with consonant initial was

comparatively rare. If Avhen the poems were reduced to writing

the form with o- had been wholly lost from use, it is probable that

our written text would have shown vg only, with initial vowel, in all

the 76 passages, though in many of them the metre would have

shown traces of a lost consonant. And it is quite conceivable that

in other words this may actually have been the case. Such an occur-

rence Ahrens recognizes with no little plausibility in the words vlri

wood, io; possessive, and i^aawg each. In regard to vlr], Lat. silva., it

is certain that it began originally with a, and equally certain that in

Homer's language it usually began with a vowel. But there are two
cases of a remarkable hiatus before the word (aelexo vlrj^ a, 285, and
ine/evato vi\]p, e, 257, where W'/ in each forms the sixth foot), which

seem to show that the initial cr was not wholly forgotten in the Ho-

meric time. The possessive !«?, in its relation to o?, is explained by
Ahrens in a way which has been quite generally received as probable.

He assumes in the earlier period two forms, a fuller ctefo?, and a

shorter ctfo? : from ae^dg came regularly the ^oj, from crF6g the o?, of

our common text. This explanation is supported by the analogy of

the possessive forms rsog and aog for the second person ; of which, in

all probability, teoj is for t£F(5s, and o6g for rpog. Now in 92 instances

of the pronoun 1(5?, there are 52 which do not allow an initial conso-

nant, and it is therefore certain that in the Homeric time it generally

began with a vowel. But there are 4 instances (v#, 533, /, 420, 687,

6, 524) of remarkable hiatus in the first foot, after the first short of a

dactyl [Zevg ds e6i^. /sTga Itjj/. ost£ irj;.), which seem to present traces

of the primitive initial c. And moreover this word makes hiatus 14'

times in the feminine caesura. We have seen that hiatus is readily

allowed in that place ; but its relative frequency is so great in the

case of this word (three times greater than in the analogous case of

ifi6g my) as to warrant the suspicion that it arises from a peculiar

cause, and is connected with the primitive initial o-. Bekker writes

the pronoun, wherever he can, w ith initial f : he appears to suppose
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that from F(5? came tFo? by a prefixed e, and then, by transposition of

digamma, F£<5j. But such a transposition is a more hazardous assump-

tion than he seems to think; and the form fccJ? has little support

either in the Homeric text, or in the suggestions of comparative phi-

lology.

It remains to speak of the pronoun txaarog each, and the kindred

adverb txureQOe on each side: the pronoun IxdneQog itself is incapable

of appearing in the heroic hexameter. The derivation of ix&Tsoog and

txaaxog is as yet far from certain. It is probable, however, that the

-xaieqog and -xaaiog are a comparative and superlative form from the

interrogative stem xa, that they are in fact identical with the inter-

rogatives ndxegog and noazog, which in their Ionic forms are xozeQog and

xoajog. It is probable also that the first syllable ^ is the same as in

the numeral ^xaT(5»', Lat. centum, Sk. fatam (i. e. katam). If so, it is

probably for ev, the root of the numeral elg one : thus ^xaTov = one

hundred, axdiegog =. one which-more, one which of tioo. Here now

we stumble again upon an uncertainty : but of all the explanations

proposed for the numeral sTg, eV, the most probable is that which con-

nects it with Sk. sama, our Eng. same, Lat. semel, simplex, singidi.

It thus appears that or may probably have been the primitive initial

of hx&ieqog, Ixaurog. We have already observed that, according to

Ahrens' enumei-ation, sxauiog occurs 110 times in the Iliad. Now 66

of these ai'e cases of hiatus, some of them easily admissible, but

many othei'S giving strong indication of a consonant initial. It is

not therefore surprising that Bekker should have written vexuarog and

TpsxdTE^de wherever the verse allows it. Out of 28 unconformable

cases he makes 17 conformable by various conjectures, several of

which belong to the most hazardous that he has ventured. In 11

cases he has left the initial vowel untouched. Here the proportion of

unconformable cases, 25 per cent, throws suspicion on the digamma,

which is much increased by the fact that comparative philology has

no plausible explanation for the forms vexdreoog, Fixaawg. Such forms

as asxiieoog and aixaazog are much more probable on grounds of

comparative philology. Practically then the case as to txaarog stands

in this way. It cannot well be doubted that the word, sometimes at

least, began with a consonant in the Homeric language. If we as-

sume that digamma is the only initial consonant of the Homeric lan-

guage which has failed to appear in our text, then we must recognize

a Homeric vixaarog : such, doubtless, was the reasoning of Bekker.

But the assumption is an unsafe one : there is reason for suspecting

that other initial consonants of the Homeric language have had,

though to a far less extent, the same fortune as digamma ; and in
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this particular word there is reason for suspecting that it began Avith

some other consonant. Yet we woukl by no means advise either

that the relative-stem should be written in Homer with initial y, or

that Uuaxn; and io; should be Avritten with initial (t. A lost digam-

ma manifests itself in the Homeric verse in many Avords with much

clearness and Avith considerable approach to uniformity: it may
therefore Avith piopriety be inserted in an edition having the charac-

ter and aims of the one under revicAV. But the case is Avidely differ-

ent Avith a lost y and a lost o : these, if Ave make the most of them,

are only rare and doubtful.

25
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Art. "V«—On the Mean Temperature, and on the Fluctua-

tions OF Temperature, at Nea\^ Haven, Conn., Lat. 41° 18' N.,

Long. V2° 55' W. of Greenwich ; by Professors Elias Loomis

AND H. A. Newton.

In July, 1862, the Connecticut Academy of Arts and Sciences ap-

pointed a committee, consisting of Professors Elias Loomis and H.

A. Newton, to reduce the meteorological observations which for a

series of years had been made in the name of the Academy, and also

to incorporate Avith them any other reliable observations made in

New Haven. The committee have discharged the duty imposed

u2:>on them, so far as relates to the observations of temperature, and

noM' present the results of their labors.*

The following is a list of the Meteorological Journals, of which an

abstract is here presented.

1. A Register kept by Rev, Ezra Stiles, D.D,, President of Yale

College. This register extends from the commencement of Dr. Stiles'

presidency in June, 17V8, until tAvo days before his death, which oc-

curred May 10, 1795. There is an interruption of the Journal from

July 4, 1779, to Jan. 22, 1780, caused by the invasion of New Haven

by British troops, at Avhich time Pres. Stiles' thermometer was bro-

ken. The subsequent observations Avere made Avith a thermoneter

belonging to the college.

This register Avas kept Avithout much system. Sometimes the

number of entries amounts to a dozen or more in a day ; frequently

there Avere only one or tAvo entries ; and occasionally a day was en-

tirely omitted. President Stiles adhered to no fixed hours of observ-

ation ; although he generally made an obserA^ation at some early hour

in the morning ; another about the time of greatest heat ; and an-

other late in the evening. He Avas, hoAvever, always careful to specify

the hour of observation. This irregularity of hours has rendered it

very difficult to obtain satisfactory mean results ; and in some in-

stances it has been thought best to reduce the observations to certain

fixed hours, by applying the corrections contained in the table on

page 199. The thermometer employed Avas made in London, Avith

Fahrenheit's scale, and Avas attached to the President's house, Avhich

Avas on the Avest side of College street, a little south of Chapel street.

2. A register kept by Messrs. Isaac Beers and Hezekiah HoAve from

1788 to 1791, and from 1796 to 1805.

* It is but just to say that the greater part of tlie labor has been performed by the

chairman of the committee. h. a. n.



Meteorology of N^eio Haven. 195

These observations were made regularly three times a day, at fixed

hours. The thermometer employed was attached to Mr. Beers' book-

store, which was on the corner of Chapel and College streets, on the

spot now occupied by the New Haven Hotel. It is supposed that

this register originally embraced a longer period than is mentioned

above, but these years include all which can now be found.

3. A Register kept by order of the Connecticut Academy of Arts

and Sciences. This register has been kept successively by various in-

dividuals, upon different plans, and with numerous interruptions.

A. The register from March, 1800, to Feb., 1803, forms a manu-

script volume by itself The observations were made three times a

day, at fixed hours. During a part of the year 1801, the observations

are in the handwriting of President Day, who was at that time tutor

in Yale College. It is not known by whom the other observations

were made.

B. The register from Jan., 1804, to Dec, 1820, was kept by Rev.

Jeremiah Day, D.D., who was Professor of Mathematics and Natural

Philosophy in Yale College from 1803 to 1817 ; and subsequently for

many years President of the College. This register includes observ-

ations three times a day, at fixed hours, and substantially the same

system of observations was preserved from the beginning to the end

of the register. The thermometer employed in these observations

was generally placed eight or ten feet from the ground, and was

always attached to President Day's house, Avhich was changed several

times during this period, but was always within a moderate distance

of the college buildings.

C. The register from Jan., 1821, to Nov., 1830, was kept succs-

sively by various individuals and with several interruptions.

The observations for 1821 were made by Prof A. M. Fisher. Those

for 1822 were made chiefly by President Day. From Nov., 1822, to

May, 1825, the register Avas kept by Prof M. R. Dutton, but the in

terruptions during this period amount to nearly a whole year. From
July, 1826, to Nov., 1830, the register was kept by Prof D. Olmsted,

wnth a loss of about six months from interruptions.

Whenever the observer was changed, the location of the thermom-

eter was also changed, but the locality was always in the neighbor-

hood of the College.

D. From Dec, 1840, to Aug., 1842, the register Avas kept by Rev.

Chester S. Lyman, now Professor in Yale College. The thermometer

was attached to Divinity College ; during the first year on the fourth

story, and the second year on the third story of the building. In the

fii'st position its elevation above the level of the sea was about 65

feet, and in the second position about 57 feet. The observations

were generally made five or six times a day.
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From Aug., 1842, to Nov., 1843, the register Avas kept by Mr. E.

C, Herrick, and the instruments were removed to his house in College

street near Grove street, but the observations of the external ther-

mometer were so few as to be of but little value.

From Jan., 1844, to April, 1847, the register was kept by Col. Enos

Cutler at No. 90 George street, about 52 feet above tide water. The

observations were generally made five times a day.

From April, 1847, to Aug., 1847, the observations were made by

Mr. Francis Bradley.

From Aug., 1847, to May, 1849, the register was kept by Col. E.

Cutler at No. 2 Wooster street, at an elevation of 30 feet above the

sea. From May to July, 1849, the observations were made by Mr.

F. Bradley. From July, 1849, to April, 1850, they were made by

Col. E. Cutler.

From April to October, 1850, the instruments were kept in the Col-

lege Library building, where occasional observations were made by

Mr. E. C. Herrick.

From Oct., 1850, to May, 1851, the register was resumed by Col.

E. Cutler at No. 2 Wooster street. From May to Nov., 1851, the

register was interrupted ; and it was resumed by Col. E. Cutler from

Nov., 1851, to April, 1852, since which time no Journal has been kept

in the name of the Academy.

4. The remaining observations were obtained by combining the

following miscellaneous registers,

A. A register kept by Mr. E. C. Herrick, late librarian of Yale

College. This journal extends from Aug., 1826, to Aug., 1831, em-

bracing observations four times a day. Also from January to July,

1834, four times a day Avith many interruptions. Also from April,

1837, to April, 1838, generally two or three times a day, and some-

times more frequently. The exact location of the thermometer for

these observations is not known ; but it Avas ahvays near the college

buildings.

B. A register kept by Rev. Charles Eich from Jan. to Aug., 1838.

These observations Avere made at short intervals, frequently tAvelve

times a day. They were made Avlien Mr. Rich Avas a Senior in col-

lege, and the thermometer Avas attached to a building on High street

near the college. The volume containing these observations Avas

presented to the Connecticut Academy in 1841.

C. A register kept by Hon. Noyes Darling from Dec, 1838, to

Nov., 1840, three times a day.

D. A register kept by Mr. Francis Bradley from Dec, 1842, to Oct.,

1846. Observations generally tAvice a day.
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E. A register kept by Prof. C. S. Lyman from Jan., 1851, to April,

1852, generally three times a day, and much of the time more fre-

quently.

F. A register kept by Mr. HaAvley Olmstead from Dec, 1855, to

March, 1858, three times a day.

G. A register kept by Mr. Joseph Bennett for a long series of

years. The observations are regularly made three or four, and some-

times five times a day. The observations taken from this record are

from April, 1858, to Sept., 1859, and for a part of the years 1864 and

1865.

H. A register kept by Dr. D. C. Leavenworth, commencing Oct.,

1859, and continued to April, 1864. The thermometer Avas exposed

on the N.E. side of his stoi'e in Chapel street, a few doors east of

College street, at an elevation of six feet from the ground, and about

forty feet above the sea. This register embraces observations three

times a day.

L A few observations have been taken from a partial register kept

by Prof. Elias Loomis, commencing in November, 1861, and contin-

ued to the present time.

K. The gaps left by the preceding journals have been filled by ex-

tracts from the journal of Dr. Alfred S. Monson. This journal was

commenced in 1821, and has been continued to the present time. For

the first five or six years the entries were few and irregular, but since

that period the entries have been made with great regularity three

times a day.

The preceding registers combined extend from July, 1778, to the

present time, with interruptions amounting in the aggregate to fifteen

months, viz., from July, 1779, to Jan., 1780, and from May to Dec,

1795, making an aggregate of 86 years of observations to Septem-

ber, 1865. These observations have all been reduced as nearly as

possible to a uniform system. Whenever the observers adhered to

fixed hours of observation, the results here given are the simple aver-

ages of the observations with the hours annexed. When the hour of

observation was not invariable, an average has been taken of the times

of observations, as well as of the temperatures. In a few instances

(as in some parts of Pres. Stiles' journal) the hours were so irregular

that it has been thought best to reduce the observations to fixed

hours, by applying the corrections given in the table on page 199.

In order to be able to reduce observations made at irregular hours,

to certain fixed hours, we should know the law of the hourly varia-

tion of temperature for each month of the year. Thiis law cannot be

certainly known except from hourly observations made at this place.

As such observations have never been made, we have endeavored to
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obtain all the information which could be derived from hourly obser-

vations made at stations nearest to us, and not differing greatly in

the character of their climate. The stations chosen for this purjiose

are Philadelphia on the southwest side of New Haven, and Amherst

and Cambridge on the northeast side. The corrections for Philadel-

phia, as deduced from the Girard College observations, are given by

Prof. Guyot in his Meteorological Tables, p. 16. The corrections de-

duced by Prof Dove from the observations at Frankford Arsenal are

given by Prof Guyot in his Tables, jx 18. The corrections deduced

from observations at Amherst College are given in Guyot's Meteoro-

logical Tables, p. 28. The hoiirly observations at Cambridge were

published in the Memoirs of the American Academy, vol. ii, ncAV

series, pp. 89 to 134. They extend from Oct. 26, 1841, to Dec. 23,

1842. No reduction of these observations has hitherto been piib-

lished. The committee have deduced from these observations the

following table, showing the mean temperature of each month of the

year, at intervals of two hours.

Cambridge Mean temperatures.

Hour.

h

A.M. 0-6

2-6

4-6

6-6

8-6

IO-6

p. M. o 6
2-6

4-6

66
8-6

10 6

Jan. Feb. March. April. May. June. July. Aug. Sept. Oct.

Mt-an,

No. (lays,

27-92 34' 2

1

27-31 32*94

26*9732 01

25-71 32-i5

23-90 32-54

29-30 36 43
33 2440-40
33 2740 99
31-7638-87
29-55 35- 1

3

288234-58
28- 1 3 34-57

28-8235^0
i3 I 10

33 o3;39 4i

31-79 ^9 7^
3i-48|38-24

3o-59'38-93

37 oy 43-3i

42-4i!46-55

45 04 48-2 2

44-5i|48-52

42-t it47"Oi

37-77J44
3i

35-24!4i-o7

33-85J4o-2i

37 07 42-96

i4 ' i5 I

46-93 54

45 6752
45o6 5-A

49 61 59
5704 65
60 52 68
63-0871

63-9871
6'>-5i 69-

58-13 66
52-4059

49'4oi56

54T3|6i"

i4 I T

65 66-00

68 64 79
60 64-93

74 68 24

09 73-56

95 78-48

18 79 o3

49 78-49
33 76 64
5472-45
60 68-80

08 67-00

T3'^3
I 1 10

6f20
60-35

59 5o
62-1

1

68-00

71-95

72-72
73-01

71-79
68-39

64-40
62-86:

66-36!

49-90 39-66

48-49^38 40
48 17 37-90

4781 37-75

56 44 43-15

63-4551-33
66-10 55 07

66-o4i55-9i
63-2852-28

58o9'45 59'

5382I42-52
5 1 -3o 40-82

56 07'45-o3

II 1 i5

33 i3

32-77
32-41

32-27

35-37

4i-5i

43-66

43-69

4o-58

37-62

35-67

34^7
36-94

3o

Dec.

29-22

28-75

28-66

28 24
29-48
33-85

36-57

36-33

33-33

3 1-64

3o-58

9-6,

3! -35

23

Year

42-94

41-97
4i-49

42-76

47-08

52 06
54-53

54-69
52-46

48-77

45 62

44-o3

47-37

From this table we have deduced the folloAving showing the

Corrections to be ap2)lied to the means of the hours of observation to

obtain the true mean temperatures of the months and of the year at

Cambridge.

Hour. 1 Jan.

>>

A. M. 06 0-90
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We next took the average between tlie corrections deduced from

observations made at Girard College, Frankford Ai'senal, Amherst

College and Cambridge, and obtained the following provisional table,

which it is presumed must represent nearly the corrections applicable

to New Haven.

Corrections to be applied to the means of the hours of observation^ to

obtain the true mean temperature of New Haven. (Provisional.)

Hour.
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January.

1779
I7fci

1782
1783

1784

1785
1786

1787
17S8

1789

1790
1791

1 792
1793

1794

1795

1796

1797
1798

1799

1800
1801

1802

i8o3

1804

i8o5

1806
1807
1808

1809

1810

l8£I

I8I2
i8i3
i8i4

i8i5
1816

1817
1818

1819
1820

Hour.
A. M.

Mean 4' years,

7-38

7-5o

7-34
8-00
800
7-96
8-00

8-00

7-5o

7-5o

7 5o

7-5o

7-00

7-00

7-00

7-33

7-33

7-33

7-33

7-33

7-33

7-33

7-33

733
7-33

7-33

7-33

7-33

7-33

7-33

7-33

7-33

7-33

7-54

Teaip.

96'0

3. .-I

23-7

33-5

i5-3

.9-9

19-7

24-1

208
24-8

29 3

23-8

.5-4

266
25-0

22-4

25-2

ib-3

24-7
23'3

21-3

24 o
3i-4
23-3

186

1 8-8

21-6

19-3

21-3

i8-5

22-0

22-7

212
i8-o

211

2I-0

17-7

20-7

21-5

26-8

22-2

Hour,
p. M.

2-47

145
1-82

1-75

1-45

2-33

2- 10

2 42
I2-00

1202

1 2-00

2 00
2 19
2-27

1 "90

2 l5

r3o

Temp.

3i8
38-9

29-4

32-3

297

3oo
3!-6

33-4

3u-8

342

37-3

33-5

27-5

36 o
35-8

32-4

35-3

3o-i

33-2

329

32-3

3i-7

4i 2

36-

o

33-1

3o-6

36-8

34 6

336
34-4

37-2

33-0

288
3oi
309

29-0

288
3o-7

3o-3

35-7

2 9- .3

328

Hour.
p. M.

9 l3

9-37

9-35

964

10-34

976
9-64

6 uo
5 02

5-64

lo-oo

989
9 99
IO-48

10-07

5-00

5-00

5 00
5-00

6-29

9-00
6-10

9
9

8-87

Temp.
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January {continued).

Year.
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February.

Years.
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February {continued).

Year.
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March.

Year.
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April.

Year.
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May.

Year.
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May {continued).

Year.
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June.

Year.
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July.

Years.
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August.

Year.
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August (cotitinued).

Year.
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September.

Year.
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September [continued) .

Year.
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October.

Year.
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N'ovetnher [continued).

Year.
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December.

Year.
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December {continued).

Year.



224 Meteorology of Nexo Haven.

The following table shows the mean temperatui-e of each month of

the year as deduced from all the preceding observations. Column

9th shows the mean temperature of each month corrected by the

table on page 199, after having received the modifications hereafter

explained.
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January.

Year.
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April.

Year.
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July.

Year.
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November.

Year.
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Corrections to be applied to the means of the hours of observation to

obtain the true mean temperatures at New Haven.

Hour.
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to the series of S6 years. The corrected temperature at 5 or 6 o'clock

was obtained in a similar manner. We had now three points of the

diurnal curve of temperature determined from 86 years of observa-

tions ; one point being near the liour of minimum temperature, and a

second near the hour of maximum temperature ; and we had two in-

termediate points determined from nine years of oljservations. A
curve was then drawn through these five points as nearly as possible

parallel to the curve previously determined. Tiie following table

shows the resulting temperatui-e obtained for each hour of each month
of the year.

Mean teniperaiure of the air at JSfew Haven for each hour of each

moMh of the year.

Hour.

Midnisrlit,

Noon,
I

2

3

4
5

6

7

Monthly
mean=!,

Ja.li. Feb. 1 March. April May. June.
I

July.

24-26 25-24' 32-38 42-19 5i-886r-i566-46
23-91 24-77' 3i 77 4[-4ii5i-oi6oo3 65-49
23-53 24 3 1 3 [-24 '4o-74|5o- 1 2|58-9t '64-69

23-i9j23-8o 30-72 |4o-ro49'3i 58 2564-1
22-83 23-32 30-28 !39-52!48-78 58- 1063-97

Au". Sept. Oct. Nov.

65-57 57'7i 47"02 37-68

64-75|56-87 46-26 37-14

64-o3 56-
18J45-62

36-64

63-56 55-70 45o5 36-22

63-i6 55-27'44-59 35-82

22-19

22l5
22-71

25-20

28-12

3o-i6

31-72

3 2 -60

32-87

32-4i

31-26

29-37

27-92
26-84
-26 o4
25 42
24-98

22-8i 3o-oo

23 ot 3[-i8

24-42, 33-79

27-60

27-25

2693
26-64

26-45

26-46

44-80:56-77 66-99 7o-8o'6S-986o-78'48-8 1 37-34 27-21

22-/i6 22-95| 2991 39-31 48-90^58-7964 2763-22 55-i5|44'29 35-52

39-69 5o-686o-83 65 5 1 63-96 55-66'44-45 35-52

41-57 53-6563-79 67-9866-2i'57-75'45-83 35-"

Dec. Year.

28-2544-98

27-93 44-28

27-60 36-55 147-96 59-42 6964 73-3o

30-59 39-33 |5o-7i|6[-497r69 75-45

32-34 40-95 52 33 63-0573-0477-23

33-67 42-23

34-70 43-

53-6264-26
54-5865-21

35-o6 43-56 ;55-i6'65-79

34-87' 43-43 55- 19|65-8

33-89 42-69 '54 6765-30
31-92 4o-83 53-44 64-07

3o-i2

28-73

27-67

2688
26-27

24 58 25-73

26 53 28-11

3863
36-97
35-52

3443

50-89

483i
46-23

44-86

33-69 ;43-87

33-o4 43 04

3609 46-84

74-0878-37

74-8979-12
75-2879-47

75 21 79-37

74-5978-85

73-4477-79

71-5463-75 5 [ -68 39-86I29-41

73-71 166-28 5462 42-56 32-o5

75-6o68-i5 56-75 '44-5i 33-91

76-8269-39
77-62170-17

78-0170-54

77-9470-39
77-3869-65

76-2i|68-3o

58-0545-9535-4
58-85 46-69 36-27

59-1846-89
58-8

1
,46-5

1

57-70 44-95
55-5743-20

52-00 7i-27|75 84 74-26,66-47 53-86 4r88
58-93|69- 1 2 73 69 72-24 64-38 52-2b!4o-82

56-66|66-88,7i-77 70-3
1

162-4250-88,39-95

55-o5 65- 14 7001 68-67 6o-8t 4964 3925
53-8i63-68 68-78'67-53 5965 48-68,38-73

52-83 62-36 67-55 6646 58-63 47"82:38-2o

57-2866-9671-66 70 32|62-5o 5i-io 4o-32

36-54

35-95

34-44

32-5i 53-

43-63

43-10

42-71

42-62

43-i5

44-62

46-95

49-66

5222
5400

55-3o
56- 1

5

5653
56-32

55-45

3 1
-42

3o-63

2993
29-38

28-96
28-60

30-42

52-o5

50-24

48-69
47-46

46-55

45-74

4901

Subtracting each of these numbei-s from the mean for the month,

we obtain the following table showing the corrections to be applied

to the means of the hours of observation to obtain the true mean

temperatures at New Haven. These numbers indicate a diurnal

range of temperature a little greater than that shown by the table

on page 229.

At the bottom of the table is given a comparison of some of the

different modes which have been proposed for deducing the mean

temperature from a limited number of observations.
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Corrections to he applied to the means of the hours of observation to

obtain the true mean temperature at JVew Haven. (Adopted.)

ttour.
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If we combine any morning observation with an observation made

about the time of greatest heat, a\is obtain a resulting temperature

too great.

Twice during each day, the height of the thermometer coincides

with the mean temperature of the day. This coincidence occurs

about 15 minutes before nine in the morning, and also about 12 min-

utes before eight in the evening. We should therefore obtain the

mean temperature by a single observation at either of these instants

;

but a iiniform system of observation is more likely to be adhered to,

wben the time of observation is an even hour. If we combine 9

o'clock in the morning with 8 o'clock in the evening, the resulting

temperature will be about a degree too high in summer, and about

three-fourths of a degree too low in winter. The mean for the year

will be only one-sixth of a degree too great ; and this is the nearest

approach to the mean temperature which can be obtained by com-

bining any two hoxxrs of observation, unless we employ inconvenient

hours of the night. In other Avords, there are no two convenient

hours whose mean corresponds with the mean temperature of New
Haven with the precision which is desirable in such observations.

If the mean temperature is to be deduced from observations at two
hours of the same name, the hours which best combine accuracy with

convenience are 10 a. m, and 10 p. m. ; but these give a result about

one-thJi-d of a degree too great.

If observations are made at three hours daily, we shall obtain the

mean temperature very accurately by observations at 6 a. m., 2 and

9 p, M. ; but during the winter months 6 a. m. is an inconvenient hour,

and not likely to be faithfully adhered to. The mean of observations

at V A. M., 2 and 9 p. m,, is too great ; but if we add twice the nine

o'clock observation to the sum of the other two observations, and

divide the result by 4, the error of the result for the separate months

in only one instance exceeds a quarter of a degi'ee ; and for the en-

tire year differs but one-hundredth of a degree from the true mean
temperature. These then are the three hours to be generally recom-

mended for observation, and fortunately they are extremely well

adapted to the convenience of most observers.

The annual variation of temperature may be represented by Bes-

sel's well-known formula

T:,= (T)4-A,sin(a;4-BJ-fA2sin(2a;+B2)+A3sin(3a'-j-B3)+ etc.,

where T^ represents the mean temperature of a day corresponding to

an epoch x of the year, x being counted in degrees from some as-
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sumecl instant; (T), A,, Bj, A2, Bg, etc., being constants derived

from the mean temperatures determined for certain epochs. In order

that these constants may be moat conveniently determined, it is neces-

sary that the epochs should divide the year into equal intervals ; and

it is also necessary to deduce from the mean temperatures for the sev-

eral months, the mean temperatures of 12 equidistant epochs; viz.,

for a; z= 0°, a;= 30°, and so on up to x =. 330°.

Now the mean temperature of all the days of a month does not

coincide with that of a day placed at the middle of the month, be-

cause the temperature does not change uniformly ; that is, the varia-

tion of temperature is represented by a curved line rather than by a

straight line ; and when we have obtained the mean temperature for

the middle of each month, these temperatures do not correspond to

the epochs a^^O", a;:=:30°, etc., because the months are of iinequal

length. It is therefore necessary to reduce the temperature of the

middle of each month to that which corresponds to the epochs 0",

30°, etc. In order to obtain these two corrections, a provisional

formula was compvited, which differed but little from the one given

below, and from this was computed the mean temperature of each day

of the year. The following table shows the corrections thus obtained

for the curvature of the line of mean temperature, and for inequality

of intervals, the dates being reckoned from Jan. 15th. The last col-

umn shows the results after these two corrections have been applied.
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From this formula has been computed the mean temperature of

each day of the year, as shown in the folloAving table.

Mean temperature of every day in the year, as deducedfrom 86 years

of observations at Neio Haven, Conn.

Day
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is doubtless in part the result of the long series of observations by

M'hich the influence of irregular causes has been eliminated, and this

curve doubtless aiibrds a near approximation to the average climate

of New Haven.

The following table shows the highest as well as the loAvest tem-

peratures observed for each month of the year, together with the

date of the observation and the name of the observer. These observ-

ations were generally made at fixed hours, Mhich were not always

those of the highest or lowest temperature. In such cases, in order

to obtain the true maximum or minimum, a small correction has been

applied which was deduced from the table of the diurnal variation

given on page 232,

Month.
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ature of the year and the highest isothermal ; the two variables being

the hour of the day, and the day of the year. The hours of the day

are indicated by equidistant vertical lines which are numbered at

both top and bottom ; Avhile the beginning and middle of each month

are indicated by the horizontal lines. The smallest curve on this

map shows at what hours and upon what months the mean tempera-

ture of New Haven is 78°. The next curve shows at what hours,

and upon what months the mean temperature is 76°, and so on.

These curves show an unexpected degree of symmetry, which is

probably due to the length of the series of observations, by which

the influence of irregular causes is mostly eliminated.

Plate III exhibits the isothermals which are comprised between

the mean temperature of the year, and the lotcest isothermal. The

smallest curve on this map shows at what hours, and upon what

months the mean temperature of New Haven is 22°. The next curve

shows at what hours and upon Avhat months the mean temperature is

24°, and so on. These curves are less symmetrical than the preced-

ing, being crowded much more closely together in the morning than

in the evening hours; indicating that in winter the temperature

changes much more rapidly in the morning than in the evening. An
effect of the same kind is noticeable in summer, but is somewhat less

conspicuous than in winter.

In order to determine whether the mean temperature of New Haven

has changed since the time of the earliest recorded observations, we

have divided the entire series of observations into two groups, the

first embracing the observations down to 1820, forming a series of 41

years; the second embracing the observations since 1820, forming a

series of 45 years. The mean temperature of each month according

to the two series of observations is shown in the following table ; the

mean of the observations being reduced to the true mean temperature

by applying the correction from the table on page 232.

Months.

January,

February,

March,
April,

May,
June,

First

leriei.
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month of one year, so unlike that of the same month in some differ-

ent year.

If we make the comparison by seasons, tlie numbers are

Seaioni.
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eter sunk as low as 40°, and whenever mention is made of a frost at

the same date the record is copied in the following table. It is pre-

sumed that in nearly every one of these instances, a slight frost must

have occurred in low and exposed places.
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LAST FROST OF SPRING.
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Taking the average of the dates and temperatures for the two

series of years before and after 1820, we obtain the following results •
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Year.-
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The time of flowering of fruit trees also affords important informa-

tion respecting the cliaracter of a climate. We have therefore pre-

pared the following table, indicating, as far as could be ascertained,

the time of flowering of six of the most common fruit trees.

Time offlowering of fruit trees.

Year.

779
780
781

782
783

784
785
786

787

789
790
791

792
793

794
795
796
797
798

799
800
801

802
8o3

8o5
806
807

810
811

812
8i3

8i4
8i5
816
817
818

819
820

Mean,

Apricot.

April 16

May I

May I

April 24

April 20

May 6

April 28

April 26

May 8

April 28

Peach.

April i4

May 3

April 29

May 8

May 5

April 29

May 18

May 9
May 2

April 28

April 21

April t5

April 3o

April 28

May 2

April 3o

May 8

April 26

May I

April 3o
April 22

May 7
April i8

May 6

April 28

May 1

3

May 20

May 4

May 3

May 20

May J 9

Cherry.

April 20

May 10

April 29

]\Iay 1

1

May I

April 3o

May 2

Pear.

April 29

May 5

May 18

April 1

5

May 2

May 6
May 3

May 5

April 3o

May 24

May 4

May 25

May 9

Appl



244 Meteorology of New Haven.

Time offlowering of fruit trees.

Year.
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The average results for the two series of years preceding and fol-

lowing 1820, are as follows:
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We conclude therefore, finally, that during the past 86 years there

has been no permanent change at New Haven either in the mean

temperature of the year, or in that of any of the separate months

;

and that there has been no permanent change in the average date of

occurrence of the last frost of spring, or the first frost of autumn

—

of the first snow of winter, or the last snow of winter—or in the

average date of flowering of fruit trees, such as peach, cherry, etc.
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No. 1. Descriptions of new Starfishesfrom New Zealand.

The following interesting species of New Zealand starfishes were

sent from Peru by Mr. F. H. Bradley, to whom they were given for

our Museum by Henry Edwards, Esq.

They afford a partial illustration of the little known Eehinoderm

fauna of the Southern Ocean. They contrast strongly with those of

the Northern Plemisphere.

CcBlasterias, geu. nov.

Large starfishes, with four rows of ambulacral suckers, and large,

swollen rays (eleven in the typical species), which are free to near the

base, and are united beneath by a group of interradial plates. Inter-

ambulacral plates united directly to the first row of ventral plates,

and these to a second row of larger plates without the intervention

of open spaces like those seen in Asterias. Dorsal surface with large,

strong, imbricated, irregularly arranged ossicles or plates, bearing

short, very numerous spines.

This genus is more closely allied to Asterias (Asteracanthion) than

to Meliaster, and approaches still nearer to Stichaster, but appears

very distinct from either. The excessive development of the abac-

tinal system over the ambulacral is its most remarkable characteristic.

In this respect it contrasts strongly with the next genus. The form

and general aspect is that of a Solaster.

Coelasterias australis Vemii, sp. nov.

Rays eleven, in the only specimen seen, large, inflated, rounded,

tapering rapidly to the end. Disk of moderate size, swollen ; radius

of disk to length of rays, measuring from the center, as 2 : 6. The tri-

angular interradial space beneath is occupied by a cluster of irregular

stout plates, mostly without spines. Ambulacral grooves relatively

narrow and shallow, the pores small and crowded, in four well-marked

rows. The interambulacral plates usually bear alternately one and

two spines, which are long and rather slender toward the mouth, but

short, thick and obtuse toward the end of the ray, and much crowded

in indistinct rows. The next row of plates is united directly to

Trans. Connecticut Acad., Vol. I. 32 Februahy, 1867.
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these, and the plates are small, longest lengthwise of the ray, and each

bears a short, thick spine, but little larger than the preceding, and

forming a regular, rather open row. Exterior to these is another

ventral row of large, strong, imbricated, prominent plates, each bear-.

ing at its summit two very thick, short, obtuse spines, much larger

than the interambulacral ones, and arranged in a single row, and on

their external side each plate usually supports two or more short,

rounded, much smaller spines, the largest of which usually form a reg-

ular row. The plates of the first lateral row are much elongated trans-

versely to the ray, imbricated and strong, and so united to the ven-

tral as to leave large openings between ; each bears about twelve

small, shoi't, rounded, clavate s|)ines, which are placed along the plates

in single or double rows transverse to the ray. The plates of the

median dorsal row have a similar form, and bear a similar transverse

row of spines, which are somewhat larger. Between these and the first

row of lateral plates the plates are irregular in form and arrangement,

but short and imbricated, with unequal openings between, forming,

about five indistinct rows, all covered with groups of short sub-glob-

ular spines, giving an even appearance to the surface, but with large

vacant spaces between. Madreporic plate, small, of fine texture, situ-

ated a little nearer to the center of the disk than its edge. Minor ped-

icellarias few, at the bases of the spines and on the spaces between,

longer than broad, obtuse, somewhat compressed, constricted near

the base. A few major pedicellariaj, scattered on the dorsal surface

and on the interradial surface beneath, are much larger and stouter,

with enlarged bases and obtuse tips.

Greatest diameter 11 inches; disk 4; width of rays at base 1'25.

Aukland, New Zealand,—H. Edwards.

Coscinasterias, gen. nov.

Starfishes with many rays, which are elongated, slender, and united

only at the base, without interradial plates beneath. Disk small. Am-
bulacra broad, highly developed, suckers very numerous, in four

rows. Spines prominent, arranged in longitudinal rows on the rays.

Dorsal surface with large, scattered pedicellaria\ Madreporic plate

large, irregular, often "with several accessory ones placed irregularly

on various parts of the disk. Dorsal plates (ossicles) arranged much

as in Asterias.

The excessive development of the rays and ambulacral system,

compared with .the disk or central cavity, is the most characteristic

feature of this genus.

The Asterias aster Gray, probably belongs to this genus, but is too

imperfectly described for identification.
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Coscinasterias miiricata Verriii, sp. nov.

Kays nine to eleven, slender, tapering, rounded above, flat below

OM'ing- to the width of the ambulacra, narrowed at the base, five to

^even times as long as the radius of the disk, which is small. Ambu-
lacral furrows shallow and broad, with very numerous small suckers,

crowded in four rows. Interambulacral plates thin, somewhat imbri-

cated, connected with the lateral plates by a row of small, stout

ossicles which alternate with small rounded pores. Each interam-

bulacral plate usually bears a long, slender, tapering spine ; these

are arranged in a single close row. External to these is a row of

distant, longer and stouter cylindrical spines, arising singly from

the connecting ossicles between the intei'ambulacral and ventral

plates. The latter are strong and imbricated, each usually bearing

two longer and stouter blunt spines, which form a crowded double

row, along the sides of the arm. Ossicles of the uj)per surface

very stout, bearing strong, acute spines, which are arranged in

about five open rows, the median and two external alone reaching

the base of the ray ; those of the median row are somewhat larger,

and all are surrounded by close wreaths of minute pedicellariae. On
the disk they are smaller and loosely scattered, often obtuse. The

major pedicellarias are numerous, scattered over the whole dorsal sur-

face and between the ventral spines, and also form a row within the

edge of the ambulacral furrow. They vary considerably in size and

form upon difierent parts. Most of those of the dorsal surface are

stout, oval, compressed, pointed, nearly twice as long as wide, about

•05 of an inch long, while with them are others of similar form not

half as large. Those in the ambulacral furrows are even longer, but

more acutely pointed. The madreporic plates are variable in number
and size as well as position. One appears to be always in its normal

position and near the edge of the disk, while the accessory ones are

introduced at various points around the disk, but at about the same

distance from the margin. Sometimes, when there are but two and

the rays are in even numbers, they are directly opposite and in the

same transverse plane. A specimen with eleven rays has two contig-

uous ones and another separated by four rays, each being composed

of several pieces united. One specimen has but one large, convex

madreporic plate.

The largest specimen is 7*5 inches in diameter across the rays, with

a disk 1'25 inches in diameter; rays *5 broad; interambulacral spines,

•15 long.

Aukland, New Zealand,—H. Edwards.
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Asterina (Asteriscus) regularis Verriii, sp. nov.

Pentagonal, depressed, with the interradial spaces evenly concave,

and the rays short, broad and acute
;
greatest radius to least as 15 : 10.

Ambulacral pores large ; interambulacral plates each with two slender

acute spines, forming a single row. Those near the mouth larger, ob-

tuse and flattened. Ventral plates of the first row stout and promi-

nent, each bearing a conical, acute spine, twice as large as the preced-

ing. Exterior to these the ventral or interradial plates are flattened

and imbricated, diminishing in size as they recede from the center?

each bearing an acute conical spine ; these diminish in size like the

plates, the larger ones being about as thick as the interambulacral

spines, but shorter ; near the margin these spines become very small

and crowded, many of the plates bearing two. Plates of the upper

surface rather large, increasing toward the center, regularly imbri-

cated, the free margin evenly rounded and thin, bearing near the end

a cluster of five to nine very small, nearly equal spines ; toward the

center the plates become less regular in form and unequal in size, the

larger ones often bearing twelve or fourteen spines in a transverse

cluster. Madreporic plate large and prominent, at about one-third

of the distance from the center to the margin. The large dorsal pores

are in groups on the sides and within the bases of the rays, arranged

in about four rows, which run parallel with the median line of the

rays, with from six to twelve pores in a row. A few irregularly ar-

ranged pores between adjacent rays connect these groups.

Color, when dried, dark olive-green above, yellow below.

From center to end of ray 1 '5 inches ; to edge of disk '8.

Aukland, New Zealand,—H. Edwards.

Astropecten Edwardsii Veniii, sp. nov.

Rays five, long, regularly tapering, acute, about four and a half

times as long as the radius of the disk. Ambulacra broad, interam-

bulacral plates angular, imbricated, each bearing a cluster of three or

four slender spines on the inner edge, and two or three smaller ones

on the outer angle, not forming regular rows. Ventral plates densely

covered with minute rough spines, each having also a central series of

sharp spines, the inner ones very small, increasing outwardly to the

external, marginal ones, which are strong, sharp and slightly curved

upward, a quarter inch long. The lower marginal plates are opposite

the upper, and project considerably beyond them. The latter are ele-

vated and narrow, twenty-eight on each side of a ray, the two at the

angle between the rays much higher and larger, covered like the rest

with rough rounded granules, and each surmounted by a stout, blunt
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tubercle. All the otliers, except the next two, bear a similar, much
smaller tubercle, decreasing regularly in size to the end of the ray.

The two next the basal one of each ray are thinner than the rest

and without a tubercle. Paxilla? largest along the center of the rays,

presenting a crowded even surface.

Length of ray from center 2*6 inches; radius of disk '6
; Avidth of

ray at base '7
; of median space •4.

Aukland, New Zealand,—H. Edwards.

No. 2. Notes 0)1 the Echinoderms of Panama and West Coast of

Ainerica, loith descriptions of new Genera and Species.

The materials for this paper have been derived chiefly from the

collections made by Mr. F. II. Bradley, who has spent nearly a year

in collecting the marine animals of Panama and adjacent coasts, for

the Museum of Yale College, and is still engaged in that exploration.

I am also indebted to the Smithsonian Institution for specimens col-

lected at Cape St. Lucas by John Xantus, Esq., and otliers from Cen-

tral America sent by Capt. J. M. Dow.

Order, OPHIUROIDEA.

Astrophyton Panamense VerriU, sp. nov.

The largest speciiiien in the collection is about 13 inches in total di-

ameter, with the disk 1 'A. The arms are irregular in their outer divis-

ions, some of the main trunks dividing 19 or 20 times, with very small

and slender terminal twigs. The entire surface above and below is

closely covered with rather coarse granulations, which are rounded

and even on the radial ribs and upper side of arms, but flattened

and larger on the lower side of arms, especially at the base ; on the

interradial membrane they are less crowded, rounded, and unequal.

The ten radial ribs are long and narrow (1 inch long and '\5 broad

at middle) much raised and prominent, strongly arched, extending to

the center, gradually enlarging outwardly to near the end, where

they suddenly expand to the end, which is truncate, leaving a trans-

verse cicatrix. Their upper surfaces are slightly convex and have no

indications of spines or tubercles, being uniformly and coarsely granu-

lated. The arms are rounded above, with a slight longitudinal groove

along the center; the joints are distinctly marked by transverse lines

destitute of granules ; beneath they are flat and have, also, a slight

central depression, and are covered with crowded, pavement-like gran-

ulations ; tentacle-scales two or three, quite distinct, short, spine-

like, commencing at the third or fourth forks ; hooks very small,,

visible only on the terminal twigs. Teeth about eight, strong, blunt-
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pointed, diminishing in size outwardly and blending with the teeth-

papilla3, which are irregular in number ; mouth-papillae small, 6 or 8

on each side, crowded toward the teeth, leaving the corners of the

mouth entirely destitute of them ; those farthest from the teeth are

much the smallest ; madreporic plates prominent, transversely ellipti-

cal, twice as long as broad ('IS inch by "6), situated at the edge of

the interradial spaces. The projecting angles of the mouth and a

space on the lower side of the arms within the disk and bordering

the interradial spaces all around, is covered with coarse rounded

granulations like those of the upper surface. The space around the

mouth and connecting with the median area of the arms is granulated

like the lower side of the arms. Color, in alcohol, deep umber ; when

dry, yellowish brown.

The largest specimen, desci'ibed above, measures as follows

:

From angle of mouth to 1st fork of arms, •72 of an inch.

U 2 41



* Verrill, Notes on Radiata. 253

slenclei" and relatively longer, and extend nearly to the end of tlie

moutli-slits. Tlie madreporic plate is very small and inconspicuous.

The hooks of the arms are more conspicuous and numerous.

Anothei-, much younger specimen, measures from the center to edge

of interradial space, 'Oo inch ; to end of radial ribs -1
; to first fork of

arms '18. The arms divide four times and are long and slender, with

numerous hooks ; the tentacle-scales extend as far inward as the first

fork. The radial ribs do not reach the center, where there is a small,

much depressed space ; they have the form of five very prominent ob-

long lobes with a shallow dividing line along the top of each. The

whole upper surface is covered with coarse rounded granulations,

which are arranged in transverse lines on the arms.

Color of dried specimens, yellowish brown, with traces of lighter

bands on the arms.

Panama and Pearl Islands, adhering to Murice'e,—F. H. Bradley.*

Six specimens of this species, of various sizes, are in the collection.

It appears to be most nearly allied to A. Caryi Lyman, of San

Francisco, Cal.

Oplllura teres Lyman, Catalogue Museum Comp. ZooL, I, p. 37, 1865.

This large species is common at Panama and the Pearl Islands, at

extreme low-water under stones. About 25 specimens are in the col-

lections of Mr. Bradley.

Some of the lai'ger specimens have rays 5 inches long, with the disk

1*4 in diameter. It is readily distinguished by its stout, round arms,

with much broken upper arm-plates. The color is dark olive or pur-

plish brown above, the arm-plates, and sometimes the disk, is thickly

speckled with grayish white. Lower side of arms and chewing appa-

ratus light yellowish brown, in life lemon-yellow.

Ophiura Panamensis (Liitken) Lyman, op. cit., p. 32.

Ophioderma panamensis Ltk., Additamenta, hist. Oph., p. 91, 1859.

This species is, apparently, more common than the preceding. Mr.

Bradley has sent numerous specimens from Panama. It also occurs at

Acapulco (Mus. Comp. Zool.), and Cape St. Lucas (Smiths. Inst.).

The larger specimens have arms 4*25 inches long ; disk "9 in diameter.

The color is dark greenish gray or brownish above, sometimes with

a central light spot ; arms similar in color, banded with lighter and

darker. Lower surface grayish or greenish white. Mouth-shields

rounded, broad-oval ; side mouth-shields granulated.

This species is closely allied to 0. teres. It may be distinguished by
its longer, less convex, and more slender arms ; by the upper arm-plates,

* Since received from Zorritos, Peru, and Gulf of California, at La Paz,—Reprint.
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which are either entire or but little broken,—rarely into more than

three pieces, which do not disturb the regular arrangement of the

plates ; by the radial shields, which are naked in this species and nearly

always covered in the preceding.* The arm-spines in this species, near

the base of arms, are usually eleven in well grown specimens ; in 0.

teres of corresponding size nine, and in the largest but ten. There are,

usually, one or two more mouth papillae in the present species. The

mouth-shields of 0. teres are very broad and short, with a nearly

straight outer edge, concave sides, and a rounded lobe projecting in-

ward ; in this species they are oval, about as long as broad, very convex

outwardly, with a slight, rounded angle inwardly. The under arm-

plates are relatively wider than in 0. teres and somewhat different in

form. In the latter the narrow space between the upper genital slits

and the arms is covered with granulations like the disk ; in 0. Pcina-

mensis it is occupied by narrow naked scales, without granulations.

Ophiura variegata (Liitken) Lyman, op. cit., p. 10 (no description).

Ophioderma variegata Liitken, Vidensk. Meddelelser, March, 1856; Addit. hist. Oph.,

p. 97.

A much smaller number of this species than of the last was collected

by Mr. Bradley at Panama. Dr. Liitken's specimens were from Realejo.

It may be distinguished from the preceding by its covered radial

shields, naked side mouth-shields, and oval mouth-shields not so broad

as in the last. Upper arm-plates undivided, arms depressed and more

slender. It is closely allied to 0. brevispina of the West Indies.

Length of arms 3 inches; diameter of disk -7 of an inch.

The color above is olive-green or greenish brown, with a central

blotch and other irregular blotches of reddish scattered on the disk, or

sometimes only five, corresponding to the interradial spaces. The

arms are conspicuously banded with lighter and darker. The whole

lower surface is reddish white.

Ophiura Daniana Verriii, sp. nov.

A depressed species, with short, tapering arms, and partially covered

radial-shields. Upper genital openings visible from above, with ele-

vated borders. Side mouth-shields naked. Under arm-plates broad

and strongly concave outwardly. Arms speckled above with dark

brown, and having a row of distant, circular spots of yellowish-white

;

beneath white.

Diameter of disk -55 of an inch; arms 2 inches long; -15 wide at

base. Mouth-papilloe ten or eleven on each side of the mouth-slits

;

* Mr. Lyman describes the young as having naked radial shields. Our specimens,

both large and small, have them covered.
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outer one longest, pointed, ovei'lapping the next, which is stout, l)road,

bhint, and larger than the otliers, which decrease to the sixth and then

increase to the innermost ; the inner ones are more cylindrical and

pointed. Mouth-shields one-third longer than broad ; the outer side

broadest, rounded ; the sides somewhat converging, a little concave,

the inner lateral edges nearly straight, forming the acute inner angle.

Side mouth-shields naked, triangular, the side next the angle of the

mouth concave ; one of the corners reaches the genital slit, another the

angle of the mouth, the inner ones are widely separated by the mouth-

shields. Under arm-plates nearly twice as broad as long near the base

of arms ; the outer edge regularly and deeply concave ; the outer cor-

ners prolonged in an acute.angle, bounded on each side by short reen-

tering lines ; the inner lateral lines also concave ; the inner end regu-

larly convex, about as broad as the concave portion of the outer edge
;

toward the middle of the arms they become as long as broad, but still

have a similar outline. Upper arm -plates nearly twice as broad as long,

the outer edge bounded by a slightly convex line, the inner edge by

a parallel, concave one, sides nearly straight, converging inwardly.

Side-plates encroaching but little. Disk finely and closely granulated,

the granules wholly or partially covering the radial shields, and cover-

ing the scales at the base of the arms
;
just outside of the radial shields

and about on a level with the upper side of the arms the edge of the

disk rises into somewhat prominent verrucfe, perforated at top by the

upper genital openings, which are surrounded with elongated, granule-

like papillne. Radial shields large, usually mostly concealed by the

granules ; the naked part when present is broad oval or nearly round,

widely separated, often with scattered granules. Arm-spines ten at

base of arms, the upper ones very small, regularly increasing in length

toward the lower side of arm to the ninth ; the lowest one is a little

shorter than the two above it, which are of equal length, and scarcely

reach the middle of the next side-plate. The spines are all acute.

Tentacle-scales broad and short, the inner one considerably largest.

Color of upper surface when dried, yellowish brown, the arm-plates

speckled with dark brown ; along the middle of the arm there is a row
of distant, small, circular, yellowish white spots, usually divided be-

tween two plates ; some of the plates also have very small light spots

on their outer edges. Lower surface yellowish white, extending up-

ward in points on the sides of the arms at distances corresponding to

the dorsal light spots.

La Union, San Salvador, in 6 or 7 fathoms, muddy bottom,—F. H.

Bradley. Two specimens.

Tbaxs. Connecticut Acad., Vol., I 33 March, 1867.
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This species is very diiferent from the others of this region, but

reserahles O. voriegata most. The latter has, however, much longer

ai-m-spines, of which the upper are longest ; much longer arms

;

smaller under arm-plates, which are more hexagonal, scarcely broader

than long and convex outwardly ; the mouth shields are more rounded)

broad oval, more pi'ominent, and less acvite inwardly; the mouth-

papillae are different in form, the outermost one being shorter and

stouter and not overlapping the next ; the upper ovarial openings are

slits near the base of the arms, beneath, not visible from above. The

color also is quite different.

The peculiarity in the form and position of the upper genital open-

ings may hereafter require this species to be separated generically

from Ophiura, if accompanied by corresjionding internal differences

in structure.

Ophiolepis variegata Liitken, Vidensk. Meddelelser, Mar(-h, 1856; Addit., p.l06.

Mr. Bradley has sent specimens of this species, dredged at

Panama, of various sizes. From La Union he sent quite a number

of very large ones, which came, however, in a badly broken con-

dition. At the latter locality it appears to be abundant, in 6 or 7

fathoms, muddy bottom.

Dr. Lutken's specimen was quite young, agreeing well with some of

our smallest ones. The adult specimens present somewhat different

characters. It is closely allied to 0. elegans Liitk. of the West Indies.

The largest specimen from Panama has arms 1*8 inches long; disk

'6 in diameter. The mouth-papilhie, eleven to each angle of the mouth,

resemble those of O. elegans. The outer one on each side is longer

and sharper than the rest, quite overlapping the next one, which, like

the succeeding three, is short and broad, with a cutting edge. The

mouth-shields are more than twice longer than broad, the outer end

rounded ; the sides reenteringly curved ; the inner edge pointed, with

nearly straight sides. Side mouth-shields large, quadrangular, the

inner sides longest, slightly concave ; the inner lateral sides in con-

tact along their whole extent, the outer edge in contact, for three-

fourths its length, with the mouth shield, the outer corner projecting

into the genital slit ; the outer lateral edge is a little concave, exceed-

ing the inner lateral and about equal to the outer edge. Under arm-

plates, toward base of arms, twice broader than long, the outer edge

concave, the inner convex, the sides strongly concave; along the

middle of the arms they are more nearly square ;
toward the end

of the arms they become longer than broad, with a convex outer

edge, concave sides and nearly pointed inner edge. Upper arm-

plates broader than long, toward base of arms, the outer and inner
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edges nearly straight, rescml)ling those of 0. elegans* Plates of the

disk large, very regulai'ly arranged, precisely like those of O. elegans.

The central one is nearly circular, surrounded by a rosette of five an-

gular ones with convex inner margins. From the central group a row
of the large plates radiate to eacli interradial margin; to the base of

each arm radiates another row of these plates, of which the two outer-

most are smaller and separate the large, oval radial shields, which

are pointed inwardly ; between each radial shield and the base of

the arm there is also a large angular plate. All the plates of

the disk are bordered by a row of very small plates. Arm-spines five

at the base of the arms, four farther out, short, tapering, the middle

ones longest. Tentacle-scales two, short, broad, the inner one largest.

Color, in al'cohol, very variable above ; in the specimen above de-

scribed, dark greenish, with a large central blotch of reddish white

surrounded by a narrow line of dark brown ; each outer interradial

plate is of the same color, with a similar dark border. The other

plates, both large and small, are speckled with very dark brown.

The upper side of the arms are alternately lighter and darker grayish

green, with frequent blotches of reddish white. The lower surface is

uniformly white or pale flesh-color. Other specimens have the greater

part of the vipj^er side of the disk light grayish green, with blotches

of dark brownish green, and a central patch of reddish, which appears

to be the constant color of the outer interradial plate. The arms also

are at times mostly reddish with ii'regular patches of green, or they

may be very regularly banded with reddish and dark olive-green.

A small specimen with arms '78 of an inch long, and •25 in diameter

of disk, has but three arm-spines at the base of the arms and two far-

ther out. Another, somewhat larger, has four spines at base and

three along most of the length of the aims.

Some of the specimens from La Union are "9 of an inch in diame-

ter of disk; arms 3 •25 long; and have six arm-spines at the base of

the arms, of which the uppermost ones are longest.

OphioZOna Pacifica Lyman, op. cit., p. 67.

Ophioleiyis j)acifica Liitken, Vidensk. Medd., 1856; Additam. hist. Oph., p. 104.

A few specimens of this species have been received from Panama
and the Pearl Islands, collected by Mr. Bradley. Dr. Lutken's speci-

mens were from Puntarenas in four fathoms.

Our largest specimen has arms 2 inches long, and a disk -45 in di-

ameter. It was generically separated from the last species on account

of the absence of supplementary side pieces to the upper arm-plates.

The disk is covered by numerous convex, naked plates, bordered by

* See (Catalogue Mus. Comp. Zool., PI. II, fig. 5.
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small ones ; the central one is largest, nearly circular, surrounded by
a rosette of several circles of plates, from which a band of three rows
of plates radiates to each interbi-anchial margin, and a less regluar row
to the base of each arm between the radial shields ; these are longer

than broad, pointed at each end, irregular, placed obliquely, and widely

separated at the outer edges, which are bordered next to the base of

the arms by a large convex plate. The upper arm-plates are quite

regular, with nearly straight outer and inner edges, widest outwardly,

with slightly concave, diverging sides ; near the ends of the arms

they become fan-shaped, and the side-plates meet above. Near the

base of the arms there are five very short arm-spines, of which the

lowest two are slightly longer than the others.

Color, in alcohol, umber-brown above, with slightly indicated bands

of lighter brown toward the ends of the arms ; below uniformly

brown, of a somewhat lighter shade. Young specimens are lighter

colored, especially beneath. In another specimen the disk is grayish

yellow ; upper side of arms the same, with transverse bands of

brownish, occupying two or three plates, and an interrupted light

stripe, bordered with brown along the middle, formed by a spot of

yellowish white on the outer edge of each plate. All the upper plates

are mottled with lighter and darker yellowish brown. The upper

edge of the side-plates also has a light spot. Beneath uniform yel-

lowish white.

OphiOCOma aethiops Llitken, Addit. hist. Oph., p. 145 ; Lyman, op. cit, p. 78.

Very abundant at Panama and Pearl Islands, from whence Mr.

Bradley has sent about one hundred and fifty specimens. From La
Union he has also sent numerous large examples. It occurs also at

Acapulco (Coll. Mus. Comp. Zoology), and Cape St. Lucas (Smith-

sonian Institution).

This species grows to a large size, many of our specimens measur-

ing 8 inches in length of arms ; 1 vS in diameter of disk ; arms, not

including spines, '3 wide; spines '3 long.

It is allied to 0. eehinata and 0. Riisei of Aspinwall and the West
Indies, but differs in the shape and proportions of the arm-spines and

mouth-shields, as well as by having flatter arms, etc. In O. eehinata

the upper ai'm-spines are short, blunt, and remarkably thickened ; in

O. Hiisei they are long and slender, like the rest, but considerably

longer ; in the present species they are stout, the lower ones shorter,

and somewhat flattened, the upper ones becoming longer and stouter,

the uppermost being considerably thickened. In 0. eehinata the

mouth-shields are squarish, with rounded corners ; in 0. Hiisei they
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are ovoid, the smallest end inward ; in 0. athiops they are oblong

with rounded corners.

The color, both in alcohol and when dried, is a dark, rich brown or

almost black above, occasionally with distinct, broad bands of gray-

ish on the outer part of the arms. Sometimes the disk is blotched

with grayish white. Lower surface of arms and chewing apparatus

grayish brown, rest like upper surface. Young specimens are lighter

colored and more conspicuously banded.

Ophiocoma Alexandri Ljoiian, op. cit., p. 74.

Several specimens of this species were collected by Mr. Brad-

ley at the Pearl Islands, and a single, large one, at Panama. It occurs

at Acapulco (Miis. Comp. Zool.), and Cape St. Lucas (Smiths. Inst.).

Our largest specimen has arms about 5*5 inches long ; disk '8 in di-

ameter. The color of the upper side, in alcohol, is yellowish brown on

the disk ; the arms a brighter shade of the same, with unequal trans-

verse bars of dark brown, the lighter colored plates finely mottled

with yellowish-white. Lower surface of arms light yellowish brown,

with a narrow longitudinal stripe of darker brown passing along each

side of the lower plates. Mouth-shields and other parts about the

mouth light brownish yellow.

This species may readily be distinguished from the preceding by

its relatively longer and more slender arms ; by its brighter and

lighter colors, and pecculiar markings on the arms ; by its disk covered

with little spinose grains ; by the arm-spines arranged in rows of five

to seven, the third and fourth from the lowest being longest, the upper

one smallest ; by its nearly round mouth-shields, a little truncated

iuTvardly ; and by difierences in the form of the upper and lower

arm-plates.

Ophionereis annulata Lyman, op. cit., p. 143.

Ophiolepis annulata LeConte, Proc. Phil. Acad., v, p. 317, 1851.

0. triloha Liitken, Vidensk. Meddelelser, 1856.

Ophionereis triloba Liitken, Addit. hist. Oph., p. 112.

This species is very common at Panama and the Pearl Islands, Mr.

Bradley having sent numerous specimens. It occurs, also, at Cape St.

Lucas (J. Xantus, Smithsonian Inst.) and on the west coast of Central

America, whence Dr. Lutken received his specimens. Mr. Bradley

collected, also, a few specimens at Acajutla, San Salvador. It lives

under stones and in crevices at and near low-water mark.

Our largest specimens have arms 3-3 inches long, the disk -5 broad.

It may be recognized by its long, slender arms, with three rows of

spines, of which the middle one is considerably longest. Disk covered
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with very small scales, larger around the edge, with small, narrow,

elliptical, widely separated radial-shields. Upper arm-plates more than

twice as broad as long, broadest near inner edge, with very acute lat-

eral angles, and bordered by broad, triangular, supplementary plates.

Color, in alcohol, varying on the disk from grayish to purplish

brown, usually thickly covered with light spots; arms yellowish

green or greenish brown with numerous dark purplish brown bands

extending entirely around tlie arms, and often with an interrupted

dark line along the middle ; lower side yellowish gray, the arms

crossed by dark bands.

In one specimen the arms are olive-green above, each upper plate

having a small dark brown spot in the middle and another broader

one on the inner edge, while the suj^plementary plates have also a

similar smaller spot on the upper edge. The transverse bands have

the form of large rounded spots of rich, dark brown, surrounded by

a ring of yellowish. The arm-spines are greenish, banded with

brown. The arms are yellowish beneath, with transverse bars of red-

dish brown, occupying two or three plates, corresponding to the large

spots above.

In other specimens, also well preseiwed, the disk and arms corres-

pond in their colors, the disk being clear reddish brown, very thickly

spotted with light olive-green, of the same tint as the ground-color of

the arms, while the transverse bands of the arms are reddish brown,

like the ground-color of the 'disk, but they are partially interrupted,

along the median line, by a faint, yellowish band. One specimen

from which part of the arms have been partially or wholly broken

and again restored, has the disk and uncast portion of the arms red-

dish brown, the latter with narrow bands of deep brown, while the

restored portions of the arms are olive-green, with broad bands of

reddish brown.

Ophiocnida hispida Lyman, op. cit, p. 133.

OpMolepis hispida LeConte, loc. cit., p. 318, 1851.

Amphiura hispida Liitken, Addit. ad hist. Oph., p. 119.

Two specimens of this curious species have been received from

Panama in the collection of Mr. Bradley. The largest measure 3-15

inches in length of arms, and -32 in diameter of disk.

This species is remarkable for its very long, slender arms, and its

disk covered above and below by small, sharp spines.

The radial shields are narrow, tapering inward to a point, separated

by a spiny strip. There are three short, rounded mouth-papillse, of

which the inner one is largest, on each side of the mouth-slits. Arm-
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spines regular, even, in three rows. The upper surface of arms and

disk is straw-colored, with narrow transverse bars and irregular spots

of deep brown or blackish ; under side dull yellowish.

Amphiura geminata Lutkon,* op. cit, p. 122

OlMolejns geminata LeConte, op. cit., p. 318.

Amphiv/ra geminata Lyman, op cit, p. 180.

Two specimens of this species have been sent from Panama by Mr.

Bradley, both of which are injured.

It has long, slender arms, with four rows of spines at tlie base (in

well-grown specimens) and three farther out, of which the middle one

is largest and bluntest and somewhat rough. There are three mouth-

papillae on each side of the mouth-slits, of which the outermost is

broader than both the others. Mouth-shields lance-shaped, with the

inner end acute. Lower ai'm-plates j^entagonal, broader than long,

with one angle turned inward. Disk covered by small even scales, a

little larger toward the edge of disk. Radial shields narrow, pointed

inwardly, in contact, except at the inner ends, which are separated

by a scale.

According to Mr. Lyman, a specimen had arms 1 "4 inches long, with

a disk •! 6 in diameter. Our specimens are somewhat smaller, but

have the arms broken. They are, in alcohol, yellowish white, with a

few small, light brown spots on the upper arm-plates.

Amphiura Violacea Lutken, Vidensk. Meddelelser, 1856 ; Addit. hist. Oph., p. 123.

In the collection from Panama there is a small specimen, apparently

identical with this species. Dr. Liitken's specimens were from Realejo.

According to Dr. Liitken, it has the following distinctive characters

:

Mouth-shields small and lance-shaped ; side mouth-shields large and

triangular ; under arm-plates as long as broad, and separated, like the

upper plates, which have the same form as those of A. niicrodiscus\

Ltitk., but are less broad, by the side arm-plates. Diameter of disk 2°^",

Amphiura Puntarenae Lutken, op. cit., 1856; Addit. hist. Oph., p. 123.

A single specimen from Panama, too imperfect for description, is

doubtfully referred to this species. Dr. Liitken's original description

is as follows : The mouth-shields are a little longer than broad, and

* This and the other species here named Amphiura belong to the genus, Amphi-

pholis Ljung,—Reprint.

f A. microdiscus Liitken, was described as follows: Disk small, arms thick, but thin

at base ; upper arm-plates twice as long as broad, outwardly slightly and inwardly

strongly curved ; lower arm-plates as long as broad, witliout an indentation ; diameter

of disk l™°i. Puntarenas, 10 fathoms.
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have rounded but very prominent side-angles, so as to become nearly-

heart-shaped ; lower arm-plates longer than broad, having a slight in-

curvature on the outer edge ; upper arm-plates regularly oval, not

much broader than long ; the disk has a diameter of 2'"'"
; the slender

arms a length of c. 20"^'". Puntarenas, in 3 fathoms.

The two preceding species and A. microdiscus are very small species

allied to A. squamata M. and Tr., and all have the radial shields join-

ing each other completely ; mouth-shields lengthened, rhomboidal

;

outermost mouth-papilla broader than the other two ; lower arm-plates

pentagonal with an angle turned inward ; upper arm-plates trans-

versely oblong ; arm-spines three in number.

Two other species, A. Orstedii Ltitk., from Puntarenas, and A.

marginata Ltitk. ( Ophiophragwus marginatus Lyman) from Realejo,

I have not seen.

Hemipholis gracilis Vemii, sp. nov*

A delicate species, closely allied to H, cordifera Lyman, with long,

slender arms ;
arm-spines in three rows, tapering, thickened at base

;

mouth-shields broad pentagonal, with rounded corners ; under arm-

plates octagonal with rounded corners ; a single tentacle-scale.

Arms about nine times as long as the diameter of disk. Mouth-

papillae two to each mouth-slit, situated at the outer lateral edge, slen-

der, somewhat elongated, blunt. The mouth-slits, or spaces between

the jaws, are broad and regularly heart-shaped, the indentation in the

outer side formed by an acute, triangular projection from the inner

arm-plate, which is mostly concealed by the side mouth-shields, which

meet above it. The two inner tentacles are situated on each side of this

pointed inner angle of the first arm-plate, and within the mouth-slits.

Mouth-shields a little broader than long, somewhat pentagonal, the

outer edge nearly straight, the outer lateral edges short, the lateral

ano-les rounded, the inner lateral sides longer, somewhat curved and

forming a rounded inner angle. Side mouth-shields elongated trans-

versely, meeting in front of the mouth-shields, and also across the

arms so as to form a continuous ring around the mouth ; the inner

side is concave, the outer has a central, projecting, acute angle, ex-

tending to the lateral angle of the mouth-shield. Under arm-plates

somewiiat octagonal, broader than long, toward the base of the arms

the outer and inner edges are nearly straight, the lateral edges are

composed of three short sides, with rounded angles between, which

farther out on the arms become merged into a curved lateral line.

* H. affinis Ljungman, Ophiur. viventia, Ofv. af Kgl. Vet. Akad. Forh., May (?),

1867, p. 322, appears to be identical with this,—Reprint.
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The second, tliird and fourth plates have a somewhat different form,

the outer edge being broader than the inner, and tlie sides concave.

Upper arm-phites broad and somewhat irregular-oval, about twice as

broad as long, the inner edge much more strongly arched than the

outer, which, on some of the plates near the base of the arms, is

slightly concave in the middle. Side-plates encroaching but little

above and scarcely any below, except toward the ends of the arms.

Arm-spines three, nearly equal, a little thickened near the base, round,

slender, tapering, but not sharp. Tentacle-scale oblong, flattened,

rounded at the end, hardly twice as long as wide, standing free from

the sides of the lower plates, except at the second and third from the

base, where they are shorter and in close contact with the lower arm-

plates.

Disk, above, covered with unequal, rounded, overlapping scales ; a

larger, round, central, primary plate is surrounded by smaller ones,

and then by five primary ones about as large as the central one, each

of which is surrounded by a few smaller scales ; from these five a row

of primary plates, bordered on each side by smaller imbricated scales,

radiates to each interbrachial margin. Radial shields pear-seed-shaped,

with the point inward, the outer side strongly arched, the inner sides

in contact at the outer end, separated inwardly by three scales, of

which the most exterior is elongated and narrow and the most interior

broad, rounded, the intermediate one somewhat triangular. Between

each radial shield and the base of the arm there are two or three

scales and a small papilla-like spine, not one-fourth as long as the

arm-spines. Lower side of disk destitute of scales, but bearing minute,

scattered granules.

Color, in alcohol, light greenish gray above, darker and more dis-

tinctly greenish toward the ends of the arms, which are banded with

whitish ; radial shields and primary disk-plates green ; beneath white,

chewing apparatus yellowish.

An average specimen has the arms 1*38 inches long with the disk

•IV in diameter. One of the larger is "2 in diameter of disk; the

arms, though broken at the ends, 1*8. The largest is '22 in diameter

of disk.

Panama,—F. H. Bradley. Eight specimens, 4 fathoms, muddy
bottom.

This species very closely resembles H. cordifera of South Carolina,

which has the habit of living buried in mud at low-water mark and

thrusting out of its burrow one of its long slender anus. It difiers,

however, in the form of the mouth-shields and lower arm plates, as

well as in several other particulars.

Trans. Connecticut Acad., Vol. I. 34 March, 1867.
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Ophiactis Llitken.

Of this genus there have been described four nominal species from

the Panamic Province, besides one from Peru. Of these, it is proba-

ble, as has been suggested by Mr. Lyman, that 0. Orstedii Ltitken, is

a synonym of 0. simplex (LeConte sp.), no differences yet indicated

being sufficient to separate them clearly.

The species of Ophiactis may be recognized by their rather short

arms and stoiit disk, covered above with overlapping scales and

a few, small, scattered spines ; usually with separated radial shields.

There are commonly four to six rows of arm-spines, which are

rough, short, and stout, projecting at right angles from the arms.

There is but one tentacle-scale and but one or two mouth-papilla? on

each side of the mouth-slits. The species are mostly small and often

have six arms.

Ophiactis Kroyeri Llitken, Vidensk. Meddelelser, 1856; Lyman, op. cit., p. 108.

Mr. Bradley has sent several hundred specimens of this species

from Callao, Peru, where they were found in abundance among the

interstices of JBalani, Discince, Mytill, etc., scraped from the bottom

of a vessel that had been a long time in that port. Some of the lar-

gest specimens have arms 1*7 inches long and the disk '35 in diameter.

Of this species I have seen no specimens having six arms.

The color varies considerably, but most frequently is dull greenish,

in alcohol, with a few irregular bands of purplish brown upon the

arms ; beneath grayish or greenish white. Some specimens are pur-

plish brown above, with bands of greenish on the arms, and others

are yellowish gray, with or witliout bands of darker. Frequently the

upper arm-spines have a spot of white at base. The radial shields

ax'e usually darker green or brown than the rest of the disk, and have

a yellow spot on the outer end and are sometimes edged with white, or

have a white spot at the inner end. In other specimens the radial

shields are yellowish with a greenish disk. The disk may, also, be

mottled with lighter and darker.

The number and size of the spines upon the disk are also quite vari

able. In some cases they are nearly or entirely absent, while in others

they are quite numerous, long and sharp, scattered all over the disk,

except on the large radial shields ; more frequently, however, they are

mostly confined to the interradial spaces of the disk, and are rather

few in number. The radial shields are large, acute-triangular, with the

point inward and a prominent, elevated lobe on the corner where

they join their neighbors ; the inner ends are separated by about four

plates, of which the outermost is very narrow and the mnermost

rounded. The mouth-shields are short and broad, with an elongated)
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acute point outwardly and a slight angle inwardly. The side mouth-
shields are elongated transversely and do not meet within. JNIoutli-

papilhie one on each side of the mouth-slits, short and stout. Lower
arni-]ilatos rounded octagonal ; upper plates broad-oval, a little over-

lapping, most convex outwardly. Arm-spines five, the middle one
longest.

Callao, Peru,—F. H. Bradley. The specimens of Dr. Llltken and
3Ir. Lyman came, also, from the same place.

OphiactiS Virescens Lutken, op. cit. ; Lyman, op. cit., p. 113.

Tliis si)ecies may readily be recognized by the upper arm-plates,

which are twice as broad as long and have a distinct, projecting lobe

in the middle of the outer edge. The arms are somewhat narrowed

at the base and very slender at the ends. Under arm-plates as long

as broad, octagonal. Mouth-shields roundish rhomboidal, with an

angle inward. Two small mouth-papillie on each side of mouth-slits.

Five or six arm-spines, short and stout, rough, upper two longest. The
disk-scales bear a few scattered spines, which are sometimes wantino-.

Color yellowish green, with narrow dark green bands on the arms,

beneath greenish gray. The radial shields are dark green and often

have a light spot on the outer ends.

Our specimens all have six arms, except the very young, which

lack three, on one side. The largest has arms "VS of an inch long, with

a disk "15 in diameter. Another has arms '4 inch, with the disk -12.

Panama, clinging to Gorgoniae and sponges. Occasionally adhering

among the arm-spines of Ophiothrix sjnculata,—F. H. Bradley. It

occurs at Puntarenas and Realejo,—Dr. Ltltken ; and Cape St. Lucas,

—

J. Xantus, (Smiths. Institution).

In one instance I found, in a small cavity of a branching sponge

from the Pearl Islands, upwards of fifty specimens of this species, of

various sizes, but mostly young. Thirty-seven were quite small, and
light colored, and although many had six equal arms, others, of sim-

ilar size, had three upon one side, very small, appearing as if just

starting to grow, or entirely wanting. From this mode of occurrence

it is probable that this species, like some Amphiutre, is ovo-viviparous.

In this lot were two specimens diflfering considerably from all the
others. These are among the largest, and have the arms narrowed at

base; seven arm-spines, upper ones longest; large radial shields

covering a large part of the disk; broad upper arm-plates, con-

vex outwardly, and destitute of a distinct lobe, or with only a slight

central prominence, except near the ends of the arms, where a small

distinct lobe is visible. In most other respects they agree well with
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the ordinary form, except that the color is light yellowish gray above,

with greenish radial shields and an iindefined greenish spot on each

upper arm-plate, the tips of the arms faintly banded with greenish

;

yellowish white beneath. Diameter of disk '17; length of arms "75

of an inch.

Ophiactis simplex Liitken; Lyman, op. cit., p. 105.

Ophiolepis simplex LeConte, Proc. Phil. Acad., v, p. 318, 1851.

? 0. 'Orstedii Lutkea.Vidensk. Meddelelser, 1856'; Addit. Ad. Hist. Oph., p. 129.

Eight specimens of this species occurred with the last, from Panama.

The species may be distinguished by the small, widely separated

radial shields ; rounded and regular disk-scales, with very few small

spines, except beneath, where they become more numerous ; arms

^onger and more slender than those of the preceding species; mouth-

papillge prominent and flat, one upon each side of the mouth-slits.

The mouth-shields are transversely rhomboidal, with an angle within

and without. Five short arm-spines, of which the three middle ones

are longest. Upper arm-plates broad-oval without a lobe.

Color greenish, with lighter bands on the arms.

In all our specimens there are six arms. They agree very nearly

with 0. Orstedii Liitken,* which came from Puntarenas.

Ophiactis arenosa Liitken, op. cit., 1856.

There are a few young specimens, found with the last two species,

which appear to represent a third species. Whether they belong to

the present one or not is somewhat uncertain, owing to their imma-

turity.

Mr. Lyman places this species as a doubtful synonym of 0. sim-

plex. Our specimens are insufficient to determine this question satis-

factorily.

According to the original description by Dr. Ltitken, its characters

are as follows :
" 0. arenosa Ltitk. Mouth-shields roundish ; one

mouth-papillie ; ui^per arm-plates broad-oval ; under arm-plates round-

ed, quadrangular, a little broader than long ; four short arm-spines, of

which the two middle are the longest.

* Dr. Liltken's original description is as follows: 0. Orstedii Liitk. Mouth-shields

broad rhomboidal ; one mouth-papilla; five arms; upper arm-plates broad-oval; lower

arm-plates octagonal, a little broader than long; five short arm-spines, of which the

three middle and longest are Only as long as one of the arm-joints.

Color green, with bands upon the arms.

Diameter of disk 4™™. Length of arms 18™i". Puntarenas.
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The color seems to have been about like that of the two preceding

{O. Oi'stedli and 0. virescens).

Diameter of disk 5"""
; length of arms 20""".

Puntarenas and ReaU'jo."

In a<l(lition to the preceding species of OjJiiactis there is a single

imperfect specimen that may belong to an undescribed species.

It has larger radial shields than O. simplex, separated by a row of

about thi'ee scales, no spines apparent on disk ; five arm-spines, the

upper one very short, the middle one longest ; upper arm-plates short,

transversely oblong, nearly three times broader than long, with nearly

straight outer and inner edges and slightly rounded sides ; month-

shields rounded ; one mouth papilla on each side of mouth slits ; under

arm-plates somewhat octagonal, outer edge convex.

It has about the size and proportions of our largest 0. virescens,

but has no lobe on the outer edge of upper arm-plates and differs in

other particulars. It is probably nearest to 0. simplex.

The color is dark greenish above.

Until more specimens have been examined, it appears undesirable

to apply a new name to this form.

Ophiothrix Spiculata LeConte, op. dt., p. 318; Lrman, op. cit, p. 167.

This species is very al>undant at Panama and the Pearl Islands,

clinging to sponges, Gorgonifc, etc., whence Mr. Bradley has sent

upwards of two iundred specimens. He has also sent it from Realejo,

Nicaragua, and Acajutla, San Salvador. It occurs from low water to

4 fathoms.

Our largest specimens have arms about 3 inches long, and the disk

•5 in diameter.

The color, in alcohol, is usually light cobalt-blue or bluish purple,

often with every fourth or fifth lower arm-plate red or brownish.

Some :pecimens have spots of red on the disk and more or less on the

upper side of the arms. In life the color is described as fuscous above

and paler beneath ; or greenish with violet upper arm-plates, and

occasional red plates on the lower side of the arms.

It is allied to 0. violacea of Aspinwall and the West Indies,* but

differs in having longer arm-spines and in several other characters.

The disk usually has the centre and a band radiating to each inter-

brachial margin and to the base of each arm covered with numerous,

very short, branching spines, with more or less numerous, long, slen-

der, thorny spines scattered among them. The arm-spines are long

and slender, thorny, the next to the upper one longest.

* Recently separated from the Brazilian violacea and named 0. Caribma by Lutken.
—Reprint.
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Ophiothrix (Ophiothela) mirabilis Verriii, sp. nor.

A small species witli six arms, granulated above ; disk mostly cov-

ered by the larg-e radial shields, and in the longer specimens with cen-

tral and interradial groups of simple, short, conical spines ; arm-spines

short, directed downward, armed with hooks. Teeth-papillae about

ten, rounded, arranged in an oval group. Mouth-shields and side

mouth-shields closely united to the surrounding parts, so as to form a

continuous ring around the mouth, covered with a skin which conceals

their outlines, the side mouth-shields about as large as the mouth-

shields. Under arm-plates about as long as broad, widest outwardly,

the outer edge convex, the sides converging to the rounded inner

angle, separated by the side arm-plates, and covered, like the mouth-

shields, with a naked skin, Avhich obscures their outlines even in dry

specimens. Side ann-plates well developed, bearing upon the very

prominent sides about five tapering spines, of which the uppermost is

quite small, the next and longest about equal to the width of arm, the

others decreasing in size to the lowest, which is very small. When
six spines occur the third is the longest. Toward the base of the arms

the spines are minutely thorny near the ends, the thorns being chiefly

on the lower side of the spines, irregular, and often curved ; toward

the middle of the arms and beyond, the thorns become more nume-

rous, larger and curved into well-marked hooks. Disk nearly covered

above by the twelve prominent, elongated radial shields, which reach

nearly to the center and are narrow and blunt at the outer ends. They

are in contact, except along the inner portion, where they are slightly

separated. Their surface is minutely pitted and more or less covered

by scattered, unequal, rounded granules. Between the radial shields

and at the center, the surface is covered by a distinct skin, without

visible scales. In the interbrachial spaces at the margin of the disk

there is a cluster of about six sharp, conical spines, without thorns.

A cluster of similar spines sometimes occupies the center. In young

specimens the spines are absent. The upper arm-plates are concealed

by the skin, which is covered by numerous, rough, unequal, rounded

grains, the intervals between the plates being indicated by narrow,

transverse, naked spaces.

Color, in alcohol, quite variable, usually dark. One specimen has

the disk grayish brown, the outer ends of radial shields bright yellow

;

the arms with narrow bands of grayish white, bright yellow, and

black ; beneath .yellowish brown, the under arm-plates minutely

speckled with dark brown. Another has the disk, above, deep red-

dish brown, with a lighter center ; the outer ends of the radial shields

yellowish white ; the upper side of arms transversely banded with

dark brown and yellowish white.
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A medium-sized S[»ecimeu has arms "5 of an inch in length, with the

disk "16 in diameter; tlie two hxrgest yet examined have the disk -22

in diameter. It is quite probable that all these specimens are young.

Pearl Islands, Bay of Panama,—F. II. Bradley.* Among the inter-

stices of a l)rancliing si)onge, associated with two species of Ophlac-

tis, about a dozen specimens of varioiis sizes were found. Others oc-

curred in cok)uies clinging to the branches of Gorgonia3 and Muriceae,

with the arms wound closely around the branches.

Subgenus, Ophiothela nov.f

The name Ophiotlxela is here employed to designate a group of

Ophiurians, of which the preceding species is the type, agreeing to-

gether in having the upper arm-plates covered with granulations as in

Astrophxjton
; in having short, rough arm-spines, mostly turned down-

ward, and armed with roughnesses or hooks, beneath, as in Ophiactis

;

in having very large radial shields, covering most of the disk, the in-

tervening spaces being covered with a skin and bearing simple spines

;

in having the lower side of arras and disk covered with a skin, more

or less obscuring the plates ; and in having the mouth-shields and

side mouth-shields united into a ring around the mouth. The present

species and another from the Fejee Islands have, in the numerous

specimens observed, always six arms, and have the same habit of

clinging closely around the branches of GorgonUi'.

In the structure of the mouth it agrees well with the typical spe-

cies of Ophiothrix, but it differs in having the arms distinctly cov-

ered with a membranous skin, and their upper surface granulated;

and in the character of the spines of the arms and disk, which lack

the glassy appearance and prominent thorny branches, and approach

more nearly those of Opliiactis in form, structure, and arrangement.

Altliough intermediate in some respects Ijetween Ophiothrix and

Ophiactis, it is evident that these species are more closely ahied to the

former genus, under which I have placed them as a subgenus.

Additional Remarks on Ophiuridce.

Owing to the small number and imperfect condition of our speci-

mens of some of the species of Aiiip>hiurn and Ophiactis I have been

obliged to leave them somewhat in doubt and, in order to a\ oid ]iro-

ducing any confusion, have in siich cases preferred quoting the orig-

inal descriptions instead of giving new ones. This seemed still more

* More recently from Cape St. Lucas and La Paz,—Reprint.

)• This has since been regarded as a distinct genus (p 376). Besides this species and

0. Dance V., Feejee Is., a species occurs on Mopsella from Japan (Dall), and Parish from

Formosa (Liitken),—Reprint.
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desirable, since the original descriptions by Dr. Liitken are somewhat
inaccessible in this country and have not been translated before.

In the identiiication of some of the species I have had important

assistance from Mr. W. H. Niles, of the Sheffield Scientific School.

In the preceding pages I have enumerated all the species of Ophiu-

rans which we have hitherto received from the Panamic Zoological

Province, with the exception of an apparently undescribed species of

Ophiura allied to 0. Panamensis^ and as yet represented by only

four specimens.*

The following species, which I have not seen, have been described

from the same coast :f

Ophiostigina tenue Liitken—Realejo, We=t Coast of Central America.

Ophionereis Xantusii Lyman—Cape St. Lucas.

Amphiura niicrodiscus Liitken—Puntarenas.

Amphiura Orstedli Liitken—Puntarenas.

Ophiopliragmus marginatiis (Liitken) Lyman—Puntarenas and Realejo.

Ophiothrix dutnosa Lyman—Gulf of California.

* The specimens referred to have rather slender arms, subcarinate above ;vadial

shields mostly covered, the naked part being oval, widely separated ; mouth-shields

oval, the narrowest end inward, about as long as broad ; side mouth-shields covered
;

mouth-papillse eight or nine on each side of the mouth-slits, the innermost and three

outermost stoutest; under arm-plates as long as broad, somewhat octagonal, with a

slightly convex outer edge and concave sides ; arm-spines eight to ten, the lowest one

considerably longest; the others decreasing in length to the uppermost, which is

quite short.

Color, above, dark olive-green, the disk finely speckled and tlie arms conspicunusl}-

banded with greenish gray, the upper arm-plates with irregular longitudinal dark

streaks, and numerous light spots; lower surface yellowish white, tlie dark bands of

the arms passing entirely around, but lighter beneath.

It appears to differ from 0. Punamensis in having only eight or nine mouth-papiUse

instead of from ten to twelve ; in the outermost of them being much smaller than the

next, mstead of projecting beyond it ; all of them being relatively larger and less

crowded; the tentacle-scales being less unequal in length ; the arm-spines more un-

equal, stouter, and more acute ; in the somewhat coarser and less crowded granulation

of the disk ; in the larger and less sunken radial shields (which are nearly covered,

however, in young specimens); and in the coloration. The outer and inner gential slits

appear to be nearer together and the inner ones more transverse.

Notwithstanding these differences. I have deemed it best not to give a new name

to this form until more numerous specimens can be examined.

Our largest specimen is "75 of an inch in diameter of disk.

f Amphipliolis grisea Ljung., Guayaquil, appears to be an additional species, —
Reprint.
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Order, ASTERIOIDEA.
Luidia tessellata Lutkeu.

Luidia tessellala Liitkeu Yidonsk. Meddelelser, 1 859, Bidrag til Kundskabom de ved

Kysterne af Mellcm- og S3-d-Aiiierika levende Alter af Sostjerner. p. IG.

ScA-eral specimens of tliis species, of various sizes, were obtained by

Mr. Bradley at Panama, and one small one at Acajutla. Dr. Liitken's

specimens came from Puntarenas and Realejo.

Our lari^est specimen measures, from the center of disk to tip of

rays, 6 '5 inches ; to border of disk 1 inch; width of rays at base, not

including spines, l-I, A medium sized specimen measures 3*4 inches

from center to end of rays ; and -6 to edge of disk ; rays -V wide at base.

The rays are depressed and taper regularly to the ends, which are

more slender in the small than in the large specimens. The interam-

bulacral* plates bear a slender, sharp, and strongly curved spine on

the inner edge, and more externally a group of three or four longer

and stouter ones^ of which the inner stands singly, the two next side

by side, and the outer, when present, singly. The ventral plntes are

covered with numerous unequal, minute, sharp spines and bear a cen-

tral row of eight to ten small, stout spines, and usually three long,

sharp, marginal ones, which are somewhat curved in the direction of

the ends of the rays, and longer than the interambulacral spines

(•3 of an inch in large specimens). The upper surface is crowdedly

covered with elongated paxillne, which are much larger along the

sides of the rays than in the middle and upon the disk, where they

become very small and close. Those of three marginal rows on each

side are considerably largest and somewhat quadrangular, bearing at

the top a central group of six to ten small, short, blunt, or rounded

tubercles, surrounded by numerous, fine, slender, diverging papillse.

Toward the center of the rays and on the disk, they usually bear only

one or two small, rounded tubercles, surrounded by similar papillae.

The color of a dried specimen is yellowish green above and yellow

beneath ; in alcohol, brownish green above, yellowish beneath.

This species is allied to L. clathrata of Florida and the Carolina

coast, but has broader and less slender rays ; much longer and

stouter interambulacral spines ; more spinose ventral plates ; and

much larger and more numerous marginal spines ; the paxilhe are

not so short and thick, and bear fewer and larger central tubercles.

* We use the term " interambulacral " to designate the first row of plates bordering

each side of the ambulacral furrows of starfishes, beheving, as Prof. Agassiz has shown,

that they are strictly homologous with the interambulacral plates of Echini.

TR-A.NS. Connecticut Acad., Vol. I. 35 March, 1867.
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Dr. J. E. Gray has given the name, Petalster Cohmtbice, to a spe-

cies from " St. BLas," collected by 11. Cuming, which is, apparently,

allied to this, but which cannot be the same if correctly described.

The diagnosis, which is too imperfect for reliable identification, is as

follows :
" Rays elongated, slender, gradually tapering ; tubercles

short, with crowded groups of rather large, acute spines, and a fringe

of very fine radiating ones."

In X. tessellata the rays are certainly not slender, when compared

with other species of the genus, and the " spines " on the paxillre are

not acute.

It is probable that Gray's species has not yet been rediscovered, as

is the case with many other starfishes described by him from the col-

lections made by Cuming, on the same coast. But if intended for

the present species, the description is so inapplicable and imperfect

that it cannot be deemed sufficient to characterize it.

Astropecten fragilis Verriii. sp. nov.

A thin, depressed species, with slender, acutely tapering rays,

which, measuring from the center, are about four and a half times

the radius of the disk. A specimen measuring 2-3 inches from center

to tip of ray has about 40 marginal plates. Each interambulacral

plate usually bears three slender spines at the inner edge, the mid-

dle one being longest, and outside of these a single longer and

stouter, pointed spine. The lower marginal plates are covered on

their lower side with sharply pointed spinose granulations and bear

numerous small sharp spines, mostly along their outer edges. At the

margin these become larger and longer, each plate bearing three or

four spines which may be considered marginal, of which the upper-

most is usually longest. These are I'ound, rather slender, tapering

and acute, slightly curved outward, diminishing gradually in size to-

ward the tip of the ray. The upper marginal plates are low and

quite short, those at the interradial angle being shortest, those to-

ward the tip of the rays becoming very small. These are coarsely

granulated and destitute of spines or tubercles, except three or four

of those at the base of the rays, which, in the larger specimens, bear

at the inner edge a small, rounded tubercle, most prominent on the

interradial pair of plates, which are also somewhat higher than the

rest. The dorsal area is about one and a half times the width of the

marginal plates. The lower marginal plates are but little produced

beyond the upper.

One of the larger specimens measures 2*3 inches from center to tip

of rays ;
'5 to edge of disk ; width of ray at base '6

; its dorsal area '4
;
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height of broadest upper plates -1, length -07
;
length of longest mar-

ginal spines '15.

Panama, at extreme loAV-water on sand, and Zorritos, Peru,—F. H.

Bradley.

A specimen measuring 1-3 inelies from center to tip of rays agrees

closely with the preceding description, except in lacking the small

tubercles on all the upj)er plates, even at the base of the rays. It

has 30 marginal plates.

This species is, in many respects, allied to A. regcdis Gray, of which

I add a description for comparison, but is nevertheless remarkably

distinct in form and many other miportant characters.

Astropecten regalis Gray, Ann. and Mag. N:it. Hi.st, vi. p. 178, 1840.

A depressed species with broad, short arms, a little contracted at

base, scarcely acute. Eadius of rays to that of disk at 3 : 1. A speci-

men I'o inches from center to tip of rays, has 23 marginal plates.

The interambulacral plates bear three slender spines at the inner

edge, of which the central is nearly twice as long as the others, and

outside of these a single, sharp, much stouter, but scarcely longer,

spine. The lower marginal jilates are closely covered with even, flat-

topped granulations, and bear along the outward border from 5 to 8

nearly equal, small, conical spines, and at the upper margin, usually,

two large, flattened, blunt or lanceolate spines, which are largest

toward the base of the rays, but quite small in the interradial region.

They are mostly channeled upon the upper side and convex beneath.

The upper marginal plates are low and rather short, closely covered

with unequal rounded granules, those upon the middle being largest

and, on the plates toward the tip of the ray, enlarging into small

rounded tubercles, two, three, or four standing in a transverse row

along the middle of the plate. The plates on the basal portion of the

ray are destitute of tubercles or spines, in both of my specimens, but

older specimens may, perhaps, attain small tubercles even to the base

of the ray, since there are fewer on the younger specimen. The dor-

sal area of the rays is broad, with fine paxilUe. The lower marginal

plates project considerably beyond the upper.

The larger specimen is 1*5 inches from center to tip of ray ;
"48 to

edge of disk; width of ray at base '5, of dorsal area "3
;
length of

longest marginal spines "18.

Panama,—F. H. Bradley ; San Salvador,—Capt. J, M. Dow (Coll.

Smiths. Institution).

It is quite probable that the Astropecten ccelacanthus Martens,*

* Monatsb der Akad. der Wi<s., Berlin, Jan., 18G5, and translated in Annals and

Mag. Nat. History, vol. xv, p. 435, 1865.
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may be the more mature condition of this species. It agrees in most
of the characters, except in having small tubercles on all the upper
marginal plates and in the character of the spines of the lower sur

face. In form and the j^eculiar character of the marginal spines, it

agrees very closely. This specimen was considerably larger (radii of

rays 49™" ; of disk 17") and came from Costa Rica.

Gray's original description of this species,* which, though very

brief, agrees, quite well with our specimens, is as follows :
" Upper

plates spineless, low^er produced." " Rays one-fourth longer than

the diameter of the body, broad, tapering ; spines broad, stout,

depressed." " Like A. marginatus^ but the arms are shorter and

broader." San Bias,—Mr. Cuming.

Astropecten Orstedii Ltitken, Vidensk. Meddelelser, 1859.

Rays moderately long, rather broad at base, tapering regularly to

the acute ends. Greatest to least radii as 5 : 1. A specimen measur-

ing 3 inches from the center to the end of the rays has 36 marginal

plates. Interambulacral plates each with an inner row of three slen-

der spines, of w^hicli the centi*al is a little longer than the others, and

outside of these a single, large, blunt spine, which is somewhat

flattened, and nearly twice as long as the inner ones. Exterior to these

the same plates bear several slender, short spines. Lower marginal

plates broad, projecting a little beyond the upper, closely covered

with short, blunt, spicula-like spines, and bearing a transverse series

of five or six strong, sharp spines, which bend somewhat toward the

tip of the ray. The first of these sj^ines are of about the same length

as the larger interambulacral, toward the margin of the ray they in-

crease in length, the longest being -Zb of an inch long and very strong

and sharp. The uppermost row is irregular and the spines smaller.

The upper marginal plates are narrow and high, the two basal ones

of each ray bearing a large, conical, sharp spine, "2 inch or more

long ; all the others, two subequal, smaller spines, of the same shape,

which form two regular rows. Central region of the rays covered

with paxillse, which are longer and less crowded than in most spe-

cies. Around the center of the disk some of the paxillse have a cen-

* This species may be at once distinguished from the preceding by its broad, short

rays, which do not taper to long slender points, by the broader disk and dorsal area of

rays, by the stouter spines of the lower plates, which are flattened and rather blunt,

instead of round and sharp, and by the even granulation of the lower surface, and

much less spinose character, which gives it a smoother appearance. The small tuber-

cles of the upper plates, also, are more developed toward the tip of the rays, while in

the preceding they appear only at the base.
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tral acute spine, rising above the general surface. Madreporic plate

larji'e, very near the marginal plates.

Length of rays from center of disk 3 inches ; to edge of disk -6

;

width of rays at base -65
; of central, dorsal area -4 of an inch.

Panama,—F, II. Bradley.

A small specimen in the collection of the Smithsonian Institution,

apparently belonging to this species, collected at Cape St. Lucas

by J. Xantus, presents the following peculiarities : Radius of rays

1 inch, of disk 'S. The rays have the same form as in the ])receding.

The upi)er marginal plates are narrow and rather high, formed as in

the large specimen ; there are 20 on each side of the rays ; the two

occupying the intcrradial angle bear, each, a single long sharp spine

;

the next three or four bear two smaller si)ines, while the remain-

ing plates, even to the end of the ray, bear a single small sjjine.

The lower marginal plates are closely granulated and each usually

bears five or six spines, of which the three lower are short and sharp,

and the two upper long, round, sharp, and somewhat bent, resembling,

except in size, those of the larger specimens.

Dr. Liltken's specimens are intermediate in size between the two
preceding, and differed from the large specimen, above described,

chiefly in having the inner row of upper marginal spines confined to

the inner three to eight plates, instead of extending nearly to the tip

of the rays.

Astropecten Peruvianus Verriii, sp. nov.

Rays narrow, elongated, acute, with the angle between somewhat

rounded. Greatest to least radii as 5 : 1. In a specimen two and a

half inches from the center to tip of rays there are 34 marginal plates.

Interambulacral plates each with three slender spines at the inner

margin, of which the central is much the longest ; exterior to these each

plate bears a somewhat stouter, blunt spine, of about the same length,

and several very small spines. The lower marginal plates project but

little beyond the upper, each bearing about five small, sharp spines,

the three lower being shorter than the inner intei-ambulacral, the two
upper considerably longer and larger (about •! of an inch long). The
upper marginal plates bear, each, a small conical spine at the inner

edge, and several of those toward the ends of the rays have also a

very small spine on the central part. Dorsal area of the rays narrow,

depressed at the middle of the ray, somewhat exceeding the width

of a marginal plate. Madreporic plate small, about its own diameter

from the marginal plates.

Length of rays, from center, 2-5 inches; to edge of disk -5
; width

of rays at base '5 of an inch.
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Paita, Peru,—F. H. Bradley ; Dr. C. F. Wiuslow {Boston Soc. Natu-

ral History).

Whether A. stellatus Gray, is identical with this species cannot be

determined by his very imperfect description, which applies equally

well to several other species.

His description of A. stellatus is as follows :
" Rays more than twice

the diameter of the body ; narrow central area of the rays equal to

one series of marginal tubercles. Coast of South America ?"

Miiller and Troscliel place this, with doubt, as a synonym of A.

Valenoleunesii M. and Tr., Vera Cruz.

Patiria Obtusa Gi'ay, Proc. Zoological So<3. London. 1847, p. 72.

In the collection of Mr, Bradley* there is a specimen, which I refer

to this very imperfectly described and hitherto obscure species.

Greater radius "95 of an inch; smaller 'QO. From pentagonal, with

regularly concave sides ; rays short, rapidly tapering and somewhat

obtuse at the end ; upper side convex. The ambulacral grooves are

deep and narrow, bordered by rounded interambulacral plates, which

bear four or five long, rather slender spines in a single row, of which

the one next to the outermost is usually the longest, and the one

nearest the mouth considerably the shortest. Outside of these and

parallel with them is another row of spines of about the same num-

ber, form, and size, and borne upon plates of similar character, which

are connected with the inner row, and directly opposite to them.

The ventral plates of each triangular area, toward the mouth, bear

from four to six slender, sharp spines, a little shorter than those along

the ambulacral grooves, placed in a single transverse series on each

plate, or sometimes in a crescent-shaped group ; toward the margin

of the disk the plates and spines rapidly diminish in size, each plate

bearing three or four very small and slender spines, mostly placed

transversely side by side. The margin is formed by a row of small

rounded plates, without a sharp edge, and closely covered with minute

o-ranule-like spines. The dorsal surface, near the margin between the

rays, is covered with small, close, uniform plates, which bear closely

crowded, circular or rhomboidal clusters of minute papilla-like spines,

which are subdivided at the end into microscopic radiating points.

The plates increase in size toward the central area, and at a short

distance from the margin become crescent-shaped and separated by

the dorsal pores, with other much smaller rounded plates between

them, each of which bears a small rounded cluster of small spines,

silmilar to those borne by the larger plates, which are longer toward

* The locality is uncertain, probably Panama, but perhaps Paita,—Reprint.
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the center than upon the plates near the margin, but have the same

character. These tliorny sjjines in the central region are still very

small and slender, two or three times longer than thick, and form

densely crowded, large, crescent-shaped, or small rounded groups,

according to the shape of the plates. The crescent-shaped plates ex-

tend along the middle of the rays to near the tip, and are accompa-

nied everywhere by the dorsal pores, which are large and numerous.

There is a small central area, occupied by small rounded plates,

with pores between them, at the edge of which is placed the small

madreporic plate, composed of but few convolutions. A narrow

band, extending from tlie central area toward the margin, in the

middle of each iuterradial region, is destitute of pores.

Color, in alcohol, yellowish-red.

The original description by Dr. Gray is so brief and imperfect as to

render the identification of this species somewhat uncertain. It is as

follows :
" Brown, depressed, 5 or 6 rayed ; rays depressed, rounded

at the end ; dorsal surface with lunate ossicules crowded with short

spines ; oral surface with circular groups of crowded spines in the

middle of each ossicule. Panama, 6 to 10 fathoms."

This description, so far as it goes, agrees tolerably well with our

specimen, except that the groups of spines on the oral surface cannot

properly be called " circular." In this case, as in many others. Dr.

Gray does not mention the size of the specimens described, so that no

account can be taken of variations due to difference of age, which are

often very great among starfishes.

Asterina (Astericus) modesta Verriu, sp. nov.

Form pentagonal with slightly concave edges and broad, very short,

rounded rays. Radii as 7 : 5. The interambulacral plates bear three

or four small, slender spines, forming a single row along the anibula-

cral grooves. The ventral plates each bear one or two sharp spines,

a little larger than the preceding, in the region near the mouth, and
more numerous and much smaller ones near the margin. Martrin thin

and sharp, with a fringe of minute sharp spines, 6 or 8 to each plate.

The dorsal surface is covered with imbricated plates which are finely

granulated, and each bears upon its upper margin from 5 to 15 minute

sharp spines. The plates rapidly increase in size from the edge of

the disk to the central region. Dorsal pores in five imperfect rows
along each ray and many scattered about the central region of the

disk. One of the larger specimens measures -35 of an inch from

center to end of ray ; '25 to edge of disk.

Panama and Pearl Islands,—F. H. Bradley.
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Oreaster occidentalis Vemii, sp. nov.

A large species, resembling in form and character of the upper sur-

face 0. gigas Lxitk. ( 0. retlcidntus M. and Tr.),but less spinose above

and not at all so beneath ; marginal plates without spines, or only a

few near the ends of the rays. Greater to smaller radii as 2^: 1.

The largest specimen has a greater radius of 4*3 inches ; smaller 2.

Another has the radii respectively 3 "8 and 1*7 inches. Form pentag-

onal, with a large, elevated, angular disk, and narrowed, rather slen-

der, short rays. The margin between the rays is regularly and deeply

incurved, without a distinct angle. The interambulacral plates bear

an inner row of slender spines, seven or eight on each plate near the

center, and four or five toward the end of the rays, the middle ones

longest, the others decreasing in length on each side to the outer ones,

which are quite short, thus forming pointed groups. Outside of these

there is a second row of much larger, short, flat, blunt spines, three to

each plate on the inner and only two on the outer portion of the rays,

the middle one, when there are three, being a little the longest and

considerably largest, but when there are but two the one nearest the

mouth is usually, but not always, largest. The ventral surface is des-

titute of spines and covered with coarse, irregular, crowded, unequal

granules, among which there are scattered numerous, sessile, two-

lipped pedicellariiB, with narrow, elongated openings. In one speci-

men the ventral plates, especially near the mouth, have a central group

of larger, elevated granules, some of which become twice as high as

thick, with a somewhat acute point, thus approaching the character of

small spines. On each side of the rays are 18 lower and 17 upper

marginal plates in the larger specimen, and one less of each in the

smaller. The lower plates belong entirely to the ventral surface and

are covered with coarse granules similar to those of ventral plates,

becoming finer and more uniform at the outer margin. They all bear

numerous small, oblong-oval, sessile pedicellarise, and in the largest

specimen are destitute of spines and tiibercles, but in the smaller,

from two to four of the plates nearest the end of the rays bear small,

stout, obtuse spines or tubercles, which are surrounded at the base by

granulations, but naked above. The upper plates, which form the

margin, are thick and convex, rather rounded, much longer than those

of 0. gig<(S, closely covered with small, angular, convex granules like

those of the whole upper surface, among which there are numerous,

scattered, sessile, pedicellariae, like those of the lower plates. In the

larger specimen none of them bear s})ines, but in the other there are

from one to four that bear small, short, stout, blunt, conical spines near

the ends of the rays. The upper surface of the arms and disk i
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reticulated with elevated plates and connecting ossicles, as in 0. gigas^

which bear at most of the nodes or intersections small, conical, naked

spines of unequal size, each on a large conical tubercle, which is granu-

lated. Around the central area there is a well-marked pentagon, with

a large conical tubercle at each angle, corresponding to the rays,

and a small one on each side, opposite the interradial region. Within

this pentagon there are four spine-bearing tubercles around the slightly

convex anal region, and a few others irregularly placed. F'rom the

angles of the pentagon a row of large, spine-bearing tubercles, from

fifteen to twenty in number, extends along the middle of each ray.

The spaces between the reticulations of the upper surface are pierced

by very numerous pores, among which there are many small oval pedi-

cellarite. Other similar, but more elongated, pedicellaria? are frequent

on the spine-bearing tubercles. Madreporic plate small, fine, situated

considerably outside of the dorsal pentagon. Color, in alcohol, gray-

ish brown ; in life the dorsal plates are bright crimson, the spaces be-

tween, greenish brown.

Panama, two specimens, dredged, in 6 to 8 fathoms,—F. H. Bradley.

This species is allied to 0. gigas of Florida and the West Indies,

but the latter has larger and more numerous spines on the upper

surface ; much smaller upper marginal plates, each bearing a conical

spine ; more coarsely granulated lower marginal plates ; ventral plates

beai'ing one or two short conical spines ; outer row of interambulacral

spines formed by much larger and longer, subacute, stout sphies, one

to each plate, instead of flat, thin, truncate spines standing two or

three to a plate, as in 0. occidentalis. The pedicellarise of the ventral

surface are very much smaller and difierent in form, those on the

marginal plates are less numerous and more rounded.

Under the name of Pentaceros Cumingii^ Gray has bi-iefly described

a very small specimen, which may, possibly, have been the yoimg of

this species, but none of the characters given are applicable to our

specimens, and the presence of marginal spines in so small a specimen,

when they are almost entirely wanting in large ones, is a character

which seems to render their identity extremely improbable.

Gray's description is as follows :
" The arms are rather narrow

nearly as long as the diameter of the body ; marginal spines few,

small ; back rather depressed, with conical protuberances, bearing

small spines. Diameter 12". Perhaps the young of a much larger

species."

Punta Santa Elena, rocky ground, 12 to 18 fathoms,—H. Cuming.

Trans. Connecticitt Acad., Vol. I. 36 April 1867
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Nidorellia,

This name was applied by Dr. J. E, Gray* to a section of his genus

Pentaceros
(
Oreaster M. and Tr.), which included only the following

species. Although the character of having movable spines, which

he attributed to it, seems not to exist, it has so many important dif-

ferences from typical Oreaster, in external form and structure, which

we must suppose to be connected with still more important internal

peculiarities, that it appears worthy of being separated as a distinct

genus.

Until a comparative study of the internal structure shall have been

made we can only indicate some of the more important external pecu-

liarities for distinctive generic chai*acters.

Such are the broad depressed disk, the short, broad, depressed rays,

rounded at the ends ; the elevated margin, with large plates, those at

the ends of the rays largest and swollen.

Nidorellia armata Gray.

Pei\taceros (Nidorellia) armatus Gray, Ann. and Mag. Nat. Hist., vol. vi, p. 276, 1840.

Oreaster arTnatus Mull, and Tr., System der Asteriden, p. 52, 1842.

Goniodiscus armatus Liitken, op. cit., 1859, p. 75 (p. 51 of pamphlet).

Oreaster armatus Lutken, op. cit., p. 148, 1864 ; E. vou Martens, Monatsb. Akad.,

Berlin, 1865, and Ann. and Mag. Nat. Hist, xv, p. 433, 1865.

ISTumerous specimens of this species were collected by Mr. Bradley

at Panama and the Pearl Islands, and Zorritos, Peru. It occurs on

the reefs at low-water. Prof. B. Silliman has, also, presented two speci-

mens from Panama. It is also found at Realejo and Puntarenas,—Dr.

Ltitken ; Punta Santa Elena,—Dr. Gray ; Gulf of Nicaragua, Costa

Rica,—Dr. E. von Martens.

f

Our largest specimen is 6*5 inches in diameter, the smaller radius

being 2-'75 and the greater 3 •25,

The specimens vary greatly in the number and arrangement of the

large conical spines ; and in the spines of the marginal plates, which

may be numerous, both above and below, or entirely absent. The

pedicellarife are also very variable, sometimes beng entirely absent,

while other specimens have numerous large, two-lipped ones, near the

mouth or scattered on the lower surface, and smaller ones on the

lower marginal plates, or even on the upper ones. All these varia-

tions are too inconstant to allow the species to be divided into varie-

ties. Sometimes the extreme variations are found on the different

rays of the same specimen. The number of spines of the dorsal sur-

* Annals and Magazine of Natural History, vol. vi, p. 275, 1840.

•j- Capt. Pedersen has recently sent several large specimens from La Paz,—Reprint.
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face and of the marginal plates increases with age, though not regu-

larly, since some specimens of large size have fewer tlian others, which

are much smaller. I have not yet seen two specimens that agree in

the number of the spines.

One specimen, Avhich may be considered as representing the average

condition of adult specimens, has the following characters. Form
pentagonal, with regularly incurved sides and short, broad, rounded

rays. Greater radius 3 '3 inches; smaller 2*2. Dorsal surface a little

convex. Interambulacral plates, near the mouth, bear five or six flat,

blunt, slender spines, forming a single row, the two middle ones long-

est ; toward the end of the rays there are but three, of which the

middle one is the longest. Outside of these there is a row of very

stout, thick, rounded spines, with obtuse ends, arranged one opposite

each cluster of the interambulacral spines, those near the mouth larg-

est, the size diminishing to the end of the rays, where they become

small and more pointed. The ambulacral furrows turn upward at the

end of the rays and terminate between the swollen upper plates, be-

tween which there is, also, a small plate, bearing a small conical tuber-

cle. The lower surface is covered by coarse rounded granulations,

that become finer and closer toward the mai-ginal plates, which they

completely cover, and bears numerous, regularly arranged, short, stout,

blunt, conical spines or tubercles, which also decrease in size from the

center to the margin. Among these are scattered many short, stout,

oblong, two-lipped pedicellariae, which are more numerous near the

center, but vary greatly in number upon the different rays. The lower

marginal plates belong chiefly to the ventral surface, except near the

end of the rays, where they form more of the margin. There are

eight of these to each side of a ray, all are convex, those in the inter-

radial spaces being smaller than those toward the end of the rays,

except the last one, which is smaller than any other and somewhat

triangular. Each of these plates bears a short, stout, conical spine

larger than those of the lower surface. The upper marginal plates,

which form the greater part of the margin, are somewhat irregular iii

number and form, there being either seven or eight upon each side of

the rays, of these the four nearest the end of the rays, on each side,

are about as long as broad, very convex, the last one largest and swol-

len, joining its mate on the other side of the ray. The six or seven

plates that occupy the interradial portion of the margin are less con-

vex and much broader than long, one or two of them bearing near

the lower side a stout conical spine. Each of the four outer plates of

the margin, except one of the outermost ones, bears a similar conical

spine ; these are mostly larger than those of the lower plates. In the
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center of the upper surface there is a stout conical spine upon a tuber-

cular prominence, and around it are ten similar spines, five of which

correspond to the interradial spaces and five to the rays, and from the

latter a row of five or six similar spines extends along the median line

of each ray. In the interradial regions of the upper side there are

from three to five similar spines placed irregularly. The spines of the

upper surface and margin are smooth and naked, except at the base,

which is surrounded by a ring of crowded, polygonal, flat-topped gran-

ules, like those that cover the general surface. More than half of the

upper surface is covered by large groups and clusters of pores, which

occupy all the intervals between the plates and often blend together

into large patches on the rays. Among the pores are scattered very

numerous, small, short and stout, oblong pedicellariae. A few similar,

but somewhat larger pedicellarise occur upon the lower marginal plates,

either singly or in small groups. The madrepoiic plate is large ('3 of

an inch in diameter), slightly convex, of fine texture, placed about an

inch from the center, just outside of one of the ten spines that sur-

round the central area.

The largest spines in this specimen are '28 long and '\b in diameter

at base ; they are united to the plates by a suture, which readily sep-

arates, when the specimens are not well preserved, leaving a smooth

depression, but they do not appear to have been movable.

Color, in alcohol, deep reddish brown above, yellowish brown below.

When living, bright scarlet, (F. H. Bradley).

Some of the more prominent variations from the preceding condi-

tion are as follows

:

2d. A specimen with the greater radius 2*3 inches. Pedicellarige of

lower surface smaller and less numerous ; marginal plates seven above

and below on each side of the rays, less unequal in size and form, with

small pedicellariae, very numerous on many of the upper plates, less

so on the lower ; lower plates mostly bearing conical spines, but some

having a gi'oup of three or four small rounded tubercles instead;

iipper plates mostly without spines or tubercles, one ray having two

spine-bearing plates near the end on one side, another having two on

each side, but not on corresponding plates, the rest without any ; a few

plates with groups of small tubercles, apparently where spines have

been broken off. Upper side with a central large spine and a row of

three or four spines along each ray, no spines in the interradial region.

3d. Greater rndius 2*5 inches. Similar to the last, but the marginal

plates are nearly destitute of pedicellarige, and the lower ones all bear

a spine, while the upper ones, except one or two near the ends of the
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rays are without spines or tubercles. Foui- of the interradial regions

of the upper surface have each a single large spine near the margin,

and one of them also a small one inside the madreporic plate ; the fifth

has no spine.

4th. Greater radius 3 inches. Lower surface with very few large

pedicellariae, eight lower and seven upper marginal plates, the outer-

most two the most swollen ; all the lower plates bearing a spine ; two

or three of the upper ones near the ends of the rays bearing small

spines, and many of them with a few scattered pedicellariae. Central

dorsal spine surrounded by ten spines, and only one of the interradial

regions having a spine near the margin. Five or six spines along the

middle of the rays.

5th. A specimen of the same size as the last. Lower and upper mar-

ginal plates without tubercles or spines, except two or three of each

at the end of each ray, which bear small spines ; most of them bearing

scattered, large, oblong, sessile pedicellariae. Interradial regions with

from four to seven large, sharp spines.

6th. The largest specimen, with the greater radius 3"75 inches.

Lower surface nearly destitute of pedicellariae, a few very small ones

on most of the upper marginal plates. The latter are more uniform

in size and shape than usual, from three to five of the outermost

bearing small spines, the rest without spines or tubercles, except that

one of the middle ones, on three of the interradial margins, bears

a spine. Central dorsal spine surrounded by ten spines, with two

other spines irregularly placed within the ring. The median row of

spines along the rays has from seven to ten spines. The interradial

regions bear from nine to thirteen spines in unequal, but somewhat

regular, groups.

7th. A specimen, having the greater radius 3-3 inches, has groups

of from six to eight interambulacral spines in the iinier row. Each

of the interradial spaces beneath bears from two to six stout, unequal,

irregularly placed pedicellariae. There are eighteen lower and sixteen

upper marginal plates along each interradial margin, all of which are

destitute of pedicellariae. Each of the lower ones bears a short, blunt

spine, largest near the end of the rays. The three upper plates near-

est the ends of the rays alone bear spines, the rest are evenly granu-

lated. There are from seven to nine spines along the median ridge of

the rays and from four to six, regularly placed, in the interradial

regions. Besides the usual ten spines around the central one, there

are four others, forming an imperfect inner circle around it and corres-

ponding to four of the radial rows.



284 Verrill, Notes on Radiata.

G-OniodisC-QS Stella VerriD, sp. nov*

Form pentagonal, with short, aciite rays, and regularly concave

sides. Radius of rays to that of disk as 8:6. Marginal plates, in a

specimen one half inch from center to end of rays, five on each side

of rays, those above and below corresponding. These plates are

squarish, about as broad as long, diminishing regularly to the tips of

the rays. The interambulacral plates bear each three or four short

spines of which the central one is slightly longer and larger ; these

form a single range along the groove. Outside of these there is a row

of slightly longer and much stouter, flattened, oval, blunt spines, which

do not reach the end of the rays. The ventral plates are closely

granulated, those nearest the margin bearing one and sometimes two

small rounded ttibercles on the center. The marginal plates, above

and below, are closely and finely granulated ; the two of the lower

series, next the end of the rays, bear each a small rounded tubercle.

The dorsal surface is covered by very regular hexagonal plates,

which are covered by rounded, unequal gramxlations, coarser and less

crowded than those of the margin. These plates are nearly flat and

each is surrounded by six pores, placed at the angles, except a few of

those opposite the angle between the rays, which lack a part of the

pores. The central area is surrounded by five somewhat larger plates,

corresponding with the interradial spaces, and by five others a little

more prominent outside of these, alternating Avith them and corres-

ponding with the rays, which have, along the central line, a row of

plates that are a little more prominent, but not appreciably larger than

those of the general surface. The anus is central, surrounded by fine

irregular plates. Color, in alcohol, grayish yellow.

The only specimen seen, which is probably young, is "48 inch from

center to end of rays ; -3 to edge of disk ; length of largest marginal

plates -08 ; diameter of medium sized dorsal plates -05 of an inch.

Cape St. Lucas, Cal.,—J. Xantus (Coll. Smithsonian Institution).

Since the above has been put in type, another large specimen has

been sent us from Zorritos, Peru, by Mr. Bradley, agreeing in most of

its features with the one described, but having characters that cause

it to approach Nidorellia armata. This specimen, therefore, leads

me to suspect that both may, possibly, prove to be the young of the

latter.

The Zorritos example measures, from the center to end of rays, '12
;

to edge of disk -48. Six plates on the sides of the rays, above and

below. Most of the ventral plates bear a small rounded tubercle;

the larger spines of the row outside the ambulacral grooves are stout,

* This has since been ascertained to be the young of the preceding species,—Reprint
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short, and flattened, diminishing to the end of the rays. The outer-

most two, lower, marginal plates bear a small rounded tubercle. The

plates of the upper surface are regularly arranged, polygonal, sur-

rounded by from six to ten pores, and bearing oblong, sessile pedicel-

laria^, which do not rise aboA^e the granules ; fi^'e of the plates around

the center, corresponding to the median line of the rays, are more

prominent and bear short, thick, round-topped, naked tubercles, form-

ing a pentagon; from these a line of ten plates extends along the

middle of each ray, a few of them bearing one or two very small,

rounded tubercles. The middle of the disk is a little m6re elevated

than in the smaller specimen.
t

Liinckia.

We follow Dr. Ltitken in retaining the name Linckia (Nardo, in

part) for the group having the Asterias Imvigata Linn, as its type,

not deeming its previous use in Botany a sufficient reason for reject-

ing it. This genus corresponds nearly with LinclAa of Gray and

includes the typical species of Nardo. It corresponds with the sec-

tion h of 02'>lndiaster in the "System der Asteriden" of Mtiller and

Troschel. L. imifascialis departs considerably from this generic type,

and may ultimately require separation.

For the genus Ophidiaster we take 0. o^jhidianus Agassiz, as the

type, as most authors have done. Thus it corresponds to the group

as restricted by Gray and by Ltitken, and nearly to the section a of

Milller and Troschel. %

For the group typified by Asterias variolata Lam., we have adopted

Gray's name, Nardoa^ which has two years priority over Scytaster of

Miiller und Troschel, and has the same species for its type, although

some additional species were added to it by the latter authors. This

group corresponds in part to Linckia, of Nardo and of Agassiz, and

to Scytaster, as restricted by Lutken.

Linckia unifascialis Gray.

Linckia (Phataria) unifascialis Gray, loc. cit., 1840.

Ophidiaster (Linckia) unifascialis Lutken"* Kritiske Bemaerk. om forskj. Sostjerner,

Yidensk. Meddelelser, 1864, p. 165.

f Ophidiaster suturalis Miill. aad Troschel. System der Asteriden, p. 30, 1842.

We have received a large number of specimens of this species from

Panama and the Pearl Islands, and Zorritos, Peru, collected by Mr.

Bradley, and from Cape St. Lucas, collected by J. Xantus for the

Smithsonian Institution. Dr. Gray's specimens were collected by
Hugh Cuming in the Bay of Carracas, on rocks at low water. Dr.
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Lutken received his specimens from Cape St. Lucas through the Smith-

sonian Institution, and one from Acapulco from the Museum of Comp.

Zoology.

The disk is small and the rays are slender, slightly tapering,

rounded-triangular. Proportion of radii as 1 or 8:1. The mature

specimens of average size have the greater radii 3-7 inches; the

smaller '5
; width of rays at base "5.

The interambulacral plates bear an inner double row of short,

crowded, papilla-like, alternately unequal spines, and an outer row,

close to the inner, of similar form, but stouter and nearly uniform in

size. The plates are placed obliquely and each one bears on its inner

side a very small blunt spine, and a little more outwardly and to one

side, a much stouter one, which is flat, broad and truncated at the

end, but narrowed at base, and so arranged that the smaller ones

stand within and appear to alternate with them. On its outer por-

tion each plate also bears a still larger and stouter, but scarcely

longer, truncated spine, forming the outer row. The lower side

of the rays, outside of the interambulacral plates, is formed by four

or five rows of small, squarish, equal, and regularly arranged plates.

Beyond and joining these along the sides of the rays there is a row of

similar plates, but more than twice as large. Above these, and occu-

pying about half the width of the sides of the arms, there is a con-

tinuous longitudinal belt of pores, without intervening plates. Along

the middle of the arms there is a wide belt of irregular, angular,

crowded plates, larger and more convex than those of the lateral rows.

The plates are everywhere covered with similar, crowded, coarse,

rounded granules, which are largest near the ambulacral grooves.

The poriferous belts are covered with finer, rounded granules. The

madreporic plate is large, irregular in form, adjacent to the convex,

central, anal area.

Color, in alcohol, light yellow or reddish.*

I am unable to find anything in the description of Ophidiaster

suturalis M. and Tr. by which it can be distinguished from this spe-

cies. Its origin was unknown.

A somewhat larger specimen, without authentic locality, presented

to the Boston Society of Natural History by Mr. Horace Mann, dif-

fers in having the lateral poriferous region divided into two, for one

or two inches from the base of the rays, by a row of plates like those

of the dorsal seiies, with which they unite outwardly, forming thus

a wider region of plates without pores on the outer part of the rays.

This specimen has also three madreporic plates, regular and normal

in structure. The inner interambulacral plates, near the base of the
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rays, form only a single series, alternately larger and smaller, the

larger ones broad, flat, truncated. Outside of these a row of larger

ones, similar in form, but much stoutei*.

This form, which does not appear to be a distinct species, may be

lAnchia hifascialis Gray. It occurs, also, at Cape St. Lucas.

Ophidiaster pyramidatus Gray.

Ophidiaster (Pharia) pyramidatus Gray, Ann. and Mag. Nat. Hist., 1840.

Ophidiaster porosissimus Liitken, op. cit., 1859.

Mr. Bradley has sent numerous specimens of this species from Pan-

ama and the Pearl Islands. We have also received specimens from

the Smithsonian Institution collected at Cape St. Lucas by J. Xantus.

Dr. Gray's specimens came from the Bay of Caraccas, West Columbia,

on rocks,—Hugh Cuming. Dr. Ltitken received his from Puntarenas.

It therefore has, like the last species, a range extending through the

whole extent of the Panamic Zoological Province. It occurs on the

reef at Panama, with the last, at extreme low-water of spring tides,

among rocks.

The original description by Dr. Gray is as follows :
" Rays suban-

gular, elongate, nearly four times as long as the width of the pyram-

idal body, with seven rows of tubercles ; the central dorsal series

much the lai'gest ; spines near the ambulacra ovate, subacute."

Our numerous specimens show that the pyramidal form of the body

is merely due to tlie state of preservation, the specimens in alcohol

showing little or nothing of this character, while in a part of the

dried specimens it is pretty well marked.

Tiie ratio of the greater to the smaller radius is as 7 or 8: 1. A
specimen, with rays 4*6 inches long, has the radius of the disk '6

;

width of rays at base '7
; elevation of dorsal surface of disk '9.

The rays are rounded, somewhat swollen, tapering very slowly to

the thick, obtuse, rounded ends. The rays, in small specimens, an^

those that are in the process of restoration after being broken, have

more acute tips.

The interambulacral plates bear two elongated, l)lunt spines on the

inner edge, of which the one nearest the movith is a little longer than

the other and twice as thick, flattened and subclavate at the ends.

These form a single, crowded row of alternately larger and smaller

spines along the edges of the ambulacral furrows. Outside of these

there is a row of distant, short, stout spines, blunt at the ends and

narrow at the bases, which arise from the outer part of every second

or third plate. Joining the oiiter edges of the interambulacral plates

there is a close row of stout, somewhat convex plates. At intervals

Trans. Connecticut Acad., Vol. I. 37 April, i867.
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of one or two of these plates transverse series of two or three or

more smaller plates connect this row with a similar row of larger

convex plates along the sides of rays, thus leaving oblong spaces

which are occupied by numerous pores. Three other longitudinal

belts of similar poriferous spaces, alternating with rows of convex

plates, occupy the sides of the rays, while along the dorsal median

line there is a broader, irregular, often double row of larger and more

irregular plates.

The whole surface, above and below, is covered by coarse, short,

convex granulations, with other minute ones intervening. Sessile

pedicellariie, with oval openings, scarcely raising above the granules,

are scattered on the lateral plates, and numerous smaller ones occur

among the pores. They often have the slit divided across the middle,

so as to appear double.

Color, in alcohol, dark grayish or yellowish bi'own, when dry, often

tinged with purplish brown above. In life variegated above with

purple and brown.

Mithrodia Bradley1 Vemii, sp. nov.

Disk small ; rays five, round, elongated, not rigid ; dorsal surface

coarsely reticulated and covered with numerous, small, scattered,

papilliform spines, and with a median and about three lateral rows

of large, stout spines, roughened, like the small ones, with small

spinule-like granulations.

Radii as 7 : 1. Length of rays from the center 4*3 inches ; radius

of disk -6
; width of arms at base "6, somewhat enlarged farther out

;

length of longest spines "25, diameter •08. The interambulacral plates

bear an inner row of very slender, small, sharj) spines, from five to

seven to each plate, the middle ones longest, forming rounded clusters,

in which the spines ai'c connected together by a web to the ends ; and

qlose to these, on the outside, a simple series of much longer, stout,

round, strongly granulated spines, one to each jjlate, most of which

have enlarged tips. Outside of these the ventral and lateral parts of

the rays are openly and coarsely reticulated and bear, on each side,

three irregular rows of large, distant spines, those of the first row,

near the interambulacral spines, shorter and more numerous than the

others, which are separated by distances about equal to their length.

All these spines are movable at base, and are round, somewhat taper-

ing, obtuse or rounded at the ends, and covered with closely crowded,

coarse, elongated grains, which become longer and more spiniform at

the tips of the spines. The dorsal surface of disk and rays is less

firm, and more finely reticulated, bearing very numerous, scattered,
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small, roughly granulated spines (some of wliicli also occur among

the lateral spines), and an imperfect median row of large, distant

ones, like those of the sides, but somewhat smaller, llie entire sur-

face, between the spines, is covered with coarse, rough granules.

Madreporic plate subcentral, small, narrow, elongated, composed of

a few radiating lamellae. Color, in alcohol, reddish brown.

Panama,—F. H. Bradley. One specimen, at low-water of spring

tides, on rocks.*

This species is interesting as showing the propriety of retaining

Gi-ay's genus 3Iithroclia, which was established to receive 31. spinvr

losa (Linck. sp.) and 31. clavigera (Lamarck sp.). The former is said

to be an Asteracatithion by 31uller and Troschel, and the latter seems

to be but little known. For these reasons the necessity of retaining

this genus has been doubted by some authors. The present species,

however, which agrees well with the characters assigned by Gray,

and must be closely allied to 31. clavigera^\ cannot, with propi'iety,

be united to any other genus. It is not at all allied to Asterias

{Asteracanthion M. and Tr.), but aj)proaches more nearly to Ophidi-

aster and allied genera. The ambulacral pores are large and form

but two rows.

Heliaster helianthus Gray.

Asterias helianthus Lamarck ; Blainville, Actinologie, tab. 23, fig. 5.

Asterias (Heliaster) helianthus Gray, Ann. and Mag. N.H., 1st series, vi, p. 180, 1840.

Asteracanthion helianthus Miill. and Tr., Syst., p. 18, 18 J 2.

Numerous specimens of this species, both large and small, were

sent from Callao, and a few fi'ora Paita, Peru, by Mr. Bradley, a part

preserved in alcohol and a part dried. It occurs, also, at Caldera,

Chili,—Capt. W. H. A. Putnam (Coll. Essex Institute). It is found on

rocks at low-water, adhering very firmly.

Disk broad, rays short, slender, about thirty or thirty-five. Radii

as 8 : 5. A medium-sized specimen measures from center to end of

rays 4 inches ; to edge of disk 2-5
; length of rays beyond disk vai'ia-

ble, longest about 1 '5.

The interambulaoral plates bear a single row of rather long, stout,

blunt spines, one to each plate, a large and small one often alternat-

ing ; outside of these, but near them, the ventral plates bear about

* Two specimens have since been sent from La Paz, by J. Pedersen,—Reprint.

I Another species of this genus, with remarkably long arms, which must be .nearly

allied to the M. clavigera, was collected at the Sandwich Islands by Mr. Horace Mann,

and by him presented to the Boston Society of Natural History.
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three rows of spines, which are crowded and rather indistinct, decreas-

ing in length outwardly from the ambulacral grooves, those of the

first row being of about the same size and shape as the interambula-

cral. Beyond these on the sides of the rays there are three, more

distant, regular, longitudinal rows of short spines, those of the two

lowest being conical and somewhat sharp ; those of the upper flat-

tened, and blunt, or dilated at the ends. On the dorsal side, each ray

has a crowded, irregular, broad, median belt or row, and a more

simple, crowded, marginal row on each side, all of which extend to

the central area of the disk, where the spines become very numerous

and irregularly crowded. All the spines of the upper surface are

short and thick, with enlarged, rounded tips. Numerous, very small,

short, pointed pedicellarine are scattered over the surface between the

spines, and beneath, among the lateral and ventral spines, there are

other much larger ones, which are short, broad-oval, with pointed

tips. Madreporic plate small, inconspicuous, irregular.

Color, in life, dark greenish brown, the spines reddish, yellowish, or

light green.

Heliaster microbrachia Xantus, Proc. Phil. Acad Nat. Sci., I860, p. 568.

A few specimens that appear to be identical with this species were

collected by Mr. Bradley at Panama and the Pearl Islands, on rocks

at low-water, and in cavities higher up. The original specimens of

Mr. Xantus were obtained at Cape St. Lucas.

Disk very broad, rays relatively shorter than in the preceding,

small, slender, about thirty in number. Radii about as 3 : 2. A me-

dium-sized specimen measures from center to end of rays 2*8 inches;

from center to edge of disk 2 ; the free part of the rays varies in

length from "5 to 1 inch.

The interambulacral plates bear a single row of slender, blunt

spines, which are quite long toward the mouth, but shorter than in

preceding species on the free part of the rays ; small spines frequently

alternate with the larger ones. Outside of these along the lower and

lateral sides of the rays there are about four regular longitudinal rows

of longer and stouter spines, not clearly distinguishable into ventral

and lateral, but those of the upper rows are more flattened and clavate

at the ends. The dorsal side of the rays is covered with numerous,

small, slender, sub-acute, nearly equal spines, arranged along each

margin in a distinct row, which extends inward on the disk, but not

forming a distinct median row, the surface between the marginal rows

being nearly evenly covered with the spines, among which indications

of five or six indistinct rows may, sometimes, be traced. The surface
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of the disk is thickly covered with similar spines, irregularly scat-

tered, except toward the outer part, where they have a tendency to

form radiating rows continuous with those on the rays. Minor pedi-

cellarige small, short and thick, thinly scattered among the spines on

the disk, hut becoming very numerous toward the end of the rays,

less so among the lateral and ventral spines. INIajor pedicellariai not

observed. Madreporic plate rather large, oval.

Color, in alcohol, brownish black above, yellowish below.

This species is closely allied to the preceding, but is quite different

in appearance. It may by distinguished by its relatively shorter

rays ; the much smaller and sharper spines of the upper surface, which

are much more numerous and scattered, and do not form three distinct

rows on the rays ; by the larger and more uniform lateral and ventral

spines, which are crowded toward the ambulacral furrows.

Heliaster Cnmingii Gray.

In a collection from Zorritos, Peru, Mr. Bradley has sent several

specimens of various sizes, which are, perhaps, the species described

by Gray. He also collected a few specimens at Paita.

. These resemble in form S. helianthus, but have exceedingly short

rays, ranging in number from 34 to 41. One of the largest specimens

measures from the center to end of rays 4'5 inches; to edge of disk

3 "8, the rays being mostly about half an inch in length. A smaller

one has a greater radius of 3-4 inches; lesser 2'8. The length of the

rays varies from one-eighth to less than one-tenth of the entire diam-

eter. The spines of the upper surface, also, are less numerous, and

much stouter, with more swollen tips, which are rounded and

capitate. They are arranged in a regular, simple, marginal row on

each side, and an irregular median series, sometimes forming a regular

double row, all the rows extending inward to near the center of the

disk, where they become irregularly scattered, but have nearly the

same form and size. The interambulacral spines form a single row,

one to each plate, and are mostly rather stout, with enlarged, blunt

tips. Outside of these, toward the edge of the disk, there is a row
of spines of about the same length, but stouter and more clavate,

and flattened at the ends. On the sides of the rays there are, in ad-

dition, two or three imperfect rows of similar, but shorter and more
flattened spines.

Zorritos, and Paita, on rocks, at low-water,—F. H. Bradley.

Under the name of Asterias {Heliaster) Cumingii Dr. Gray* very

briefly described a species, allied to or identical with this, as follows

:

* Annals and Magazine of Natural History, 1st series, vol. vi, p. 180, 1840.
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"Arms 30 oi- 31, very short, not one-tenth as long as the diameter of

the body, conical, with blunt sijines."

" Inhabits Hood's Island, on rocks at spring tides, H. Cuming, Esq."

Heliaster Kubiniji Xantus, loc. cit., p. 558, i860.

A good specimen, agreeing well with this species, was presented to

us by Mr. Horace Mann, who obtained it, with several other charac-

teristic Panamic species, from Mr. Pease at the Sandwich Islands.

It probably came from Acapulco or Mazatlan. Mr. Xantus obtained

his original specimens at Cerro Blanco, off Cape St. Lucas.*

Disk relatively smaller than in either of the preceding species;

rays twenty-three, longer and rounder, gradually tapering. Radii as

2:1. From center to end of rays 3*2 inches ; to edge of disk 1-6.

The interambulaci'al spines are subequal and blunt, and form a

single, close row, one to each plate. Just outside of these there is a

row of longer and very stout ventral spines, obtuse and flattened or

clavate at the ends. Beyond these there are three lateral rows of

much smaller and shorter, tapering, blunt spines, regularly arranged.

The dorsal surface of the rays has five regular rows of larger, short,

obtuse, and mostly clavate spines, the median row having larger

spines than the two on each side, which are regular and equally

spaced. All the dorsal rows extend inward to the central area of the

disk, where the spines become irregularly scattered, and much larger

and stouter, with dilated, truncate, or even concave ends. Minor

pedicellarise very small, ovate, pointed, very numerous on the upper

side of the rays near the ends, and among the lateral and ventral

spines. Madreporic plate small, very convex, about half an inch from

the center.

This species is very different from the two preceding. It is readily

distinguished by its fewer, longer, and rounded rays ; by the five reg-

ular rows of spines on their dorsal surface; by the larger, stout

spines of the central part of the disk, often dilated and capitate or

concave at the end ; by the very stout spines of the first ventral row

;

and smaller and more equal interambulacral spines.

Dr. Gray has very briefly described, in the work previously cited

under the name of Asterias [Heliaster) multiradiata, a species that

seems, in some respects, allied to this. His description is as follows

:

"Arms 22 or 24, cylindrical, elongated, tapering at the ends, one-third

longer than the diameter of the body; the dorsal series of spines

rather longer and more compressed.

Inhabits Hood's Island,—H. Cuming, Esq."

* Capt. J. Pedersen has recently sent it from La Paz,—Reprint.
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Whether the Hood's Ishmd referred to be the one in the Galapago

Group, hearing that name, is somewhat uncertain.

In the character of the dorsal spines and the much longer rays, his

description differs widely from our specimen.

Stichaster aurantiacus VoniU.

Asterias aurantiacus Meyen, Reise um die Erde, 1834.

Stichaster striatus Miill. and Trosch., Wieg. Arch., vi, B. ii, p. 323, 1840.

Tonia atlantica Gray, Ann. and Mag. Nat. Hist., vi, p. 180, Nov., 1840.

Asteracanthion aurantiacus Mull, and Trosch, Systemder Asteriden, p. 21, 1842.

Numerous specimens of this species were obtained by Mr. Bradley

at Callao, Peru, on rocks at low-water mark. It has also been

described from Chili.

Its color in life, according to Mr. Bradley, is bright orange ; dried

specimens are dull yellow.

The following species, which was omitted in its proper place, on

page 272, following X. tesselata, is inserted here chiefly on account of

the peculiar interest connected with its geographical distribution.

Ludia BellonSB Liitken, Kritske Bemserkn., Vidensk. MeddeleLser, 1864, p. 133.

Two specimens, apparently identical with this species, were collected

at Callao, Peru, by Mr. Bradley. The specimen described by Dr.

Ltitken was believed to have come from Guayaquil. If this be true,

it is the only instance known to me of a species of starfish common
to the Peruvian and Panamic faunae, except Heliaster Gumingii, but

neither of these have been found at Panama.

Our largest specimen, preserved in alcohol, has a greater radius of

3*7 inches; lesser, '5. Another dried specimen is about half as large.

The five rays are narrow, more convex than usual in this genus,

scarcely depressed, the edges not thin. Interambulacral plates bearing

three spines (occasionally but two) the inner one slender and shorter

than the others, curved, the outer one stoutest, straight, a little longer

than the middle one. Ventral plates bearing very small, slender,

papillary spines, and a transverse row of about five large blunt ones,

increasing in size to the margin, the longest about equal to the outer

ones on the interambulacral plates. The paxillae of the upper surface

are unequal in size, the large ones are arranged in transverse rows of

about six on each side of the rays, and bear a short, blunt spine in

the middle, surrounded by 8 to 12 very small, shorter radiating papil-

lae. Smaller paxillae are scattered among these and also occupy the

disk and middle of the rays.

Color, in alcohol, yellowish, mottled with dark brown above.
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Order, ECHINOIDEA.
In the identification of several species of the following Echini I

have been greatly aided by Mr. Alexander Agassiz, of the Museum

of Comparative Zoology, who kindly compared.with me a set of our

specimens with the types of species described by himself in the Bulle-

tin of the Museum, and also gave in exchange authentic specimens

of several of those species. Without this assistance some of the iden-

tifications could not have been made with so much certainty as was

desirable.

CidariS Thonarsii Valenciennes.

Cidaris Thouarsii Agassiz and Desor, Catal. Rais. des Echinides, Ann. des Sci. Nat.,

vi, p. 326, 1846.

Mr. Bi'adley has sent numerous specimens of this species from

Panama and the Pearl Islands, where it occurs among rocks and in

cavities at low-water. It has been described from the Galapago

Islands and California (Ag. and Des. Cat. Rais.). The Smithsonian

Institution has presented specimens from Cape St. Lucas, collected by

J. Xantus.*

This is closely allied to C. annulata Gray, common at Aspinwall

and the West Indies, but differs in the wider and more closely granu-

lated median area of the interambulacra and in having much stouter

and relatively shorter spines, which are more coarsely sculptured on

the surface. The large spines are round, largest a short distance

above the base, and then slightly and gradually diminish to near the

ends, which are enlarged and obtuse. A specimen V26 inches in

diameter has the large spines 1-3 long, -15 in diameter. The small

spines at their bases ai'e flat, thin, spatulate, obtuse at the ends. The

ovarian plates form a regular five-rayed star, more distinct than in C.

annulata. Color of the larger specimens, when dry, deep brown,

with the larger spines light purplish brown. Young specimens, in

alcohol, have the spines light purple, banded with white.

Diadema Mexicana A. Agassiz, Bulletin Mus. Comp. ZooL, No. 2, p. 20, 1863.

We have received from the Museum of Comparative Zoology,

through the kindness of Mr. A. Agassiz, a good example of this spe-

cies, collected by him at Acapulco. In the Smithsonian Institution

there are a few young specimens, apparently of the same species,

collected at Cape St. Lucas by J. Xantus.

Our specimen has a test 2*25 inches in diameter, 1*25 high; diame-

* Sent in abundance from La Paz, by J. Pedersen,—Reprint
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ter of the actiual area, not iiieluding acthial cuts, 1-10; extreme

diameter, including cuts, 1-25
; of abactinal area '3

; longest spines

about 5 inches in length, '07 in diameter.

This species is allied to J). Antillarum Phil, of Aspinwall and the

West Indies, hut may he at once distinguished hy its much larger

actinal area, as compared to the ahactinal area, or to the diameter of

the test. In D. Jlexieana the proportion of the actinal area to the

diameter of the test is about 1 : 2*05, in Z>. Antillarum as 1 : 2-3. In

D. Mexica)ia the large tubercles of the outer interambulacral rows

continue nearly to the ovai-ial plates, diminishing but little in size,

and there is less space, also, above the median rows than in the other

species.

The sutures between the interambulacral plates are rather deep

and well marked. The spines are very long and sharp, about twice

as long as the diameter of the test.

Color of the dried specimen brownish black, spines black. Young
specimens about half an inch in diameter, from Cape St. Lucas, have the

spines regularly banded with deep purple alternating with purplish

white.

Echinodiadema, gen. nov.

Test depressed, circular. Actinal cuts slight. Buccal membrane

with five principal groujis of oblong scales, bearing numerous slender

spines and pedicellariae. Ambulacral pores trigeminate, the poriferous

zones wider beneath, where the rows of three pairs are more trans-

verse. Tubercles arranged much as in Diadema,—two principal rows

in the ambulacra, and four in the interambulacra, of which the exter-

nal ones are smaller and border the poriferous zones. Anal membrane
small, covered with small scales. Spines long, slender, hollow, exter-

nally resembling those of Diadema.

Echinodiadema coronata Veniii, sp. nov.

Test circular, much depressed, actinal opening one half the diam-

eter of test, with very slight cuts, its membrane partially covered by
five principal groups of large oblong scales, which support ^numerous

slender, somewhat clavate spines, -1 inch long, and numerous short,

rounded pedicellariaB. Ambulacral pores large, in arcs of three pairs,

becoming more oblique below, where the zones are wider ; tubercles

in two rows, rather large, with a median zigzag line of miliaries.

Interambulacra about twice as wide as the ambulacra, with two rows
of tubercles, somewhat larger than those of the ambulacra, reaching

the abactinal region ; external to these are two irregular rows of small

tubercles bordering the ambulacra ; and between them two imperfect
Trans. Connecticut Acad., YoL. I. 38 June, 1867.
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rows of about the same size, arranged alternately, with smaller mil-

iaries scattered among them. The three uppermost tubercles of both

the ambulacral and interambulacral systems are very small, and the

two next the last bear very small slender spines with globular, bright

purple tips. The ocular and genital plates bear each a somewhat lon-

ger, slender spine. Abactinal system small, somewhat angular, de-

pressed, spines twice as long as the diameter of the test, rather stout,

with conspicuous verticillations, annulated with narrow bands of pur-

plish brown and light brown.

Diameter of test '85 of an inch ; height "So. Cape St. Lucas, Lower

Cal.,—J. Xantus. From the Smithsonian Institution.

Astropyga venusta sp. nov.

Test circular, much depressed, nearly flat below, fragile, the ambu-

lacra considerably elevated above the general surface on the upper

side. Actinal area about one third the diameter of the test, its mem-
brane covered with unequal scales. Ambulacral zones about one

third as wide as interambulacral at the periphery, not varying much

in width to the actinal area, but tapering gradually to a point on the

upper surface where they are elevated and conspicuous. Pores in

arcs of three pairs, which are much more oblique above than below.

Ambulacral tubercles alternating in two rows, variable in size, largest

on the lower surface. Interambulacral tubercles in eight principal

rows, the four median not extending much above the outer curvature

of the margin, leaving a naked portion above. The tubercles of the

external row are largest but extend only a little further toward the

center, with about three tubercles more. The row next to the exter-

nal has much smaller tubercles and extends to the summit. The

naked spaces radiate from the center and soon fork, one branch pass-

ing down between the second and third rows of tubercles along each

interambulacral border. These spaces are much depressed toward

the center and are light purple, with a row of dark purplish spots

extending to the end on each side, just within the second row of

tubercles, and terminating at the periphery. The color of the lower

surface is light yellowish, extending upward in the center of each

interambulacrum in a broad petal-like space between the purple forks

of the naked area ; and in other narrower lobes, embracing the am-

bulacra and outer interambulacral tubercles, to the ocular plates.

Spines very slender and unequal in length, the longest about one half

the diameter of the test, finely barbed and longitudinally striated,

light flesh-color, or greenish with narrow bright purple bands. Ac-

tinal cuts not deep. Diameter 2"3 inches; of actinal area "75; of

abactinal area "35
; height of test about '75.



Verrill, Notes on liadiata. 297

A much larger specimen has a test 4-4 inches in diameter, with

longest spines 3*5 inches long; anal area 'oS in diameter; genital

plates -35 in length, -28 in breadth ; ambulaci-a •45 wide at the

periphery.

In this specimen the amhnlacra are mnch more elevated above the

abactinal area and interanibulacra of the npper surface than in the

smaller ones. The genital plates are large and acutely triangular,

projecting considerably into the iiiterambulacral spaces, forming a

well-marked star. The interanibulacra! zones are over five times as

wide as the ambulacral at the ])eriphery, where they have ten or tAvelve

rows of large tubercles, with a few small tubercles irregularly scat-

tered among them. Near the edge of ambulacral zones, on each side,

a row of primary tubercles extends upward to the fifth plate from

the abactinal area ; between this row and the ambulacra there is a

row of smaller alternating tubercles extending a little higher ; and on

the other side another similar row of small tubercles extending as

far as the genital plates. The next row of primary tubercles attains

only to the periphery ; and the third, counting from the ambulacra,

terminates two plates below; the fourth extends six plates higher

than the third, and considerably beyond the outer arch of the shell

;

the fifth ceases two plates earlier than the fourth ; and the sixth one

plate sooner, or scarcely above the outer arch, 'J'he median spine-

bearing area of the ambulacra has, therefore, a broad petal-like form

on the upper surface, reaching about midway to the abactinal area

and considerably beyond the foui'th row of primary tubercles, its

upper portion including only small scattered tubercles. Its outline

is well defined, owing to the contrast between the light yelloAV color

of this area, and the deep purplish brown of the naked space above

and on each side of its upper portion. The ambulacral tubercles are

unequal in size and form tw^o irregular rows.

The color is nearly like that of the first specimen described, but

somewhat darker. The spines of the upper surface are greenish,

banded with purple ; below, yellowish or reddish white with few

purple bands, or qiiite plain.

Two specimens in alcohol, intermediate in size between those

above described, agree well with the characters indicated. The
buccal membrane bears a few very small and slender spines, scattered

over the surface and more numerous near the mouth. The spines of

the lower surface are all small, slender, rarely exceeding an inch in

length, the largest ones enlarged and flattened near the ends, mostly

light yellow in color, with faint bands of purple. The long spines are

greenish at the base and have narrow bands of bright purple ; the
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short spines of the upper surface are light green, with narrow purple

bands.

In life, according to Mr. Bradley's observations, the spots along

each side of the interambulacral zones are bright blue and very

conspicuous.

Panama and Pearl Islands ;* one specimen was found on the reef at

low-water, the others were dredged in four or five fathoms, on shelly

bottom,—F. H. Bradley.

This species has probably been confounded, hitherto, with A. radiata

of the Indian Ocean, at Zanzibar, etc. , to which it is closely allied.

Echinocidaris Stellata (Blainv. sp.) Agassiz and Des., Catal. Eais., 1846.

Echinocidaris incisa A. Agassiz, Bulletin Mus. Comp. Zoology, No. 2, p. 20, 1863.

Echinocidaris longispina Lutken, Bidrag til Kundskab on^Echiniderne, p. 62, Vidensk.

Meddelelser, p. 130, 1864.

A large number of specimens of this species, of various sizes, were

collected by Mr. Bradley at Panama and the Pearl Islands, where

they occur at low-water mark on the reef, among stones and in crev-

ices. At Zorritos, Peru, he obtained many specimens of large size,

and, also, a few from La Union, San Salvador. From the Essex Insti-

tute we have a specimen from Margarita Bay, Lower California. It

also occurs at the Galapago Islands (Agassiz and Desor), and at

Guayamas (A. Agassiz), and Realejo (Dr. Lutken), Mr. Bradley ob-

tained one living specimen at Paita, Peru.

The specimens described by Mr. A. Agassiz were not fvdly grown,

and differ in some respects from larger ones.

A specimen from Zorritos, measuring six inches in diameter, in-

cluding the spines, has spines two inches in length ; others have

somewhat shorter spines. The spines near the center of the upper

surface are quite short, but increase rapidly in length toward the

periphery, where they are longest, round, moderately slender, gradu-

ally tapering. On the lower side they diminish rapidly in size and

length and have flattened tips ; around the actinal area they are

quite small.

A specimen having the test 2-1 inches in diameter, and r;s5 high,

has the actinal opening 1 inch in diameter; the anal area "3; from

the outside of an ocular plate to the outer point of the opposite geni-

tal plate '6
; length of genital plates '22

;
greatest width "2

; breadth

of ambulacra! zones at periphery "42
; of interambula'cra "85. Test

usually regularly arched above, often a little depressed.

The genital plates are large, pointed outwardly, and project into

the interambulacra so as to form a very distinct star ; inwardly their

* More recently sent by J. Pedersen from the Gulf of California, near La Paz,—Reprint.
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sides unite together for a short distance so that the ocular plates do

not join the anal area ; the madreporic plate is much larger than the

others. The anal area is broad-oval, its four plates usually promi-

nent. The ambulacral zones are, ordinarily, somewhat elevated and

in some cases considerably so, giving a somewhat pentagonal form

to the outline of the test. They bear two regular rows of tubercles,

nearly as large as the interambulacral beneath and on the sides, but

becoming very small above and disappearing before reaching the

summit. Interambulacra with large naked median spaces, extending

about half-way to the periphery ; sutures between the plates rather

deep and conspicuous. The jilates are very broad, fifteen forming

each vertical series in the specimen above measured. The tubercles

are very large on the sides, forming six vertical rows, which are iiot

crowded. The two middle rows are represented at the periphery by

a few tubercles only ; the two next extend from the actinal area to

within about five plates of the summit ; the outer row on each side

continues even to the ocular plates, but the two or three upper tubercles

are much smaller than the lateral. Actinal area sub-pentagonal, the

cuts shallow. Auricles short and broad, the supports widely separa-

ted at the ends.

Color of test, in driedi specimens, grayish or purplish bro\\Ti,

weathering to purplish white or rose-color ; the lower half or the

whole of the outer end of the interambulacral jilates deep purple, in

the naked spaces of the upper surface, forming a double series of

conspicuous, alternating, angular spots
;

genital plates variegated

with purple ; spines dark purple.

A specimen 1*35 inches in diameter of test has but eleven interam-

bulacral plates in the vertical series and but four rows of large

interaml)ulacral tubercles, with a very few belonging to a fifth row.

In this the auricular supports are short, broad at the ends, where they

are in contact or overlap.'

Specimens '4 in diameter have but eight plates in the vertical series.

The outer row of interambulacral tubercles reach the summit, but

the intervening rows are represented only by three or four irregularly

placed tubercles on the lower surface. The spines are mostly flat-

tened and channeled at the ends, the longest equaling the diameter

of the test. Sutures more marked than in the large examples.

An examination of a large number of specimens of all ages and

from various localities has convinced me that the E. stellata of Agas-

siz is the same as E. incisa A. Ag. Dr. Ltitken's work was printed

before he had received that of Mr. Agassiz. He has suggested that

his species might prove identical with E. stellata.
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Echinocidaris spatuligera Agassiz, Catai. Rais., 1846*

Echinus spatuUijer Val., Voyage Venus, Zool, pi. 5, fig. 2, 1846.

Numerous specimens of this species were found by Mr, Bradley

both at CaUao and Paita, Peru, thrown upon the shore after storms.

It has been recorded from Coquimbo (Catal. Rais.), and from North

Chili (Philippi).

A specimen of the usual size has a diameter of 2*1, not including

spines; height 1*3
; longest spines 1*8 ; diameter of actinal area "98;

of anal area "28
; from the outside of an ocular plate to the outer end

of the opposite genital plate "48
; length of genital plates 'IS ; width

•15. Test with a regularly rounded outline, often subconical, some-

times regularly arched above, usually less depressed than the preced-

ing species.

The genital plates are rather small, with an obtuse angle outwardly,

the adjacent ones usually separated completely by the ocular plates,

which reach the anal area, except the two next to the madreporic

plate. The ambulacral zones have two close rows of tubercles, which

become very small on the U2:)per surface and do not reach the summit.

The interambulacral plates are narrower and more numerous than in

the preceding species, 1 8 forming a vertical series : those near the outer

parts and beneath, except near the actinal opening, bear four tubercles,

forming obliquely transverse rows on the plates and eight vertical rows

in each interambulacral zone, of which the two middle rows are irreg-

ular and consist of smaller tubercles. The primary tubercles, below

and on the sides, are croAvded, subequal, of moderate size. The row

next the ambulacra reaches the ocular plates, the upper tubercles, like

those of all the other rows, being very small ; the next row ceases at

the fourth plate fi-om the summit ; the third, two plates sooner; the

fourth, two or three plates sooner than the third. The median naked

spaces of the upper side are, therefore, narrow and less distinctly

bounded than in JE. stellata, owing to the smallness of the surrounding

tubei'cles.

The color of dried specimens is dark reddish brown, much lighter

beneath ; spines reddish or purplish brown. Young specimens have

purplish poriferous zones, and grayish brown interambulacral spaces.

A specunen "9 of an inch in diameter has five rows of interambu-

lacral tubercles with rudiments of a sixth. The outer rows reach the

summit, but the next cease at the sixth plate from it.

A young specimen, '5 in diameter, has but four rows of interambu-

lacral tubercles, the two outer rows reaching the smnmit, the others

scarcely extending above the outer curvature of the sides.

* A recent examination of this species confirms its identity with that of Valenciennes,

but the latter differs in its flatter spines, which in ours is variable,—Reprint.
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This species is readily distinguished from E. stellata by much more

numerous, more crowded, and smaller iuterambulacral tubercles ; by

the narrower and more numerous plates ; by the much smaller genital

plates, which are outwardly obtuse instead of acute, so that they do

not form a well marked star, and are broader than long, while in E.

stellata they are longer than broad. The lateral union of the genital

plates in front of the ocular plates is a good distinctive character for

the latter species, as well as the greater size of the abactinal star

;

deeper sutures between the plates ; and the variegation of the test.

This species in some respects corresponds Avith E. Daiu'sii A. Ag.,

found from Long Island Sound to Virginia, while E. stellata may be

considered the Pacitic representative of E. punctulata of the Carolina

coast and Florida.

Arbacia nigra Gray.

Echinus nigtr Molina, Hist. Nat. du Chili, p. 175.

Echinus purpurescens Val, Toy. Veuiis, pi. 5, fig. 1, 1846.

f Echinus grandinosus Val., op. cit., pi. 11, fig. 1.

Echinocidaris (Tetrapygus) nigra Agassiz, Catal. llais., 18-46.

This species was found at Callao, Peru, in great abundance by Mr.

Bradley, thrown upon the beaches, and also living at low-water mark

among rocks. It has been recorded from Paita, (Ag. and Desor).

The Essex Institute has specimens collected at Caldera, Chili, by

Capt. W. H. A, Putnam, who also collected it at Mejillones.

Psanunechinus pictus A^emii, sp. uov.*

A small species with a regularly rounded profile, somewhat hemi-

spherical in form, but slightly depressed. Spines slender, moderately

long, one fourth the diameter of the test. Actiiial region large,

nearly one half the diameter of the test, its membrane covered with

small irregular scales. Ambulacral zones about two thirds as broad

as iuterambulacral. Pores in regular ares of three pairs, which be-

come much narrower beneath. Ambulacral tubercles in four series,

those of the two exterior relatively large and prominent, not crowded
;

between these the miliaries form two somewhat irregular rows. In

the poriferous zones a small tubercle separates the successive arcs,

forming a regular row of distant tubercles, not larger than the largest

miliaries. Iuterambulacral spaces with two principal rows of tuber-

cles, near the exterior, about the same size as the principal ones of

the ambulacra. Exterior to these are two outer rows of much suuxller

tubercles that do not reach the summit ; in the space between the

two principal rows similar secondary tubei'cles are distantly scattered;

miliaries numerous around the larger tubercles. Ocular and genital

* Mr. A. Agassiz thinks this the young of Lytechinus semituhenulatus V.,—Reprint.
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plates each with a group of small, unequal tubercles. Abactinal area

small, closed by five principal plates of unequal size.

Color of spines, on a specimen dried from alcohol, bright purple, test

light purple with yellowish white bands extending fi-om the actinal

area along the poriferous zones and covering the adjacent tubercles as

far as the outer curvature of the sides, forming thus a ten-rayed star.

An undefined space around the ocular and genital plates is also yel"

lowish white. A narrow black ring surrounds the teeth. Diameter

of the largest specimens about one inch.

Cape St. Lucas, Cal.,—J. Xantus, (Smithsonian Institution).

LytechimiS A. Agassiz, Bulletin Mus. Comp. Zool., p. 24, 1863.

Hemiechinus (pars) Girard, MS. (Coll. Smithsonian Inst.).

Psilechimis Liitken, Bidrag til Kunskab cm Echin., p. 25, 1864.

This genus agrees witli Psammechinus in having the pores in ob-

lique rows of three pairs, and in the scides of the buccal membrane,

but differs in having deeper actinal cuts, with thickened, or sometimes

revolute, edges ; and in having partially naked median spaces on the

upper part of the ambulacral and interambulacral zones. The species

also attain a much greater size than is usual in FsammecJiinus.

Tlie Echinus variegatus may be regarded as the type. In the

Smithsonian Institution there are specimens of L. Curolinus Ag.

under the name of Heyniechinxis nohilis Girard MS., but I cannot find

that such a genus has ever been published.

Lytechinus roseus Verriii,

Boletia rosea A. Agassiz, op. cit., p. 24.

Numerous large specimens of this fine species were dredged in

Panama Bay, in 6 to 8 fathoms, shelly bottom, by Mr. Bradley. Mr.

Agassiz described specimens from Acapulco.

The largest specimen has a test 3-6 inches in diameter; 1-8 high;

diameter of actinal opening, not including cuts, 1-25
;
depth of cuts

•27
; from outside of madreporic plate to outer edge of opi)Osite ocular

plate '52 ; diameter of anal membrane "2
; length of longest spines '5.

Test thin, fragile, low, subconical, lower side concave, outline some-

what pentagonal. The ambulacral zones are two thirds as wide as

the interambulacral, and slightly raised above them, with a narrow,

somewhat sunken, median naked space on the upper side. On the

lower side there are six rows of ambulacral tubercles, which diminish

in size upward, the outside rows attaining the summit, the others

ceasing successively sooner. Interambulacral tubercles on the lower

side in ten rows, subequal in size ; the third row from each margin
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alone extending to tlie summit ; the outside one hardly reaching the

upper surface ; the second reaching about half way from the outer

curvature to the genit:il plates; the inner rows successively shorter

than the third. The tubercles in all the rows diminish rapidly on

the upper side, those of the third row less so than others ; naked

median space narrow, depressed, sutures cons})icuous.

Genital plates large, the outer end subacute, projecting into the

interambulacral spaces. Ocular plates tridentate on the outer side,

usually only two of them touching the anal membrane. The anal

area is covered with irregular, unequal plates. The poriferous zones

are rather broad, the pores large, in oblique rows of three pairs, which

become more nearly transverse at the outer margin. Actinal cuts very

deep, with elevated callous margins, which, on the side next the inter-

ambulacra, are elevated and sharp, slightly revolute, and bounded

externally by a shallow groove. The spines are short and stout, on

the lower side numerous, blunt, and subequal ; on the upper side

shorter, more unequal, and not so numerous. The major pedicellarite in

this species are numerous, especially among the spines of the lower

side, and are I'emarkable for their great size, the heads often -13 long;

and 6-0 broad at base ; with a pedicel -3 or more long. The three

branches are slender, somewhat smaller just above the enlarged base.

Other short, thick, rounded, and very much smaller pedicellarire are

scattered among the spines, and there is a thick wreath of similar ones

around the mouth. The buccal membrane is covered with numerous

scattered scales, which become smaller and crowded, near the mouth.

Color, in life, light purple or rose-color ; when dried or in alcohol

dull purplish white, the test sometimes dull greenish above.

This species, which appears to be beyond question a true Lytechi-

nus* is allied to X. variegotus of the West Indies, but still more so

to L. Atlanticus A. Ag. of Bermuda. The latter differs, however, in

having very slender and longer spines, much smaller and more slender

pedicellaiiaB, more uniform tubercles on the upper side, narrower por-

iferous zones, shallower actinal cuts, a more elevated form, and deep

purple color. The specimens of this species Avere identified by Mr.

Agassiz as the Boletia rosea by direct comparison with his original

specimens. A comparison with the Psammechinus semituhercidatus

will, however, be necessary before it can be definitely ascertained

whether they be really distinct.

* By more recent comparisons I have been led to consider it nearer Boletia pileolus

than liere indicated. Tt is very near, if not identical with B. dejxressus, figured in Voy.

Venus, PI. 3, fig. 7,—Reprint.

Trans. Connecticut Acap., Vol. I. 39 June, 1867
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Boletia Viridis VerriU, sp. nov.*

A single specimen of this species was obtained by Mr. Bradley at

Callao, Peru.

Diameter of test 2*7 inches; height 1'3; diameter of actinal area

•8 ; from outer end of madreporic plate to outside of opposite ocular

plate *3S; diameter of anal area -18; length of longest spines -65,

The test is rather thick, depressed above, sides regularly arched,

lower side concave, nearly circular in outline. The ambulacra have

two row^s of primary tubercles extending to the summit, with an

irregular row of much smaller ones between them. The interambul-

acral zones have about six piincipal rows of tubercles on the lower

side, of which the next to the outermost are much the largest on

the upper side, and reach the genital plates ; the outermost rows

have small unequal tubercles. The secondary and large miliary tu-

bercles are numerous on the central part of the interambulacra.

The poriferous zones are rather wide, a little narrower beneath. The

pores form a nearly regular vertical row on the inner side of the

zones, separated from the others by a vertical row of small tubercles,

outside of which the pores are rather irregularly placed, but appar-

ently form two irregular alternating, vertical rows. The genital

plates bear spines ; tliey have a rounded angle outwardly, and are

longer than broad ; the openings are large. The ocular plates are

small, most of them excluded from the anal area. Anal membrane
covered by numerous, angular plates, which bear small spines.

Spines short, stout, tapering, very unequal in size. Actinal cuts

moderately deep ; buccal membrane thin, with a few small widely

separated scales. Color of spines bright green, the smaller ones often

with light yellow tips ; test brown.

Euryechinns "Verrill, Proc. Boston Soc. Nat. Hist, x, p. 341.

Echinus {pars) Lamark ; Agassiz, Monog. d'Echinod., 2°ie liy. (lutroduction), July,

1841, andliv. 4me (Introduction), Dec, 1841.

Toxopneustes (sub-genus, pars) Agassiz and Desor, Catal. Rais., 1846.

This name was proposed, in the work cited, for a group of Echini

having E. Drobachiensis as the type, and including, in addition,

E. granulatus of New England, E. lividus of Europe, E. gibbosus,

Galapago Is., and E. DelalancUi of New Holland. Since that time,

however, I have received an authentic specimen of the last sjjecies

and have satisfied myself that it does not belong to the same group,

* Mr. A. Agassiz considers this the Echinus chloroticus Val. If so the specimen

described was probably from the New Zealand coUectioii of Mr. Edwards, and acci-

dentally misplaced in packing at Callao,—Reprint.
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but rather to tlie genus, 2oxocid(ins of A. Agassiz, where he had

ah-eady placed it.

The reasons for not adopting the name, Toxopneustes, for this group,

are tliese

:

1 St. "When this name was Jirst proposed " Echinus pileohis"' Avas

mentioned, without description or reference, as its type, (]\Ionog. Ech.,

2'"^^ liv., p. 7).

2nd. When next mentioned and first described^ Echinus tubercula-

tiis Lamarck was given as its type, and the desci'iption applies to

such species as are now named Toxocidaris by A. Agassiz, (?iIonog.

Ech., 4"'e liv., p. ix).

3rd. In tlie work last named the typical species of Eur'}/echinus

were described under Echinus proper, as restricted by the removal

of Tripneustes, Toxopnevstes, etc., and therefore were evidently not

regarded as belonging to the latter genus.

4th. In a work jjublished five years later (C'atal. Rais.) Toxop-

neustes was placed as a sub-genus of Echinus, and a variety of forms

were referred to it, amounting to thirteen nominal species, among
which are several types now regarded as generically distinct. Of
these species the 1st, 2nd, and 4th are now placed in the genus

JSphcerechinus Desor; the 3rd, 5tb, 7th, and 10th belong to Euryech-

inus\ while the 8th {2\ Delalandii) awdi i)th [E. tuherculatus) are true

Toxopneustes, now referred to Toxocidaris by A. Agassiz ; the 6th,

11th, 12th, and 13th are donbtfid species, the last fossil.

It is, therefore, evident that if Toxopneustes be taken in its original

sense, when first described, it must be restricted to that group having

T. tuberculatus as its type, a group apparently equivalent to Toxo-

cidaris A. Agassiz, which is represented by several East Indian and

Pacific Ocean species, as well as by two species iipon the Pacific coast

of N. America (jT. mexicana and T. franciscana). These species have

the characters originally assigned to Toxopneustes in an eminent

degree, while to E. pileolus, as now understood, neither the name

nor description would apply. Therefore there seems to be grave

objections against restricting it to the latter species, and its allies,

even were it certain that the species now known as Boletla pileolus,

was the one referred to as Echinus pileolus, without authority.

Euryechinus imbecillis Verriii.

2 Echinus gihhosus Val. MS. ; ? Echinus {Toxopneustes) gibbosus Agassiz, Catal. Rais.

Euryechinus gibbosus Verrill, Proc. Boston Soc. Kat. Hist., x, p. 341, 18G6.

This species was found thrown upon the beach abundantly at Cal-

lao and Paita, Peru, by Mr. Bradley. At the latter locality living
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specimens were obtained at low-watei\ E. glhhosus was originally

described from the Galapago Islands.

The larger specimens have a test about 2 inches" in diameter, and

1 in height ; spines '9 long ; diameter of actinal area '7
; of abactinal

area, including genital plates, '6.

The form is rather depressed, the abactinal area somewhat sunken,,

the sides regularly arched, the lower surface nearly flat. The test

is rather thin. The actinal area is small, with slight cuts. The ara-

biilacral zones are nearly as broad as the interambiilacral, and slightly

elevated above them. The poriferous zones are broad, becoming a

little wider beneath ; the pores, arranged in oblique, slightly curved

rows of four or five pairs above, form on the lower surface more ti'ans-

verse and nearly straight rows of four pairs, with rows of very small

tubercles intervening. The ambulacra have two. rows of primary

tubercles, with an irregular median row of small tubercles between

them. The interambulacra have two primary rows of somewhat

larger tubercles, midway between the sides and median line, and

a row of smaller ones, on each side, bordering the poriferous zones,

and a median double row of alternating tubercles of still smaller

size. The genital plates are small, broader than long, uniting so as

to separate the small ocular plates from the anal area. Madreporic

plate small, transversely oval. Spines not very numerous, long

slender, with fine longitudinal striations, the ribs crossed by fine

lines. Color, in alcohol, dark purplish brown, when dry test often

variegated with light green and whitish ; spines dark green, often

tipped with purple.

Nearly every specimen examined is ii'regular in the form of the

shell above, near the abactinal area, which is, also, generally distor-

ted or enlarged on one side, where the shell is thinner. This distor-

tion, which often amounts to gibbosity, is irregular and inconstant,

and is caused by a parasitic crustacean [Fabia Chilensis Dana) allied

to the Pinnotheres, which inhabit oysters and other bivalve mollusca.

This curious parasite* appears to force an entrance into the anal orifice

when quite small, and, having effected a permanent lodgment there,

causes a dilation and malformation of the intestine, which eventually

forms a large memoranous cyst or sac, often in the larger specimens

extending from the summit to the lower side of the shell, along one

side, to which it is attached by fibrous tissues. In one instance the

cyst was an inch in length and nearly half an inch in diameter, en-

closing a female crab of corresponding size, with large numbers of

eggs attached to its abdominal appendages. A large opening is

* Pinnaxodes hirUpes Heller, appears to be the same species.
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always maintained externally, out of wliich the claws of the oral) may
be thrust, but is apparently not large enough to allow it to go en-

tirely out, when fully grown. By this parasite the anal area is so dis-

torted and displaced that among ninety specimens I have not found

one in which it is in its natural state, every specimen giving evidence,

by distortion or otherwise, of having been infested by it. But as

most of these were found dead upon the beach it is probable that they

were individuals that had been killed or weakened by the parasite,

while specimens unattacked by them may be found in deeper water.

It is probable that the irregularity or gibbosity of the Eehhius

gihbosus Val. was caused by the same or a similar parasite, but

whether that name applies to the present species of Euryechinus I

am unable to determine, the description being too imperfect for relia-

ble ideutitication. But should it pi'ove to be the same, the name is

inapplicable, referring only to an accidental, or diseased condition,

which is not constant even in the diseased specimens. For these

reasons I have thought it necessary to apply a new name to the pres-

ent species.

The original description of JE. gihbosus is as follows :* " Espece

irregulit^re voisine de VJE. lividus par les details de son test. Quatre

paires de pores leg^rement arquees. Des iles Gallapagos,—Mus.,

Paris."

The Euryechinus imbecillis can scarcely be said to be near E. livi-

dus in the character of the test, since in the latter there are eight or

ten rows of subequal interambulacral tubercles, which are larger and

far more numerous than in this species, besides many other diiferen-

ces. It approaches much more nearly, in the character of its test and

arrangement of its tubercles, E. Drobachiensis and, especially, E.

granulatus Verrill, of the coast of New England, but is quite dis-

tinct from all, in the thinness of its test ; in its smaller and weaker

genital and ocular plates, and larger size of the anal area and, conse-

quently, of its abactinal system
; in the flatness of the lower surface

and somewhat widened poriferous zones ; fewer tubercles ; and more
slender spines.

Toxopneiistes s^p-

Toxocidaris mexicana A. Ag., Bulletin M. C. Z., p. 22, 1863, (no description).

Mr. Agassiz has identified a specimen from Acapulco, in the Mus-

eum of Comparative Zoology, as the Ileliocidaris Mexicana Ag.

The latter species was originally described (Catal. Rais.) as coming
from Vera Cruz. Dr. Ltitken refers it to Echinometra. In our col-

* Agassiz and Desor, Catal. Rais., in Ann. des Sci., vi, p. 367, 1846.
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lection there are two- specimens,* received from tlie Boston Soc. Nat.

Hist., and collected by diiferent persons, labeled " Gulf of Mexico?"

which I have considei'ed the SeHocidaris Mexicana Agassiz. But

these belong to the genus Anthocidaris of Liitken. Should this

identification prove correct, the name, Anthocidaris mexicana^ may

be applied to this species, while the species from Acapulco, since it

apparently belongs to a distinct genus, might be allowed to retain the

same specific name, but until described this name can only be consid-

ered as provisional, and not entitled to priority. For these reasons

I leave this species without a name, for the present.

Echinometra rupiCOla A. Agassiz, Bulletin M. C. Z., p. 21, 1863.

Mr. Bradley sent numerous examples of this species from Panama

and the Pearl Islands, where it occurs on the reefs at low-water mark,

and in rocky pools. It has the habit of forming excavations in the

rocks in the same manner as Euryechinus Uvidiis of Europe, most of

the larger specimens occurring in such cavities. He also obtained

specimens at La Union, San Salvadoi-, and Zorritos, Peru. From the

latter locality the specimens are very large and beautiful.

Our largest specimen measures, in the greater diameter of its test,

3 '2 inches ; smaller diameter 2-8
; height 1 "5

; diameter of actinal open-

ing 1"1 ; of abactinal area, including genital plates, "45. The spines are

variable in length ; usually the longest, in large specimens, are from

1 to 1 '5 inches long. In a specimen having the test 1 '5 inches in di-

ameter some of the spines are 1"6 long.

The test is broad oval, or subcircular, depressed above, regularly

arched on the sides, rather flat beneath, Actinal cuts deep and nar-

row. Interambulacral zones are a third -ftdder than the ambulacral,

with at least six rows of large tubercles, those in the next to the

outer one largest, continuing to the genital plates. Ambulacra with

four rows of smaller tubercles, those of the two median rows largest

and regularly arranged, about equal in size to those in the outer row

of the interambulacra. In the largest specimen there are 24 ambula-

cral, and 1 8 interambulacral tubercles in the principal rows. Porifer-

ous zones rather wide, with seven or eight pairs of pores in well

curved arcs. The upper pair in each arc is between the outer and

median rows of ambulacral tubercles. Genital plates of moderate

size, outward edge acutely angular, openings large ; ocular plates

reaching the anal area. Spines slender for this genus, regularly taper-

ing to the acute ends, more equal in size than usual, the second series

being less numerous. Color dark purple throughout.

* Mr. A. Agassiz considers these, Echinometra plana A. Ag.,—Reprint.
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Echinometra Van Brunti A. Agassiz, op. dt., p. 21.

Several large specimens of this species, collected at Cape St. Lucas

by J. Xantiis, have been presented by the Smithsonian Institution.

The examples originally described were from Acapulco.

The largest specimen has a test 2 inches across the longest diam-

eter; rV Avide; "8 high; actinal opening 'So in diameter; longest

spines, whicli are somewhat broken at the end, 1'6.

In the form of the test this species resembles the preceding, but it

is often even more depressed. The interambulacra, in a specimen

1*6 inches in diametar, have two rows of large primary tubercles,

with a row of much smaller ones outside of them on each side, bor-

dering the ambulacra, and two imperfect median rows of similar

secondary tubercles. The ambulacra have two rows of tubercles,

which are smaller than the principal tubercles of the interambulacra.

The poriferous zones are very narrow on the upper surface, having

nearly vertical arcs of about seven pairs of pores ; on the lower side

the arcs become more nearly transverse, and the zones are much
wider. The genital plates are less acute outwardly, and le!=" isromi-

nent than in the preceding species. The spines are lar'' .aid strono-

and when perfect taper to a sharp point. They seldom equal in

length the greatest diameter of the test. Color, di*ied from alcohol

deep ashen brown, or purplish.

This species may be easily distinguished from E. rujncola by the

fewer and larger interambulacral tubercles ; stouter spines
; and the

very narrow poriferous zones above, with their rapid dilation beneath.

Encope occidentalis Verriu.

Encope tetrapora Agassiz, Monog. d'Ech., Scutelles, p. 49. Tab. 10«. fig.s. I-3 1841.

{non Gmelin).

Plate X, figures 4, 4*.

Numerous specimens of this species aie in our museum, which were
dredged in the Bay of Panama in 5 to 8 fathoms, shelly bottom, by
Mr. Bradley. He also obtained one large specimen at Zorritos Peru.

The specimen described by Prof. Agassiz came from the Galapago
Islands.

The largest specimen is 5-5 inches long
; with the extreme breadth

5 '7; height "6
;
from center to anterior opening 1-9

; to anterior-late-

ral 1-8; to posterior-lateral 2 ; to posterior 1-5
; from center to ante-

rior margin 2*6 ; to posterior margin 2-9
; from center to end of ante-

rior ambulacral rays 1-7; of lateral 1-5; of posterior 1-72 ; breadth
of anterior ray -67

; its median region -3; breadth of lateral '7; its

middle -35
;
breadth of one of the posterior pair '7

; the middle area
•3

;
length of posterior foramen •', 5 ; center of mouth to anus -65.
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Test much depressed, becoming gradually very flat toward the

margin ; highest part at the middle of the anterior ambulacrum.

Margin broadly rounded posteriorly, the widest place opposite the

middle of the posterior ambulacra ; sides wavy, converging somewhat

toward the anterior side, which is slightly emarginate in the middle.

The posterior opening is rather oblong, relatively nearer to the center

than in most species ; the other openings are elliptical, the anterior

one shortest. The rays are broad, shorter than usual, especially the

anterio-lateral pair. The genital openings are large, and form a

regular pentagon. The anal opening is situated about midway be-

tween the mouth and posterior foramen. The sulcations of the lower

surface are very distinct and much branched.

Color deep reddish brown, or dark greenish brown.

This species can readily be distinguished from E. emarginata, and

its varieties, and E. Michelini of the West Indies, by its broader

form, narrowing anteriorly ; by the relatively broader and more

equal, ambulacra ; and by the position of the posterior foramen, it

being half its length nearer the center than the posterio-lateral ones.

Dr. Ltitken, apparently with good reason, refers the Echinus tetra-

pora Gmelin to the E. emarginata of the West Indies. Our species

appears to be the one well figured and described by Prof Agassiz

under the former name, and will, therefore, require a new designation.

The specimen figured by Agassiz is smaller than any of ours, and

had the posterio-lateral lunules still open, while in all the specimens

that I have seen they are completely closed, unless opened by reason

of some injui-y.

EnCOpe grandis Agassiz, op. cit., p. 37, Tab. 6.

Two specimens, apparently belonging to this species, are in our col-

lection, one of which, received from the Boston Society of Natural

History, is labeled as coming from the Gulf of California, and the

other, presented by Mr. Horace Mann, was obtained by him from

Mr. Pease, with several other characteristic Panamic and Californian

Echinoderms, but without any authentic locality.*

The latter agrees perfectly with the figure and description by Agas-

siz. The origin of his specimen is unknown, but it was supposed to

have come from the Antilles. Owing to lack of perfectly authentic

localities, I prefer to avoid confusion and possible error by omitting

descriptions until more authentic specimens can be obtained.

* Several dozens of large and fine specimens have recently been sent from La Paz

bv J. Pedersen,—Reprint.
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Astriclypeus Verrill, gen. nov.

Ambulacral star as in Encope; four genital openings, tlie posterior

one wanting, as in Mdllta; with five lunules or perforations in the

prolongations of the ambulacra, as in Encope; but destitute of any

perforation or indentation in the posterior interambulacrum, like

Lobophora. Anal opening round, about midway between the mouth

and margin. Sulcations of the lower side more simple than in Encope,

a primary branch passing along close to the openings, on each side,

and sending off numerous inconspicuous branches to the interambul-

acra. Actinal opening as in Encope.

Tliis genus presents a remarkable combination of characters belong-

ing to other allied genera, but has an assemblage of characters entirely

unique. It appears to be most nearly allied to Lohophora, from which

it differs chiefly in possessing five ambulacral lunules or openings,

instead of but two ; and in the sulcations of the lower surface.

Astriclypeus Mannii Verrill, sp. nov *

Test subcircular, about as long as broad, with the posterior side

slightly truncate, and a slight prominence of the edge opposite each

oiDcning. Summit central, considerably elevated.

Length 4*2
; breadth the same ; height '65

; from center to anterior

opening 1*2; to the lateral ones I'l; to end of anterior ambulacral

ray 1*2
; to lateral '98

; breadth of anterior ambulacral ray '42
; of its

median area '16 ; of the anterior lateral '45 ; its median area "2
; length

of three anterior openings "6; breadth 'IS; length of posterior open-

ings '7; breadth 'IS; center of mouth to anal opening 1 inch; from

the latter to the margin the same.

The anterior ray of the ambulacral rosette is a little longer and

narrower than the others, with the widest part near the end, which

is not closed ; lateral rays nearly equal in length, the anterior pair a

little wider, increasing in width to near the end, which is broad and

rounded. Openings oblong, the posterior pair a little longer. Anal

opening nearly circular, midway between the mouth and margin.

Locality West Coast of North America (?). (Japan,—Reprint).

The single specimen of this curious species was presented by Mr.

Horace Mann, of Cambridge, Mass., in honor of whom I have named
it. It was obtained by him, with several other West Coast Echino-

* Dr. F. H. Troschel has well described and figured this species under the name of

Crustulum gratidans in Niederrh. Geaells. fur Naturg. und Heilkunde, Universitat Bonn,

Aug. 3, 1868, p. 1, PL I. In Archiv fur Naturg. 1869, p. 52, he has identified it with

our species and described specimens from Japan (E. von Martens),—Reprint.

TR.A.NS. Connecticut Acad., Vol. I. 40 June, 1867.
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derms,* from Mr. Pease of the Sandwich Islands. Its origin is entirely

doubtful. It is destitute of spines and in the same state of preserva-

tion as a Bendraster exee7itricus, which came with it.

EchinOglyCUS Stokesii Gray; A. Ag, Bulletin M. C. Z., p. 2r,, 1863.

Encope Stokesii Agassiz, Mon. ScuteUes, p. 59, Tab. 6a, figs. 1 to 8, 1841 ; Liitken,

Bidrag til Kundskab. om Echin., p. 65, 1864.

This species was found abundant on a sandy beach near Panama,

at low-water mark. Dr. Ltitken's specimens were from Punta Arenas,

whence he has sent examples to us. It has also been described from

Guayaquil and the Galapago Islands.

The larger specimens from Panama are two inches long; 2"15

broad ; '25 high at center ; from center to end of anterior ambulacral

ray "55
; to end of anterior-lateral '5

;
posterior-lateral "48 ; center to

genital openings -08 ; width of anterior ambulacral ray '25 ; its cen-

tral area 'll ; width of the four lateral rays -27
;
central area -11 ; cen-

ter to anterior lunule "8 ; to anterior-lateral "73
; to posterior-lateral -67

;

to posterior perforation 'GS ; its length '2 ; breadth "1 ; mouth to anal

opening "42. The form is nearly circular, the posterior interambula-

crum usually slightly truncated. Lower surface flat, upper side most

elevated at the center of the rosette, which is behind the middle ; test

rather thin and brittle. Six lunules or perforations, the posterior one,

even in very young specimens, is a rounded oblong perforation, in

the adult specimens becoming twice as long as wide ; the lateral ones

appear at first as shallow notches in the edge, which gradually become

narrow, long or oval, and in the larger specimens all, except the ante-

rior one, become closed at the edge. In young specimens the poste-

rior-lateral notches appear first, the anterior one not being apparent

in a specimen '6 of an inch in diameter; in the larger specimens its

outer edges are in contact and doubtless finally unite. Ambulacral

rays short and broad, a little elevated above the general surface ; the

anterior odd one longer and narrower than the others
;
posterior pair

shortest, but about equal in width to the anterior pair ; along the

middle of each there is a narrow naked line. Genital openings usually

five, large and regulai', sometimes the posterior one is double or irreg-

ular. Spines of the upper surface crowded, uniform, very slender,

enlarged or clavate at the tips; the edge fringed with larger and

* The species received in this collection are as follows : Linckia unifascialis Gray,

Nidorellia armata Gray, Oreaster occidentalis Verrill, FTeliaster Kubiniji Xant., Culcita,

sp., Dendraster excentricus Ag., Encope grandis Ag., E. occidtntalis V., Astriclypeus

Mannii V.
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longer ones, not clsivate ; lower surface with three kinds, the median

region of each intcrainbulacruni with ci'owded spines, which are longer

and stouter tlian those of otlier parts and sliglitly enlarged toward

the ends; on the median area of the ambulacra, in line with the

luiudes, the spines are sinular in form, but much fewer and smaller;

between these two kinds the surface is covered with very small crowded,

clavate spines, similar to those of the upper surface, but less enlarged

at the tips. Color, when dried, dull greenish brown.

Mellita Pacifica Verrill, sp. nov.

A depressed, subcircular species, with six perforations ; allied to M
hexapora,, but having a large, round posterior, and small, narrow

ambulacral perforations ; spines of the upper side short and crowded.

Length, not including spines, 2*2 inches; greatest breadth 2*3;

height '25 ; from center to end of anterior ambulacral ray -58 ; to

end of anteiioi'-lateral "55; of posteiior-lateral '61 ; width of anterior

ambulacral ray '27; its central area MS; of anterior-lateral '25; its

central area "12; of posterior lateral "25; its central area '10; from

center to anterior perforation -83
; to anterior-lateral '81 ; to posterior-

lateral -8 ; to posterior -4 ; length of latter -25
; its width -2 ; mouth

to anal opening '25; length of marginal spines '15.

The outline is nearly circular ; broadest a little behind the center

where the outer edges of the posterior-lateral interambulacra are

somewhat prominent beyond the rest of the outline ; center of abac-

tinal rosette a little behind the middle ; edges thin. The five ambu-
lacral perforations are small and narrow, elliptical ; the posterior one

is large and broad oval ; its inner half within the ends of the posterior

ambulacral rays. The ambulacral rays are elongated-oval ; the poste-

rior pair longest ; the anterior-lateral pair shortest ; each with a well,

marked naked median line. Plates of the upper surface relatively

more numerous than in M. hexapora, and narrower in the direction of
the radii ; four ambulacral plates intervening between the perforations

and the ends of the rays, while in 31. hexapora of similar size there

are but two. Spines of the upper surface close and short, slender at

base, with greatly enlarged, rounded tips; those of the marginal
fringe long, tapering, often acute ; those of the median regions of the
interambulacra are similar in form to those of the margin, but much
more slender and delicate ; those of the areas enclosed by the primary
radiating grooves are very small and slender, not clavate.

Color, deep green when dried.

Zorritos, Peru, at low-water mark,—F. II. Bradley.
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This species is allied to M. hexapora of the West Indies, but the

latter is very distinct in the form of the posterior perforation, which

is much more elongated and narrow, in adult specimens ; in the

ambulacral perforations, which are longer and larger; in the smaller

number aad larger size of the plates of the upper surface ; in the

longer spines of the upper surface, which have smaller tips ; in the

broader posterior-ambulacral rays ; andJn the more angular outline,

which is distinctly truncate posteriorly.

Mr. A. Agassiz has mentioned by name M. longifissa Mich.,* as

coming from Panama (Bulletin M. C. Z.), but whether his specimens

are the same as the species here described I am unable to say, not

having seen them. Dr. Ltltken refers 31. longifissa Mich., described

without locality, to 31. pentapora, with which it appears to agree far

more nearly than with 31. Pacifica. If the specimens of Mr. Agassiz

prove to be distinct from our own, they probably will belong to a

Pacific representative of 31. pentapora, while 31. Pacifica is the ana-

logue of 31. hexapora.

StoloniclypeUS rotundus A. Agassiz, Bulletin M. C. Z., p. 25, 1863.

CTy^easfer i?mei Liitken, op. cit., p. 132. 1864.

Mr. Bradley collected numerous specimens of this species in Pan-

ama Bay, on shelly bottom in 6 to 8 fathoms, with Encope occidentalis

and Lytechmus roseus. Mr. Agassiz collected his specimens at Aca-

pulco. Di\ Ltitken's example was from Panama.

One of the largest specimens is 5*4 inches in its longest diameter;

4-9 broad at the middle ;
'15 high at center ; '3 at margin ; from center

to end of posterior lateral ambulacral rays 1'52; breadth of same "8;

of median area •52; center to posterior margin 2*8; to anterior mar-

gin 2*6 The test is thin, somewhat oblong, depressed, except at the

center, which is a little elevated. The margin is slightly undulated,

curving somewhat inward at the interambulacral zones, and extend-

ing farther out in broad, slightly prominent lobes at the ambulacra,

which are about three times as broad as the interambulacra at the

margin. The posterior portion of the test is somewhat broader than

the anterior ; a slight lobe on the posterior margin, opposite the anal

opening, which is circular and close to the edge. Ambulacral rays

broad, subequal, forming a very regular rosette. The anterior one

slightly narrower, and the anterior lateral pair slightly shorter than

the posterior pair. The genital pores are close to the center, in the

angles of a small pentagon. The ocular openings are scarcely visi-

* Specimens of this species have been received from Gulf of California and Nica-

ragua,—Reprint
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ble to the unaided eye, nearer to the center than the genital pores.

Spines nniformly crowded above and beneath, short and slender, the

larger ones of the upper surface mostly with slightly enlarged tips.

Color, in alcohol, dark ash-brown.

This species is allied to S. prostratus (Kav. sp.) of the West Indies,

but has a thinner margin, broader ambulacra, a larger rosette, and a

thinner test.

PygorhynchuS PacificUS (Ag. MS.) A. Agassiz, Bulletin M. C. Z., p. 27.

We have received from the Museum of Comparative Zoology, two

specimens of this very interesting species, collected by Mr. A. Agassiz

at Acapulco ; and young specimens, from the Smithsonian Institution,

collected at Cape St. Lucas by J. Xantus.

One specimen is rs inches long ; 1*4 broad; "9 high; from center

to anterior margin 1 ; to posterior margin 1"22; to anal orifice "9; to

end of anterior ambulacral ray 'lb ; to end of anterior-lateral '1
; to

end of posterior-lateral "8; width of ambulacral rays "18; the median

area "l ; width of actinal opening '2; length '12. Another specimen

is 1 "9 long ; 1 '6 wide ; 1 high.

Test thin, concave beneath, the sides most prominent opposite the

mouth ; above regularly arched except at the anal region ; marginal

outline oblong, the ends obtusely rounded, the posterior portion

broadest. Anal area transversely oval, situated in a depression above

the margin. Ambulacral rays nearly equal in width, the posterior

ones longest; the anterior poriferous zones in the anterior-lateral

ambulacra and the posterior zone in the posterior ones, shorter and

narrower than the others. From the ends of the ambulacral rays two

single rows of poi'es may be traced around to the mouth, in most of

the ambulacra. The actinnl opening is wider than long, with five

angles alternating with prominent lobes. One of the angles is on the

anterior side, with a lobe opposite. A rosette of pores surrounds the

mouth, each ray having two short rows of double pores and two rows

of few, larger, single pores within them, and in the center another

very short row of double pores, the pair next the mouth larger. The
" naked space " beneath is broadest anteriorly, enclosing the mouth,

and narrowing posteriorly. In life it is covered by minute spines.

The spines of the upper surface are short and delicate, crowded ; on

the sides of the lower surface they are longer and larger, tapering,

sharp at the ends, longitudinally fluted. Tubercles of the upper side

small and regular ; on the lower surface they are larger and sunken

on the lateral parts ; very small and unequal on the median area.

Genital openings four, near the center. Color, Avhen dried, brownish

yellow. In alcohol, darker yellowish brown.
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In form and general appearance this species resembles Cassidulus

Carribcearum Lanik.,* of the West Indies. The positions of the

mouth and anal openings are nearly the same, and the latter is situated

in a similar transverse depression surmounted by an arched, lip-like

projection of nearly the same form, in each.

The Cassidulus differs, however, in several structural features of

importance,—such as the number and arrangement of the poi-es in

the rosette around the mouth, and in not having the pairs of pores

in the dorsal rosette connected by transverse grooves, which, in P.

Pacifica, are deep and conspicuous and separated by rows of small

tubercles.

BrisSUS obeSUS Ven-ill, sp. nov.

Closely allied to B. colutnharis of the West Indies, and B. ScillcB,

Mediterranean, especially to tlie latter, from which it differs chiefly in

its proportions (as seen in profile) and the position of the vertex.

The largest specimen is 2 inches long ; 1-55 broad ;
1-15 high, at the

most elevated point; 1"35 from abactinal center to posterior margin;

•92 to anterior margin ; 'OS to end of anterior-lateral ambulacra ; '80

to end of posterior ; "65 to end of anterior odd one (where crossed by
fasciole) ; sub-anal fasciole -75 broad, -25 long; "plastron" 1*20 long;

•70 broad at posterior end ; mouth ^40 broad.

Viewed from above the form is regularly ovate, except the narrower,

posterior end, which is somewhat truncate and slightly emarginate

at the anal area. Distance from abactinal area to posterior end one

and a half times that to anterior end. The abactinal region is small

and scarcely depressed. The posterior interambulacrum is elevated

and swollen from its origin to the anal area, and subcarinated be-

tween the posterior ambulacra, caxising the latter to appear unusually

sunken. The region in front of the anterior lateral ambulacra is

regularly and pretty uniformly rounded, lacking the flattened, some-

what depressed anterior area seen in P. Scillce, and bears larger

tubercles than the rest of the test, as in the allied species. The ante-

rior odd ambulacrum is very narrow and scarcely depressed, with

rather indistinct pores. Those of anterior pair are moderately long,

lanceolate, nearly transverse, their ends curving somewhat toward

the anterior end. Posterior-lateral ambulacra longer than anterior

* This species, which has recently been referred to Rhyncopygus by Dr. Liitken, was

the type of the genus Cassidulus when it was first established in the Systcme des

Animaux sans Vertebres, p. 348, 1801. Therefore it seems most proper to restrict the

genus Cassidulus to species like this.

(This name is preoccupied in mollusca. Mr. A. Agassiz lias recently united this and

Pacificus in a new genus, Rhyncholampas, Bulletin M. C. Z., p. 270,—Reprint.)
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(in the ratio of 16 to 15) diverging at a smaller angle than in

B. Scilke. In a side view the anterior end has a regularly convex

outline to the abaetinal area, which forms a slight depression, from

thence the outline rises gradually to a })oint about half way to the

posterior end and then curves rapidly downward to the truncate anal

region, which makes more tluin a right angle with the lower surface.

Subanal region obtuse, high and inllated, very convex
;

posterior

median region of the ''•plastron'''' inflated, rising into a prominent

point. The sub-anal fasciole is broad, transversely reniforra, its longi-

tudinal diameter to its breadth as 1:3. The " plastron " is shield-

shaped, ratlier broad, a little narrowed posteriorly, its length to

breadth of posterior end as 12:7. Color of test, in alcohol, uni-

form yellowish gray ; of spines, dark gray.

Gulf of California,—E. Samuels (Coll. Boston Soc. Nat, Hist, and

Museum Yale College) ; Cape St. Lucas,—J. Xantus (Coll. Smiths.

Institution).

This species is more liable to be confounded with B. Scillm Ag.

than with any otlier known to me. It may be distinguished readily,

however, by its evenly rounded outline between the anterior margin

and ovarial plates; by its more swollen posterior region, which is

due both to the elevation of the posterior interambulacrum and the

increased convexity of the sub-anal and ventral areas; by the less

anterior position of the abaetinal areas ; by the relatively shorter and

broader plastron and sub-anal fasciole ; and by the latter being

placed rather upon the posterior than upon the lower surface, while

in B. Scillm it is more nearly continuous with tlie plastron.

M^oma nigra A^erriU.

Kleinia {liyssobrissus) nigra A. Agassiz, Bulletin M. C. Z., p. 27, 1863.

This large species is closely allied to M. grandis Gray, from

Australia.

Length four inches ; breadth 3-6
; height 1*9

; length of anterior lat.

eral ambulacra 1*9
; of posterior 2 ; length of anal area '7

; breadth '45.

Its outline is broad ovate, somewhat cordate anteriorly, and trun-

cate and slightly emarginate posteriorly. The ui^]^©!' surface is rather

depressed, but not flattened, covered with scattered larger tubercles

and very numerous small ones. The tubercles are largest within the

peripetalous fasciole and beyond it on the posterior interambulacrum.

The anterior ambulacral area is but little sunken, with rudimentary

pores. The anterior-lateral ones are rather broad and deep, curving

forward, especially at the ends. The two posterior are somewhat
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longer, strongly divergent, obtuse at the ends. The posterior inter-

ambulacrum and the lateral pair are about equally swollen, within

the fasciole, but the former is somewhat inflated beyond it, near the

posterior end, which is obliquely truncated, the upper surface project-

ing considerably beyond the lower. The anal area is large, elliptical,

acute above, and occupies the greater part of the truncated poste-

rior end.

The peripetalous fasciole is nearly transverse anteriorly, but forms

two abrupt, angular bends between the anterior and lateral ambula-

cra, of which that next to the lateral extends much farther toward

the summit. In the rest of its course it agrees very nearly with that

of M. grandis as figured by Gray.* The sub-anal fasciole is nearly

transverse between the posterior ambulacra ; at a distance from the

anal area about equal to the length of the latter, each end bends ob-

liquely upward latei-ally and becomes irregular and gradually disap-

pears opposite the sides of the anal area and at some distance from it,

without enclosing a sub-anal area. Genital openings four, the two

posterior largest and farthest apart.

Acapulco, Mexico,—A. Agassiz. In exchange from the Museum of

Comparative Zoology.

f

I am indebted to the kindness of Mr. A. Agassiz for a typical

specimen of this interesting species. It seems to be a true Meoma.

Metalia Gray.

Brissus (subgenus Metalia) Gr:iy, Catalogue of the Recent Echinida of the British

Museum, p. 51, 1855.

Xanfhohrissus A. Agassiz, Bulletin M C. Z., p. 28, 1863.

The first division of the genus Brissus, as limited by Dr. Gray,

contained only one species, the B. sterncdis Ag. This group, to

which he applied the name 3Ietalia, he characterized as follows :

" Subanal area heart-shaped, edged by a broad subanal fasciole ;
the

disk radiated, striated, with a series of marginal, pores, and with a

short fasciole, branched up and edging the sides of the vent ; tlie

hinder part of the peripetalous fasciole slightly bent, but not margined

to the hinder edge of the hinder ambulacra ;
spines on the side of

the ambulacra larger, elongate."

This division appears to be perfectly equivalent to Xanthohrissus

A. Agassiz. The type of the latter, 31. Garretii (Ag. sp.), from the

Kingsmills Islands, is closely allied to J/, sterncdis, as I have ascer-

tained by an examination of typical specimens of the former, belong-

* Catalogue of the Recent Echinida of the British Museum, Part 1, pi. 5, fig. 2, 1 855.

f More recently sent by J. Pedersen from La Paz,—Reprint.
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ing to the Boston Society of Natural History and the Essex Institute,

received from the Museum of Comparative Zoology. Whether it be

really distinct can be ascertained only by an actual comparison of

authentic specimens of each, the descriptions of J/, stinialis not being

sufficient to distinguish it from JI. Garretii.

Metalia nobilis Verriii, sp. nov.

Test depressed above, most elevated at the abactinal pole and upper

part of posterior interambulacrum ; anterior end arched
;
posterior

end obliquely truncated ; lower surface but little convex. In a view

from above the form is very broad oval, the anterior end a little emargi

nate, the posterior truncate, but prominent.

Extreme length 4*5 inches ; breadth 4 ; height 2-2
; from abactinal

pole to anterior end 2 ; to posterior end 3'1
; to end of anterior am-

bulacral rays 1*7 ; to end of posterior 1-92
; to peripetalous fascicle

in posterior interambulacrum 1-5; in lateral interambulacra 1'3
; in

anterior ambulacrum 1-7
; length of anal area "62

; breadth "52 ; length

of subanal fasciole "88 ; breadth 1 '35 ; from anal area to fasciole "25
;

mouth to subanal fasciole 2-45; breadth of plastron 1"25; length

of spines of lower surface -5 5 ; of ujiper surface bordering ambula"

era -22.

The anterior ambulacrum is but slightly sunken ; the lateral ones

in deep grooves, nearly uniform in width ; the anterior pair nearly

straight ; the posterior curving slightly outward. The lateral and

posterior interambulacra are convex within the peripetalous fasciole,

but beyond this the latter is suddenly depressed, causing a slightly

concave place, behind which it is slightly convex, and slopes gradu-

ally to the posterior end. The peripetalous fasciole is nearly trans-

verse in front, bending upward for a short distance, nearly at a right

angle, about at the middle of the anterior-lateral interambulacra, and

then turning back again at a similar angle, ])asses close by the end of

the ambulacral rays. In the lateral and posterior interambulacra it

bends but slightly upward, and does not margin the ambulacra. The

sub-anal fasciole is rather large, broader than long, broad heart-

shaped, the lower end terminating in a slight point, the lower sides

rounded to the extreme lateral lobes ; the upper or posterior side

with a straight line in tlie middle, and slightly concave ones running

to the lateral lobes. From each end of the straight, posterior part a

narrow fasciole passes outward and upward in a broad cui-ve and

terminates about opposite the middle of the anal area. The anal

area is broad-oval, longer than broad. The plastron is elliptical, but

little convex, the most prominent points being at the posterior

Trans. Conxecticut Acad., Vol. I. 41 June, 1867.
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end, where the subanal fasciole crosses it, and at the mouth, . Pores

around the mouth hirge, in five conspicuous rays. The spines are

long and slender on the lower surface, short and fine above, except

on the borders of the ambulacra and within the fasciole, where the

tubercles are considerably larger.

Color of test dark ash-brown, a yellowish white line or narrow

band passing from the aml)ula('ral petals or rays to the outer margin,

along each border of the ambulacral zones. Color of spines very

dark gray, or blackish.

A small specimen from Cape St. Lucas is 1*55 inches long; 1-4

broad ;
"88 high ; from center to end of anterior ambulacral rays '52

of j)osterior "57; width of latter -12; center to anterior end 1*7

to posterior end rS; length of area within siibanal fasciole "4

breadth '45.

In form this agrees nearly with the large specimen, except that the

posterior interambulacral region is depressed within the peripetalous

fasciole and the lower surface is more convex, the plastron being

subcarinated and most prominent in the middle. The anterior, odd

ambulacrum is scarcely depressed below the general surface.

Tlie form of the peripetalous fasciole is the same as in the large

specimen. Color of test and spines, in alcohol, is white, tlie spines

transparent.

Panama Bay, dredged in 6 to 8 fathoms, shelly bottom,—F. H.

Bradley. Cape St. Lucas,—J. Xantus (Coll. Smithsonian Inst.).

This species is allied to J/. Garretil of the Kingsmills Islands, but

the latter differs in having a more elevated and convex form, espe-

cially posteriorly ; in having the anterior end high and abruptly de-

scending, with the imperfect ambulacrum in a deeper groove ; in

having relatively shorter and broader ambulacral rays, which are not

so uniform in width, and the posterior ones more curved ; in the

form of the anal area, whicli is pointed below, instead of rounded
;

in the subanal fasciole, which is smaller, narrower, and more rounded,

being about as long as broad. The peripetalous fasciole bends up in

an abrupt angle in the lateral interambulacra, instead of crossing in

a broad, slightly concave curve.

AgaSSizia OVUlum. Liitken, Vidensk. Medd., p. 134, tab. II, fig. 8, 1864.

Mr. Bradley sent one specimen of this species, found on the beach

at Panama. Dr. Liitken's specimens came from Boccones, Central

America.
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Order, HOLOTHURIOIDEA.

A large number of Ilulothuriaiis, representing numerous species,

from Panama, San Salvador, etc., were collected by Mr. Bradley.

But since it is very difficult to ])roporly characterize animals of this

order from specimens preserved in alcohol, most of these species are

here omitted. The Holothurians of other localities have, also, been

so imperfectly described that descriptions of those of this region

would at present afford but little additional evidence upon questions

of Geographical Distribution.

IMost of the species in the collection belong to the restricted genus

Holothuria^ and allied genera, having twenty peltate tentacles.

Two of the more interesting and unusual forms are described below.

It is to be hoped that examinations of the living animals will soon

afford material for completing the descriptions of these, as well as of

the remaining species.

Pentacta Panamensis Verriii, sp. nov.

Body somewhat fusiform, pentagonal, the angles prominent, both

ends turned upward. Length, in alcohol, 1 -4 ; diameter at middle

•28. Suckers Jiot entirely retractile, arranged along the angles. In

the three lower ambulacra there are two alternating rows on each

angle, along the middle of the body, but toward each end they

become more distant, smaller, and form but a single row; on the two

ambulacra of the upper side they are less numerous and form a single

row along the whole length of the body. The suckers are stiff at

the lower pai"t, and filled with calcareous grains ; the ends are soft

and extensible, with well developed disks. The interambulacral

zones are smooth and without papillte; the skin thin, coriaceous'

filled with very numerous, minute, calcareous grains or plates. The

anal opening is surrounded by ten small papillie. Tentacles ten, the

two lower ones much the shortest, all arborescently branched, the

numerous ultimate divisions forming, in contraction, clusters of small

rounded papilhe on the branches.

Color, in alcohol, grayish brown, the tentacles yellowish brown.

Panama,—F. H. Bradley, one specimen.

The extensive group of Holothui'ians referred to Pentacta by some

authors, and by others to Cucuinaria, appears to include several dis-

tinct generic types. The present species is closely allied to P. pen-

tactes Jaeg., of Europe, properly the type of the genus Pentacta,

which should, therefore, be restricted to those species which have a

pentagonal form, with suckers confined to the angles, and smooth
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interambulacra. In the same manner Giicumaria may be restricted to

the group having C. frondosa as its type. In these the form is more
swollen and rounded ; the suckers wholly retractile, in five zones

;

the interambulacral zones provided with few scattei-ed ijapillae.

AnaperUS Peruanus Troschel, Wieg. Arch, xii, p. 61, J846.*

HoMhuria peruviana Lesson, Cent. Zool., pi. 46, p. 124.

Thyone peruana Selenka, Zeitschrift fiir Wissenschaft. Zoologie, 1867, p. 354.

Several large examples of this species were obtained by Mr, Brad-

ley both at Paita and Callao, Peru.

This species may be regarded as the type of the genus Anaperus
of Troschel, it being the first species mentioned by him. It is allied

to A. Briareus {A. Carolina Tr.) from the Carolina coast, Long Isl.

Sound, etc.

LisSOthuria VerriU. gen. nov.

Allied to JPsolus, but having the upper surface of the body covered

with a soft, smooth skin in which are imbedded minute perforated

plates. Lower surface flat, with three broad rows of crowded suckers.

Anal area elevated, the opening surrounded by calcareous papillae.

Tentacles ten, arborescently branched, the two lower ones smallest.

Lissothuria ornata Verriii, sp. nov.

Body elongated, depressed, the flat lower surface broad ; the ante-

rior end elevated ; the anal area near the high posterior end, little

elevated above the surface of the back. Length 2-1; breadth -85;

height -35
; length of lower surface 1-7

; breadth -85.

The anterior end, bearing the tentacles, rises considerably above

the level of the back, and where it joins the naked part below the

,tentacles there is a ring of calcareous plates, with pointed ends, and
on the upper side four, elongated, flexible papilUe rising from enlarged

bases having calcareous grains, apparently corresponding to four of

the ambulacra. The tentacles are arborescently branched, not large,

the subdivisions in contraction forming a rounded cluster, on a stout

pedunculated base. Anal region conical, opening posteriorly. Suck-

ers of the lower sui-face small and very numerous, crowded, six or

eight series in each ambulacrum. The skin above is soft, but filled

with minute calcareous grains and fewer, somewhat larger, perforated

ones.

Color, in alcohol, light purple, whitish beneath, disk purple, with a

yellowish white ring around the mouth ; tentacles purple at base, the

subdivisions yellowish.

Panama, one specimen,—F. H. Bradley.

* This belongs to the genus Pattalus (see page 3t6),—Reprint.
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JVb. 3. On the Geographiad Distribution of the Echinoderms of the

West Coast of America.

Publisliod July, 1867.

Althougli a large proportion of the Echinoclerms inhabiting this

coast were long since described, very little has been done toward the

study of tlieir distribution, and comparisons with the Echinoderm

Faunae of other regions.

It is certain that our knowledge of the species inhabiting the vari-

ous districts upon this coast is still quite imperfect, for even the col-

lection of Mr. Bradley contains several undescribed species from

Panama, which was the region previously best known. But since the

collections which he has made, and those made by Mr. J. Xantus at

Cape St. Lucas, have contributed a large amount of new and authen-

tic materials for such investigations, it is thought proper to introduce

here a brief account of what is already known concerning this inter-

esting and important subject.

The distribution of the species of the West Coast of America

should be studied with reference to several questions :

—

First.—To ascertain the range of each species along the coast, both

geographically and in the depth.

Second.—To ascertain the extent and boundaries of the several

fauna?, which occupy the coast.

Third.—To compare these faunoe with those of other regions,—espe-

cially the tropical fauna of the West Coast with that of the East

Coast and West Indies, and with that of the Pacific Islands and

East Indies.

Fourth.—To compare the living species with those found fossil in

the Tertiary and more recent formations of the neighboring coasts,

and of the West Indies and Eastern North America.

Very little material is now accessible for the investigation of the

subject included under the fourth head, but since prolific fossiliferous

deposits are known to occur near Aspinwall, as well as along the

western coast of South America,* many important results may be
expected when such localities shall have been fully investigated.

The principal sources of information concerning the existing faunae

of the coast have, hitherto, been the works of Brandt' for the north-

* A deposit abounding in fossils was examined by Mr. Bradley near Zorritos, Peru,

which is apparently of late Tertiary age, but the collection has not yet been ex-

amined with care. (See vol. ii,—Reprint).

' Prodromus descriptionis animalium ab H. Mertensio in orbis terrarum circumuavi-

gatione observatorura. Recueil des Actes de la seance publique de I'academie imperiale

de St. Petersbourg, 1825.
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ern district ; Dr. William Stimpson'' for the Coast of Oregon and

California ; D. J. E. Gray/ Dr. Chr. Liltken/ and Mr. A. Agassiz'

for the tropical region ; Valenciennes" and Agassiz and Desor' for

the Galapago Islands and coast of Pern ; Philippi** for the coast of

Chili and southward to the Straits of iMagellan. Dr. Liitken has

given lists of all the species of Echini and Starfishes known upon the

whole coast at that time, but numerous discoveries have been made

since the publication of his valuable papers. Mr. Theodore Lyman'

has given a list of all the known Ophiurians, with descriptions of all

the America species which he has personally examined.

From these and other works, and fi-om the collections of the Yale

College Museam, the Smithsonian Institution, the Boston Society of

Natural History, and the Essex Institute, the following lists have

been complied.

Care has been taken not to admit doubtful species, and those ap-

parently without sufficiently authentic localities. The few species

included in the lists of which the localities are questionable or sus-

pected are preceded by a mark of doubt, thus, (?) ; those that I have

personally studied are marked thus, (!).

List of speciesfound at Sitcha.

ASTERIOIDEA.

Asterojysis imhricata Griibe.

Patiria miniata [Aster'ms miniata Brandt). Extends south to Monterey.

Solaster decemradiatus (Brandt pp.) Stimpson.

Pycnopodia helianthoides (Brandt sp.) Stimpson. Extends to Tumbles

Bay, Cal.

'' The Crustacea and Eehinodermata af the Pacific Shores of North America. Journal

of the Boston Society of Natural History, vol. vi, 1857. Proceedings Bost. Soc. N. H.,

vol. viii, p. 261, 1861.

^ Synopsis of the genera and species of the Class Hypostoma {Asterias Linn.). An-

nals and Magazine of Natural History, vi, 1840. Numerous starfishes from the collec-

tion of Hugh Cuming are briefiy described in this paper.

•1 Viden*abelige Meddele'.ser fra den naturhistoriske Forening i Kjobenhavn. Bidrag

til Kundskab om Ophiurerne ved Central-Amerikas Vestkyst, 1856. Bidrag til Kunds-

kab om de ved Kysterne af Mellem-og Syd-Amerika levende Arter af Sostjerner, 1858.

Bidrag til Kundskab om Echiniderne, 1864. Kritiske Bemserkninger om forskjellige

Sostjerner (Asterider), med Beskrivelse af nogle nye Arter, 18G4.

5 Bulletin of the Museum of Comparative Zoology, No. 2, 1863.

6 Voyage autour du Monde sur la fregate la Venus par Petit-Thouars, Atlas de Zo-

ologie. Zoophytes, 1846.

' Catalogue raisonne des families, des genres et des especes de la classe des Eehino-

dermata. Annales des sciences naturelles, S^e serie, Zoologie, t. 6, 7, 8, 1847.

8 Vier neue Echinodermen des Chilenischen Meeres. Archiv fiir Naturgeschichte,

Bd. xxiii, 1857, p. 130.

9 Illustrated Catalogue of the Mus. Comp. Zoology, No. I, 1865.
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Asfer'uis ochrctceu Brandt. Foiiml also at San Francisco antl Toinales Bay.

Asler'nis rpirh/ord Brandt.

EcHIXOIl'EA,

Dendnister excenlricus (Escli. sp.) Ag. Krcm Unalascdia to Monterey, C;d.

JSuri/echiiiHS Droha chicaxis: V. ] {E. chloroccnirotns l.raiidt sp.). Mr. A.

Agas-iiz considers tlii-. tliesainc as E. Drdhachicu.sis of l\\e North Atlan-

tic. It is found as far south as the Gulf of (Tcorgia.

HOLOXHURIOIDEA.

Chirodota disco/or Escli.

Leptosi/ndpta I'cmicosd* (nobis), [Chirodota verrucosus Escli., Zool.

Atlas, Tab. X, Hg. 3).

Liosonia Sitehee rise Brandt.

Psolus Sitchceu-sis Dnj. et Ilnpe, [Cuvieria Brandt). Whetlu-r this be

a true Psolus can be ascertained only by reexamination.

Peritacta albida (Brandt sp.) Stimp.

P. itif/rieans (Br. sp.) Stimp.

P. lainiaia (\\r. sp.) Stimp.

Aspidochir Mertensii Brandt.

Diploperideris Sitchcensis Brandt, (? ffohthurio).

Six species included in the above list reach Puget Sound, and five

extend to Tomales Bay and San Francisco. The species now consid-

ered peculiar are chiefly Holothurians and probably many of them

will hereafter be found farther south, while others may prove identi-

cal with the arctic species of the North Atlantic.

Ziist of species found in Puget Sound and along the coast to Cape
Mendocino^ Cal.

Ophiuroidea.

Ophioglypha LiXtkenii Lyman. Puget Sound.

Opkiopholis Kennerleyi Lyman! -Puget Sound; Dungenes, Or, (Yale

Mas.) ; Mendocino.

Amphiura Pugetana Lyman. Puget Sound and Mendocino.

A. occidentalis Lym. Puget Sound to Monterey, Cal.

A. nrtieo Lym. Puget Sound.

Astrophyton sp. {? A. Crayi Lym.). Puget Sound (Dr. Stimpson).

* Under the generic name, Leptosynnpta, I propose to separate from the typical spe-

cies of Synapta (S. mammillosa Esch.), such species as S. tenuis Ayres of New England,

and S. inhcerens of Europe. These are distinguished by their more slender form, the

absence of prominent verrucse, fewer (12), shorter and more digitate tentaclts, etc. L.

tenuis may be regarded as the type. Eschscholtz himself referred such species to his

genus Chirodota, from the typical species of which they differ in having minute cal-

cireous hooks in the skin for adhesion. The typical species of Synapta have fifteen

tentacles, and prominent verrucse.
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AsTKRIOIDEA.

Mediaster cequalis Si imp. Paget Sound to San Francisco.

Patiria miniata (Brandt sp.). Sitcha to Isl. San Miguel.*

Cribrella L'viuscala (Linckia leviusculaStiiiip.). Puget Sound; Dungenes,

Oregon (Coll. Yale Mus.).

Pycnopodia heliunthoides Slimp.

Asterias ejnchlora Brandt. Puget Sound (Stimpson) ; mouth of Colunibia

River [A. KatherincB Gray).

A. ochracea Brandt.

A cott/erte Stimpson. Puget Sound.

A. fissispina Stiinp. Shnalwater Bay, Oregon.

A. Liitkenii Stimp. Oregon.

A. paucispina Stimp. Puget Sound.

A. Troschelii Stimp. Puget Sound.

A. hexactis Stimp. Puget Sound.

EcHixaiDEA.

Dendrasler excentricus Agassiz.

E'liryechinus D rohrachknsis Verrill, (?) {^E. chlorocentrolus Brandt). Gulf

of Georgia ; Vancouver's Island.

HOLOTHURIOIDAE,

Pentacta piperata Stiinp. Puget Sound.

P. populifera Stitnp. Puget Sound.

P. alhida Stimp. California (Selenka).

P. quinquescmita (Selenka sp.) Mendocino.

Si/napta albicans Sel. Mendocino.

Of the 25 species in this list, 16 have not been recorded from south

of Mendocino; and 18 are not known north of Puget Sound; 15, so

far as yet known, are peculiar to this district.

Z/ist of speciesfound between Cape Mendocino and San Diego, Gal.

Ophiueoidea.

Ophiopholis Caryi Lym. San Francisco.

Amphiura occidentalis Lym. Monterey and northward.

Ophiothrix duniosa Lyman. San Diego, Cal.

Astrophyton Caryi Lym. San Francisco.

ASTERIOIDEA.

Mediaster cequalis Stimp. San Francisco.

Patiria miniata (Brandt sp.). Toraales (or Bodega) Bay ; San Fran-

cisco ; Isl. San Miguel.

* This Island is one of the most northern of the Santa Barbara group.

i
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Pycnopodia helianthoides Stimp., Tomales Bay.

Asterias gigantea Stimp., Tomales Bay.

A. brevispina Stimp., San Francisco (10 fathoms, sandy bottom).

A. ochracea Brandt, San Francisco at low water ! Tomales Bay 1 northward".

A. capitata Stimp., San Diego, Cal.

A. cequalis Stimp., Monterey, Cal.

ECHINOIDEA.

Dendrasler excentricus Ag., from Monterey northward!

Loxechinus purpuratus A. Ag., San Francisco, on rocks at low-water

!

Toxopneustes Franciscana [Toxocidaris franciscana A.Ag.), S. Francisco I

HOLOTHURIOIDEA.

Liosoma arenicola Stimp., San Pedro, Cal.

? Cucumaria frondom Bv., San Francisco.

Holothuria Californica Stimp., Tomales Bay.

Of the 18 species in this list, 10 do not appear to have been, as yet,

found north of Tomales Bay, while 6 extend northward to Puget

Sound. Astrophyton Caryi may, albo, prove to be the same species as

the one indicated from Puget Sound. " Cucumaria frondosa'''' may
prove identical with one of the species from Sitcha, described by
Brandt, but if correctly identified it is a true circumpolar species and

must be supposed to exist along the whole coast northward from San

Francisco. Two species have not been found north of San Diego.

None of the species in the above list have been found at Cape St.

Lucas, except Ophiothrix dumosa.

Concerning the Echinoderms found between San Diego and Marga-

rita Bay, Lower California, we have no information whatever.

The special localities of the following species are unknown. It is

quite probable that some of them belong to the fauna of Lower Cali-

fornia.

Chcetaster Californicus Grube, " California."

Cidaris Dance Ag., California (Ag. and Des. Catal.),

Astriclypeus Mannii Verrill, West Coast of America (?)*

List of speciesfound at Margarita Bay and Cape St. Lucas.

Ophiuroidka.

Ophiura Panamesis Lyman.

0. teres Lyman.

Ophiocoma cethiops Ltitken.

0. Alexandri Lyman.

Ophiactis virescens Ldtken.

* Dr. F. H. Troschel gives Yokohama, Japan, as the locality of this species,—Reprint.

Tkans. Connecticut Aoad., Vol. I. 42 July, 1867.
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Ophionereis Xantusii Lyman, Cape St. Lucas.

0. annulata Lyraan.

Ophiothrix spiculata LeC.

0. dumosa Lyraan, Cape St. Lucas, San Diego, Guayamas.

ASTERIOIDEA.

Astropecten Orstedii Ltitken

!

Nidorellia armata Gray

!

Oreaster occidentalis Verrill, Cape St. Lucas and Panama

!

Linckia unifascialis Gray

!

Do. var. bifascialis Gray !

Ophidiaster- pyramidatus Gray !

Heliaster microbrachia Xantus, Cape St. Lucas and Panama,

jff. Kuhiniji Xantus ! Cape St. Lucas.

Asterias sertulifera Xantus, Cape St. Lucas.

ECHINOIDEA.

Cidaris Thouarsii Val.

!

Diadema Mexicana A. Ag., Cape JSt. Luca^s and Acapulco

!

Eclmiodiadema coronata Verrill, Cape St. Lucas!

Echinocidaris stellata Aga.ss\z, Margarita Bay ! Cape St. Lucas ! Guayamas,

and south to Paita, Peru !

Psammechinus pictus Verrill, Cape St. Lucas.

JSchinometra Van Brunti A. Ag., Cape St. Lucas and Acapulco

!

Encope sp.*

Pygorhynchus Pacificus Ag., Cape St. Lucas and Acapulco

!

Metalia nobilis Verrill, Cape St. Lucas and Panama !

Brissus obesus Verrill, Cape St. Lucas and Gulf of California

!

Species given in this list without special localities extend as far

southward as Panama or beyond. Of the 27 species here recorded,

1 7 reached Panama ; • 3 have been found elsewhere only at Acapulco
;

2 only at Cape St. Lucas and in the Gulf of California ; and 5 have, as

yet, been recorded only from Cape St. Lucas. The only species known

to me from Margarita Bay is Echinocidaris stellata, which has also

the most extensive range southward. Ophiothrix dumosa, alone, is

included both in this and the preceding list.

List of species found at Acapidco, Mazatlan, and in the Gulf of

California.

Ophiuroidea.

Ophiura Panamensis Lyra., Acapulco and southward !

O. teres Lym., Acapulco and southward

!

* Since described as Encope Californica V. Common at La Paz, J. Pedersen,—Reprint.
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Ophiocoma cethiops Llitk., Acapulco and southward !

0. Alexandri Lym., Acapulco and southward !

Ophiothrix dumosa Lym., Guayamas to San Diego.

ASTERIOIDEA.

Nidorellia armata Gray, Guayamas ! (Best. Soc. N. H.)

Linckia unifascialis Gray, Acapulco and southward

!

Heliaster sp.:=(Zr. Kuhiniji ?). Acapulco and Mazatian, Dr. Stimpson

records H. hclianthus from Mazatian, but this is probably an erroneous

identification.

ECHINOIDEA.

Diadema Mexicana A. Ag., Acapulco ! Cape St. Lucas !

JSchinocidaris stellata Ag., Guayamas and southward !

Lytechinus roseus Verrili, Acapulco and Panama

!

Tripneustes depressus A. Ag., Guayamas ! La Paz 1

Toxopneustes sp. (Toxocidaris mexicana A. Ag.), Acapulco.

Echinometra VanBrunti A. Ag., Acapulco ! and Cape St. Lucas

!

Stoloniclypeus rotundus A. Ag., Acapulco (A. Ag.), Panama!

JSncope orandisAg., Head of the Gulf of California!

Pygorhynchus Pacijicus Ag., Acapulco and Cape St. Lucas

!

(?) Moera clotho Mich., Mazatian.

Lovenia sp., Gulf of California

!

Meoma nigra Verrili, Acapulco 1

HOLOTHUKIOIDEA,

Stichopus Keferste'mii Selenka. Acapulco.

Holothuria luhrica Selenka. Acapulco.

Stolus ovulum Selenka. Acapulco.

This list, which is doubtless very imperfect,* includes 23 species, of

which 9 are found also at Panama ; 5 are found at Cape St. Lucas

;

the remaining 9 are, so far as known, peculiar to this district, but

future researches will probably reduce the number, since the coast of

Mexico and Central America has been little explored.

List of species of the West Coast of Central America and the Bay
of Panama.

Ophiuroidea.

Astrophyton Panam.ense Verrili, Panama and Zorritos, Peru !

Ophiuni teres Lyman, Cape St. Lucas to Panama!

0. Panamensis Lym., Cape St, Lucas to Panama!

0. variegata Lym., Realejo and Panama

!

0. Daniana Venill, La Union!

* Many additional species have recently been sent from La Paz by J. Pedersen,

lists of which will be found in articles 5 and 8,—Reprint.
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0. sp. nov. (see page 270), Panama

!

Opkiolepis variegata Ltltk., La Union ! Realejo. Panama!

Ophiozona Pacifica Lym., Punta Arenas, Panama

!

Ophiocoma cethiops Ltitk., Cape St. Lucas to Panama!

0. Alexandri Lyra., Cape St. Lucas to Panama

!

Ophionereis annulata Lym., Cape St. Lucas to Panama!

Ophiocnida hispida Lym., Panama

!

Ophiostigma tenue Ltitk., Realejo.

Amphiura geminata Liltk., Panama !

A. violacea Ltltk., Realejo. ? Panama !

A. Puntarence Ltltk., Punta Arenas. Panama !

A. microdiscus Liitk., Punta Arenas.

A. Orstedii Ltitk., Punta Arenas.

Ophiophragmus marginatus Lym., Realejo.

Hemipholis gracilis Verrill, Panama !

Ophiactis virescens Ltitk., Punta Arenas. Panama!

0. simplex Ltitk., Nicaragua. Panama !

(?) 0. Orstedii Ltitk., Punta Arenas.

0. arenosa Ltitk., Punta Arenas. Realejo. ? Panama!

Ophiothrix spiculata LeC, Cape St. Lucas to Zorritos, Peru

!

Ophiothela mirabilis Verrill, Panama !

Ophiomyxa sp., Punta Arenas (Ltitken).

ASTERIOIDBA.

Luidia tessellata Ltitk., Acajutla to Panama!

(?) Petalaster Colmnbice Gray, San Bias.

Astropecten fragilis Verrill, Panama and Zorritos!

A. regalis Gray, San Salvador! Panama! San Bias.

A. Orstedii Ltilk.,* Cape St. Lucas to Panama!

Patiria obtusa Gray, Panama !

Asteriscus modestus Verrill, Panama !

Gymnasteria spinosa Gray, Panama.

G. inermis Gray, Panama.

Nidorellia armata Gruy, Guayamas to Zorritos

!

Greasier occidentalis Verrill, Cape St. Lucas and Panama!

LincJcia unifascialis Gray, Cape St. Lucas to Zorritos

!

Ophidiaster pyramidatus Gray, same range as last!

Mithrodia Bradleyi Verrill, Panama!

* A typical specimen of this species received from Dr. Liitken, while agreeing in

most characters with those described in the preceding article (page 274), diflfers in hav-

ing much smaller and shorter spines both above and below, the inner row on the upper

marginal plates not reaching beyond the seventh or eighth plate, and in having the ter-

minal papiUse of the paxillee considerably finer, while the paxillas are also smaller and
shorter. This specimen being somewhat smaller (greater radii 2-15 inches), these differ-

ences may be due to age.
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Echinaster aculeatus (Gray, sp.) Ltltk., Guacomajo.

Heliaster microbrachia Xantus, Cape St. Lucas and Panama

!

ECHINOIDEA.

Cidaris Thouarsii Val., Cape St. Lucas to Panama! Galapagos.

Astropyga venusta Verrill, Panama.

Echinocidaris stellata Ag., Guayamas to Zorritos and Paita

!

Lytechinus roseus Verrill, Acapulco and Panama

!

Echinometra rupicola A. Ag., Acajutla and La Union to Zorritos!

Encope occidentalis Verrill, Panama and Zorritos ! Galapagos.

Echinoglycus Stokesii Gray, Punta Arenas ! Panama ! Galapagos.

Mellita longifissa Mich., Panama, A. Ag.*

Stoloniclypeus rotundus A. Ag., Acapulco. Boccones. Panama !

Metalia nohilis Verrill, Cape St. Lucas and Panama!

Agassizia ovulum Ltitk., Boccones. Panama !

HOLOTHURIOIDEA.

Holothuria languens Selenka. Panama.

H. suhditiva Sel., " Panama (Florida?)."

{?) H. glaherrima Sel., Panama, West Indies.

{?) H. hotellas Sel., Panama, also Florida, Sandwich Is., Zanxibar, etc.

(Selenka).

Pentacta Panamensis Verrill, Panama

!

Lissothuria ornata Verrill, Panama !

Stolus gibber Sel., Panama.

The above list includes 61 species, of which 6 are known to extend

from Cape St. Lucas to Zorritos, Peru, and one of these even from

Guayamas to Paita ; 36 species range from Panama northward along

the Coast of Central America; 12 at least, extend from Panama
southward to Ecuador and northern Peru, but this number will, doubt-

less, be greatly increased by farther explorations, for only two Ophiu-

rians are known to me from the region between Panama Bay and
Paita. 15 species are, as yet, known only from Panama Bay;f and 9

have been found only on the coast of Central America.

These figures must be taken only as an indication of the present

state of our knowledge of this fauna,—not as representing the actual

condition, for it must be remembered that while the Echinoderms

have as yet been but partially collected at any point, the collections

from Panama have been most complete, but those from Central Amer-
ica have also been much more so than those made south of Panama.
The Holothuiians, considered by Selenka as common to Panama

and the West Indies, or the Indian Ocean, need reexamination, from

* This species with Encope occidentalis and Echiaomel/ra rupicola were collected at

Conn to, Nic, by J. A. McNiel.—Reprint.

f This number has since been reduced to 9,—Reprint.
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authentic specimens, before all doubt can be removed concerning these

conclusions, which are at variance with the distribution of the other

Echinoderms.

List of Species from the West Coast of Ecuador and southern part

of New Granada.

Ophitjroidea.

Astrophyton Panamense Verrill, Zorritos and northward !

Ophiothrix spiculata LeC. This and the preceding are introduced here

because found both at Panama and Zorritos.

ASTERIOIDEA.

Luidia Bellonce Ltitk., Guayaquil (Ltitk.). Callao ! (Yale Mus.).

Astropecten armatus Gray, (non Miill. and Tr.), Puerto Portrero.

A. erinaceus Gray, Punta Santa Elena.

A. fragills Verrill, Zorritos and northward ! (Yale Mus.).

Faiilia horrida Gray, Puerto Portrero.

Nidorellia armata Gray, Punta Santa Elena.

Oreaster Cumingii (Gray sp.) Ltitk., Punta Santa Elena.

Ophidiaster pyramidatus Gray, Bay of Caraccas.

Linckia unifascialis Gray, " "

L. Columhice Gray, West coast of Columbia.

Cistina Columbice Gray, " " "

Dactylosaster gracilis Gray, West coast of Columbia.

Ferdina Cumingii Gray. *' " "

(?) Acanthaster Ellisii [Uchiniaster Ellisii Gray), " South America."

ECHINOIDEA.

Echinncidaris stellata Ag., Paita and northward !

Echinometra rupicola A. Ag., Zorritos and northward !

Echinoglycus Stokesii Gray, Guayaquil and northward !

Encope occidentaiis Verrill, Zorritos and northward!

The Asterioidea in the above list are inserted upon the authority

of Dr. Gray, from the collection of H. Cuming, unless otherwise indi-

cated. The Echinoidea, although mostly unrecorded from this region,

are found beyond it upon both sides and are, therefore, inserted here.

The Ophiurans and Holothurians are almost unknown. Of the 20

species enumerated, 10 are found at Panama; 2 are doubtful inhabit-

ants of this district, and the remaining 8, unless some of them be

synonymous with Panama species, are still known only from this coast.

These peculiar species, which are all Asterioidea, were mostly obtained

by Mr. Cuming by dredging, and may hereafter be found by similar

search at Panama.
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List of Speciesfound at Zorritos, Peru*

Ophiuroidea.

Astrophyton Panamense Verrill

!

Ophiothrix spiculata LeC !

ASTERIOIDEA.

Astropccten fragilis Verrill

!

Nidorellia armata Gray

!

Linckia tinifascialis Gray !

Ophidiaster pyramidatus Gray

!

Heliaster Cumingii Gray, Zorritos ! Paita ! Galapagos.

ECHINOIDEA.

Uchinocidaris stellata Ag.

!

Echinometra rupicola A. Ag.

!

MelUta Pacifica Verrill !

Encope occidentalis Verrill !

Of the 11 species in this list, 9 are found as far north as Panama,

or beyond,—5 even occurring at Cape St. Lucas, f Mellita Pacifica

is not yet known elsewhere ; Heliaster Cumingii and Echinocidaris

stellata are also found at Paita. All the species of this list are in the

Museum of Yale College.

List of species recordedfrom the Galapago Islands.

ASTERIOIDEA.

{?) Culcita Schmideliana Gray, "Lord Hood's Island on Reefs, H. Cum,-

ing'''' (Gray).

Heliaster Cumingii Gray, "Hood's Island" (Gray).

H. multiradiata Gray, " Hood's Island " (Gray).

{?) Acanthaster Ellisii Gray. Stilifer astericola Brod., is recorded as

parasitic in " Asterias Solaris " from Lord Hood's Island, Gal., Proc.

Zool. Soc. London, 1832, p. 60.

ECHINOIDEA.

Cidaris Thouarsii Val., Panama ! etc.

Echinocidaris stellata Ag., Panama ! etc.

{?) Lytechinus semituherculatus Val., {? L. roseus).

{?) Euryechinus imhecillis Verrill, [Echinus gibhosus Val.).

Anthocidaris homalostoma (Val. sp.) Ltitk.

Temnopletirus botryoides Ag.

Amblypneustes pallidus Ag.

A.formosus Val.

* Zorritos is situated 25 miles south of Tumbes, Peru.

f Eight of these species are found at La Paz,—Reprint.
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Echinoglycus Stokesii Gray, Panama! etc.

Encope occidentalis Verrill, Panama ! etc.

In this list are 14 species, of which 6 do not appear to have been

found on the xA.merican coast, and three others are doubtful ; 4 occur

at Panama, and are species of wide range along the coast, while He-

liaster Cumingii is found at Zorritos and Paita. '''Echinus gibbosus^''

if correctly identified, occurs also at Paita and Callao.

This list, though very incomplete, indicates that the Echinoderm
fauna of the Galapagos is of a mixed character, having the closest,

relations with that of Panama Bay, but at the same time including

species belonging to the more temperate waters of Peru, and a large

proportion that are peculiar to the group. Most of the peculiar spe-

cies resemble Pacific and East Indian forms rather than American.

Such are the species of Amblypneustes^ Temnopleurus, Culcita^—
genera which have not been found upon either the East or West coast

of America. On the contrary, Seliaster, Echinocidaris, Lytechinus^

Echinoglycus, Encope are very characteristic American genera.

List of speciesfound on the coast of Peru, at Paita and southward.

Ophitjrioidea.

Ophiactis Kroyeri 'Ln.ik., Gsi\\a.o\

Ophiothrix magnifica Lym., Peru (Lyraan). Paita!

ASTERIOIDEA.

Luidia Bellonce Ltitk., Callao ! (Yale Museum).

Astropecten Peruanus Verrill, Paita

!

Asteriscus (Fatiria) Chilensis LMk., CaWdo I (Yale Mus.). Valparaiso!

(Ltitken). •

Stichaster aurantiacus V. (Meyen sp.), Callao ! Valparaiso (Gray), Chili

(M. and Tr.).

Heliaster helianthus Gray, Paita and Callao ! Caldera, Chili ! Valparaiso.

If. Cumingii Gray, Paita and Zorritos

!

ECHINOIDEA.

Echinocidaris stellata Ag., Paita and northward !

E, spatuligera Ag., Paita and Callao ! Coquimbo (Ag. and Des.).

Arbacia nigrn, Gray, Paita and Callao to Caldera, Chili ! Coquimbo. *

{?) A. grandinosa (Val. sp ), Peru, Carthagenia, (Ag. and Des.).

Loxechinus albus Ag. and Des., Mejillones! Callao to Chili (Ag. and Des.).

Euryechinus imbecillis Verrill, Paita and Callao

!

Boletia viridis Verrill, Callao !*

Agassizia scrobiculata Val., Peru (Ag. and Des).

Probably from New Zealand, see footnote, p. 304,—Reprint.
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HOLOTHURIOIDEA.

Anapcrus Peruanns Troscli.,Paita and Callao \[-=.Pattalus PeruvianusV .).

Pentacta sp., Paila !

In this list are 18 species, of which only 3 have been recorded from

north of Cape Blanco, and two of these apparently find their south-

ern limit at Paita ; 2 are known only from Paita, and 2 from Callao.

Six of the species extend southward to northern Chili, and several

even to Valparaiso.

List of speciesfrom the coast of Chili.

Ophiurioidea.

Astrophyton Chilense Phil., Chili.

Ojyhiolepis Atacamensis Phil., Isla Blanca, Chili.

Ophiactis asperula Liitk., Chili, Isle of Philoe.

Amphiura Chilensis Liitk., Chili.

ASTEEIOIDEA.

Ooniodiscus verrucosus Phil., Chili, Valparaiso and Rio Maipu.

G?%ingularis Miill. and Tr., Chili.

Astrogonium Fonhi Phil., Chili.

Asteriscus (^Pa(iria) Chilensis Liitk., Valparaiso and northward !

Heliaster heUanthus Gray, Valparaiso and northward.

Stichasier auranticus V. (Meyen sp.), Valparaiso and northward.

Asterias gelatinosa Meyen (^4. rustica Gray), Valparaiso.

Asterias echinata Gray, Valparaiso, Perhaps identical with one of the

following.

Asterias Germanii nubis (Philippi sp.), Chili.

Asterias litrida nobis (Philippi sp.). Chili.

ECHINOIDEA.

Echinocidaris spatuligera Ag. and Des., Coquimbo and northward.

Arbacia nigra Gray, Coquimbo and northward,

Loxechinus alhus Ag. and Des., Chili northward to Callao.

Anthocidaris erythrogramma (Val. sp.) Liitk., Chili, Ag. and Des.

Colobocentrotus pediferus Ag., Valparaiso !

Of the 19 species in this list, 6 occur also on the coast of Peru,

at Callao or farther north. The remaining species are peculiar to

the district so far as known. It is probable that northern Chili, per-

haps as far as Valparaiso, belongs to the Peruvian Fanua, while the

shores of southern Chili, and Patagonia, are inhabited by a distinct

Fauna. The absence of exact localities for many of the species pre-

vents a satisfactory solution of this question.

Trans. Connecticut Acad., Vol. I. 43 June, 1867.
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List of species from the Southern extremity of South America^ and
the neighboring Islands.

ASTEEIOIDEA.

Ganeria Falhlandica Gray, Falkland Islands.

Asterias antarctica (Liitk. sp.), Straits of Magellan.

Asterias rugispina Stimp., Orange Harbor, Terra del Fiiego.

ECHINOIDEA.

Echinocidaris Scythei Phil., Straits of Magellan.

Echimis Magellanicus Phil., Straits of Magellan.

Abatus australis (Phil, sp.) Trosch., South America, Statten Land.

A. cavernosus (Phil, sp.) Trosch., Statten Land.

A. antarcticus (Gray sp.) Liitk., South Polar Seas.

Tripylus excavatus Phil, Southern extremity of South America.

[?) T. Philippii Gray, South America.

HOLOTHUEIOIDEA.

Lejndopsolus? antarcticus [Cuvieria antarctica Phil.), Straits of Magellan.

An analysis of the preceding lists shows that the distribution

of Echinoderms on the West coast of America agrees very nearly

with that of the Crustacea, as determined by Prof. Dana ;* with that

of Mollusca, as elucidated by Carpenter ;f and with the general facts

determined for the Fishes, Mollusca and Radiata by Forbes.J But

at the same time there are some disagreements in subordinate points

which demand attention, and additional evidences are obtained, con-

cerning the actual limits of the several faunce.

The comparatively small number of species of Echinoderms and

the definiteness of their characters, except among Holothurians, ren-

ders this class well adapted to illustrate the faunal divisions, while

the localities for the species described from these coasts are generally

more authentic than in many other regions.

The faunal divisions, indicated by the information already in our

possession, are as follows :

The Sitchian Province.—This fauna was believed by Forbes to

extend southward to Oregon, including Puget Sound, while by Dana

the latter region was named as a distinct region, the Pugettian Prov-

ince. The Echinoderms now known indicate that in this class Puget

Sound agrees nearly with the fauna of Oregon. The limits of the

Sitchian fauna are not yet known. To the north it appears to pass

into the Arctic, or Circumpolar Fauna, while several of the arctic

* Report upon the Crustacea of the U. S. Eipl. Exp., by J. D. Dana, 1862.

f Report of the British Association, 1856.

X Johnston's Physical Atlas, p. 99, PI. 31, 1856.
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species liave a range even southward of this fauna to the coast of

Oregon. It apparently corresponds to the Syrtensian Fauna of Pack-

ard,* on the Atlantic coast of America.

The Oregonian Province.—This division includes Puget Sound,

in part at least, and the Coast of Oregon, extending to Cape Mendo-

cino, Cal. It api)ears to be the western representative of the Acadian

Fauna on the northeast coast of America. Tliis is not equivalent to

the Oregonian Province of Forbes, which extended from Columbia

River to San Diego, including, therefore, this and the following.

The California^ Province.—This occupies the coast from Cape

Mendocino to Santa Barbara, and perhaps farther southward, and in-

cludes the Santa Barbara Islands, corresponding therefore with the

limits assigned ly Dana, while later this name was applied by

Forbes to the fauna occupying the coast of the peninsula of Lower

California.

It appears to represent the Virginian Fauna of the Atlantic coast.

Many species are common to this and the Oregonian, while a large

per cent, so far as now known, are peculiar to each. Numerous rep-

resentatives of the genus Asterias give a peculiar character to both
;

and the genus Dendraster is not known elsewhere, except in the Sit-

chian Fauna. Loxechinus purpuratus and Toxopneustes Franciscana

are peculiar and characteristic species of the Californian Province.

The Diego, and the Sonora Provinces, indicated by Prof Dana, are

almost unexplored for their Echinoderms. The former extends, ac-

cording to Dana, from latitude 28|^° to 34^°, and the latter occujjies

the coast southward along the peninsula of Lower California, nearly

to Margarita Bay, It is probable that some of the species described

as from " California" belong to this almost unexplored region.

The Panamian Province.—This includes the Gulf of California,

and on the coast extends from Margarita Bay, Cal., to Cape Blanco,

Peru. It corresponds with Dana's Tropical Sub-kingdom and includes

three subdivisions : The Mexican District or Province, including the

Gulf of California, Cape St. Lucas, and the Mexican coast to Acapulco

orbeyond ; the Panama District, including the coast of Central America
and the Bay of Panama ; the Ecuador District, occupying the coast

southward from Panama Bay to Cape Blanco, Peru. These correspond

nearly with those given by Dana, who considered them three distinct

Provinces. Concerning the northern limit of this fauna there has been

a pretty close agreement. Its southern limit, however, has not been so

well established. Forbes included the coast only to Guayaquil, while

* Memoirs Boston Society of Natural History, vol. i, page 254 ; and Proceedings B.

S. N. H., 1866, p. 333.
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Dana placed the boundary farther south, at Cape Blanco. Mr. Bradley's

collection made at Zorritos, a short distance north of Cape Blanco

near Tumbez, shows a remarkable agreement with the fanua of Pana-

ma, not only in the Echinoderms, but also in all other classes, and

especially in the Mollusca, Polpys, and Crustacea, while his Paita col-

lection shows quite as remarkable an agreement with the Peruvian

Fauna. There is thus a very abrupt change in the faunae between

Zorritos and Paita, and Cape Blanco may properly be considered as

the point of division.

The large proportion of species that have a range throughout the

whole extent of this Fauna, induces me to consider the three subdi-

visions proposed by Dana, as of secondary importance, yet in the

present state of our knowledge there are several species peculiar to

each of these subdivisions. The number, however, has been materi-

ally reduced by the late explorations.

The Galapagos Province.—It is somewhat uncertain whether this

should not be united to the preceding, as a district or sub-province,

many of the species being characteristic Panamian forms. At the

same time some Peruvian species occur, which even caused both Dana
and Forbes to unite this Fauna with that of Peru. Possibly the

southern part of the Islands belong rather to the Peruvian and the

northern to the Panamian Fauna. The recorded localities are not

sufficiently exact to determine this question.

The large percentage of species peculiar to this region and belong-

ing in most cases to Pacific rather than American types has induced

me to consider it a distinct fauna, with an intermixture of Peruvian

and, especially, Panamian forms.

The Peruvian Province.—The region from Cape Blanco south-

ward to northern Chili is inhabited by a very distinct and character-

istic Fauna. One species only [JEchinocidaris stellata) has been found

in this Province, and that only in the extreme northern portion, which

occurs also at Panama. The northern limit is well marked, but the

southern is not yet accurately known. It appears to extend as far,

at least, as Coquimbo, while even at Valparaiso many of the charac-

teristic species occur. Dana considered Copiapo to be near its south-'

ern limit.

The Chilian Province.—The middle coast of Chili, from near

Coquimbo to Valdiva, appears to be inhabited by a peculiar Fauna,

although at the same time several of the Peruvian species are mingled

with those characteristic of this region. By Forbes the Peruvian

Fauna was joined directly to the Araucanian.



Verrill, Notes on Radiata. 339

The Araucaxiax Province —This appcjirs to extend from near

Valdiva to the south-western coast of Patagonia, but its southern

portion is very little known. Dana places its southern boundary at

lat. 50°, which would make its length about 900 miles.

The FiEGiAX Province.—This includes southern Patagonia and

the adjacent Islands. Several peculiar and interesting Echinodcrms

have been described from this Fauna, some of which, as Asterias

antarctica and " Cuvieria imtKrctk-a,''^ recall the forms of the Arctic

regions, while there are other genera, as IVlpyliis, that are quite

peculiar.

Co7npar/son of the Tropical JEchinoderm Faunce of the East and

West Coasts of America.

The question of identity between certain species found upon the

Atlantic and Pacific coasts of Centi-al Amei'ica is of great interest

both to the Zoologist and Geologist, and has received much attention

from various writers. That the two Faun:i3 are remarkably similar

in many respects, and have large numbers of closely allied, repre-

sentative or analogous species, is admitted by all who have written

upon the subject. Sevei'al authors also admit a certain number of

species which are identical or undistinguishable. Thus of Mollusca,

Dr. P. P. Carj^enter* admits 35 species as identical between the two

coasts; 34 additional ones that may prove to be identical ; 41 that

are " really separated, but by slight differences ;" 26 that are " analo-

gous but quite distinct species." In addition to these he admits 15

species as probably common to the west coast of America and the

west and south coasts of Africa. Prof C. B. Adamsf did not admit

any species as common to Panama and the West Indies, except

(Jrepldula ungidformls.

Prof Dana, Dr. Stimpson,J and others admit several species ot

Crustacea as common to the two coasts. In the collections of Mr.

* Report of the British Association for the advancement of Science, 1856.

f Annals of the Lyceum of Natural History of New York, v, 1852.

\ Notes on North American Crustacea. Annals Lyceum Nai. Hist, of N. Y., 1858

and 1850. In these papers the following species are indicated from both coasts

:

Petrolisthes armatus Stimp. Gronius ruber Stimp.

Ozitis perlatus Stimp. N'autilograpsus minutiis M. Edw.

Eriphia gonagra M. Edw. Acanthopus planissimus Dana.

Cillinectes diacanthus Stimp. Domecia hispida Souly.

Mr. Albert Ordway has satisfactorily separated the western species of Callinectes

from those of the West Indies, (Boston .lournal Nat. History, vol. vii, 1863). Concern-

ing some of the other species Dr. Stimpson, himself, expresses doubt, owing to the

want of sufficient specimens for ascertainiug the constancy of slight differences.
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Bradley there is a species of EripJda* from Panama that appears to

be undistinguishable from specimens collected at Aspinwall, but many

allied species, which are clearly distinct, occur on the opposite coasts.

Of Fishes, Prof Theodore Gillf and Mr. F. W. Putnam both admit

one species, at least, that appears to be common to both coasts, or in

which no characters have has yet been found by which to separate

them. The Fishes as a rule are nearly allied and many analogous or

representative species occur.;];

The Polyps, as we have shown in a former paper,§ are entirely dis-

tinct, many of the genera and families being peculiar to each coast.

The Panamian Fauna includes Pavonia, Pocillipora, Ulangia, Coen-

opsammia, genera which are peculiar to the Pacific and Indian

Oceans, while a few of the peculiarly American or Atlantic genera

are represented by analogous species, as Renilla, Phyllangia, etc.,

but most of the characteristic West Indian genera and families are

entirely absent. Several peculiar genera also occur, as Stylatula and

Stephanaria.\ The genera J/iw/cea, Gorgonia {Rhipidogorgia)*^ As-

trangia, are represented by more species in the Panamian Fauna than

elsewhere, but have analogous species in the Caribbean Fauna.

In the following list all the known Echinoderms of the Atlantic

and Pacific Tropical American coasts are placed side by side, in order

to show the similarity of the two faunae, as well as their remarkable

distinctness. When special localities are not given for a Caribbean

species, it is to be regarded as inliabiting the West Indian Islands,

most frequently the Antilles. A mark of exclamation (!) has been

added after the names of those species that I have personally studied,

as well as after localities from which I have had specimens for exami-

nation. For the Panamian species I have in most cases omitted spe-

cial localities, because they have been given in the preceding lists,

but have added remarks upon their stations, etc., derived from the notes

of Mr. Bradley. (Localities introduced in the Reprint are in italics.)

# This proves to be distinct. It is the Eriphia squamata St. E. gonagra has not

beea confirmed from Panama,— Eeprlnt.

f Proceeilings Philadelphia Academy Nat. Sciences, vol. xiv, p. 249, 1862. (Brachy-

rhintis ereplus Gill).

:j:
Dr. Gignther regards 78 out of 303 species of Central American fishes as identical

on the opposite coasts. Of these 173 are truly marine species with 57 identical,

—

flepi-int.

§ Proceedings Boston Soc. Nat. History, x, p. 323, 1866.

11
This name is proposed instead of Siephanocora, which was previously used by

Ehrenberg in 1834 for a genus of Oculinidce.

^ We have since ascertained that these species are generically distinct from the West

Igdian '' RMpidogorgiaJlab§llum" and belong to Leptogorgia and Eugorgia,—Reprint.
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CARIBBEAN FAUNA. PANAMIAN FAUNA.
Crinoidea.*

None known.Pentacrimis asterias (Linn, sp.)

P. Mullcri (irsted (P. caput-medusse

MiiU.).

(?) P. decora Thomson.

Antedon Duhenii l^olsche.Rio Janeiro.

A. Braziliensis Ltk. Rio Janeiro.

!

(?) A. Milbertii Miill. North America.

Opliitiroidea.f

Family, Astrophytid^

Other described species probably occur in

the West Indies, but the lack of authen-

tic locahties prevents their admission

here.

Astrophi/ton muricatnm Ltk.

!

Charleston, Bahamas, Florida! St. Croix.

A. ccecllia Ltk. St. Croix, on Thesea !

A. Krebsii Ltk. St. John (Ltk.)

Asfrn2)h>/fon Panfimevse Verrill !

Panama! Zorritos, Peru, at 4 fithoms

depth, clingliug to Muricea! La Paz!

Family, Astrochemid^.

Asteroporpa annulata Ors. and Ltk.

A. affinis Ltk.

A. dasydadla Dij. and H.

Astrochema ollrjactes Ltk.

St. Johns, 20 fathoms.

A. affi,nls Duj. and IL

Family, Opiiiomyxid^.

Ophiomyxa flacrida Ltk. ! I Ophiomyxa sp.

Florida to St. Thomas.

Family, OpHiocoMiD.E.f

Ophiocomn echinata Ag. ! Florida!

Aspinwall ! St. Thomas and Cumana.

0. Riisei Ltk.! Florida! Aspinwall !

St. Thomas and Cumana.

0. pinnila Ltk. I Bahamas ! Florida !

Aspinwall I and St. Thomas.

Ophinjjsila Riisei Ltk.

!

Ophiactis Krebsii Ltk. !

Bahamas ! Florida, Charleston,St.Thomas.

0. Mailer i Ltk. !

Florida to St. Thomas.

Ampkiura Riisei Ltk.

A. Slimpsonii Ltk.

A. tenera Ltk. Cliarleston, St. Thomas

Opliiocoma cethiopH Ltk. !

Low-water to quarter tide, under stones

and in crevices.

0. Alexandri Lym. !

Low-water, in crevices of the reef at

Panama.

Ophiactis Orstedli Ltk.

0. arenosa Llk.

0. virescens (Jrs. and Ltk. !

0. simplex Ltk.

!

Aniphiura geniinata Ltk.

!

A. violacea Ltk.

!

A. Orstedli Ltk.

* Antedon Hagenii Pourt., A. meridionalis (Ag. sp.) Verrill, A. armata Pourt., A.

cubensis P.. A. rubiginosa P., A. hervipinna P., and RMzocrinus lofotensis Sars are

additional species from the deep sea explorations of Pourtales,—Reprint.

f Amphipholis albida Ljung, and A. subtilis Lj., Rio Janerio ; A. Januarii Lj., Brazil

;

Ophionephthys Umicola Ltk. and Ophionema intricata Ltk.. St. Thomas ; Ophiacantha

Pentacrinus Ltk., Antilles, have since been described. See also Mr. Lyman's desciip-

tions of 7 new genera and 21 new species from the deep sea collections of Pourtales

off Florida, in Bulletm Mus. Comp. Zool., p. 316, 1869,—Reprint.
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CARIBBEAN FAUNA.

A. limhata Ltk. Rio Janeiro.

A. gracillima Stimp.

!

Ophio2Jhra[/mus septus (Ltk. sp.)Lym

0. Wurdemanni Lyra.

Charlotte's Harbor, Florida.

Ophiocnida scabriuscula Lyin.

HemiphoUs cordifera Lym. Carolina !

Ophiohlenna AnWlensis Ltk.

Ophiostipna isocanthum Ltk.

Florida, St. Thomas, St. John.

Ophioiiereis reticulata Ltk. ! Bermuda!
Florida ! Bahamas ! St. Thomas, Cumana.

(?) 0. porrecta Lym.f
Florida (?) (Lym.)

Ophiothrix violacca M. and Tr.J

!

Florida, AspinwalU West Indies 1 and

Brazil I

0. Orstedii Ltk.

!

Bahamas! Florida, St. Thomas, Cumana.

0. Suensonii Ltk.

!

St. Thomas! Carthagena, N. G.

0. lineata Lym.

!

Aspin-wall I Florida (Lym).

PANAMIAN FAUNA.

A. microdiscus Ltk,

A. Puntarence Ltk.*

Ophiophragmus marginatus Lym.

Ophiocnida hispida Lym. !

HemiphoUs gracilis Verrill !

Ophio7iereis annulata Lym.!

0. Xantusii Lym,

Ophiothrix spiculata LeC.

!

0. dumosa Lym.

Ophiothela mirabiUs Verrill !

Panama to La Paz

!

Family, Ophiolepid^e.

Ophiolepis variegata Ltk.Ophiolepis elegans Ltk.

Florida, Charleston, S. C. (Lym).

0. jiaitcispina M. and Tr. !

Florida to St. Thomas.

Ophioceramis Januarii Lym.
Rio Janeiro.

Ophiozona impressa Lym.
Florida to St. Thomas.

Family, Ophiurid^.

Ophiura cinerea Lyman ! Ophiura teres Lym.

!

Florida ! Aspinwall ! St. Thomas.

0. appvssa Say! Florida! Aspinwall!

St. Thomas and Cumana.

0. rubicunda Lym.

!

Aspmwall I Florida ! to St. Thomas.

0. squamosissima (Ltk. sp.) Lym.

0. elapa (Ltk.) Lym. Bahamas !

0. hrevicauda Lyman !

Florida ! Aspinwall 1 St. Thomas.

0. guttata (Ltk. sp.) Lyman,

0. brevispina Say

!

Florida and Bahamas to St. Thomas.

0. Januarii Lym. Rio Janeiro !

Ophiozona Pacijica Lym,

!

0. Panamensis Lym.

!

0. sp. nov.

!

0, variegata Lym. !

0. Daniana Verrill !

* Amphipholis ^meaLjung., Guayaquil, is an additional species,—Reprmt.

+ This species proves to be from the Hawaiian Islands,—Reprint.

X Dr. Liitken has separated the West Indian from the Brazilian form under the

name of 0. Caribaa,—Reprint.



Verrill, Hotes on Radiata. 343

CARIBBEAN FAUNA. PANAMIAN FAUNA.

Ast<'rioid«ii.*

Family, Astropectexid^.

Lithlia cloth rata (Say !*p.) Ltk.

!

S. Caroliaa ! Florida ! St. Thomas (Ltk.).

X. u/fernata (Sav sp.) Ltk.

Florida (Say), St! Tlioiiias (Ltk.).

X. Macrrfrai'ii Stp. Brazil

!

Jamaica (Browne), Cotinquiba.

Aatroiwctcnarticuhitns (S;iy.'^p.) Ltk.

I

E. Florida and Geornia (Say).

{?) A. ciliafus (jrube.

Porto Cabello (Grube .

A. variabilis Ltk. !

Florida ! St. Thomas (Ltk.).

A. AntiUensis Ltk. ! St. Thomas.

(?) A. Valeuciennesii M. and Tr.

Vera Cruz.

(?) .4. Braziliensis M. and Tr. Brazil.

(?) A. dahius Gray.

Luida fcsscllata Ltk.!

L. Bcllouce Ltk.

!

(?)i/. [Petalaster) Coh(mbice(Gray sp.).

Astropecten reyalis (iray !

A.fra(jiUs Veriill !

A. Orstedii Ltk. !

(.'') ^l, arinatus Gray.

(?) A. erinaceus Gray.

Family, Goniasterid^.

Oreaster gic/as (Linn.) Ltk., :=:0. re-

ticulatus M. and Tr.

Florida! Hayti ! St. Thomas (Ltk.), Cu-

racas, Barbados, Abrolhos, Brazil!

(?) 0. acitleatus M. and Tr.

Probably the same as the preceding.

A. stellifer Mob. [A. Braziliensis Ltk.)

Rio Janeiro.

AKtcriscuti folium Ltk. !

AspinwaU! St. Thomas (Ltk.).

Oreaster occidentalis Verrill

!

Panama to La Paz !

(?) 0. Cumingii Gray sp.

Nidorellid armata Gray !

(J)
Goniodiscus stella. Verrill

!

Perhaps young of the preceding.f

Paulia Jtorrida Gray.

Gymnasteria inermis Gray.

G. s2ji)ios(i Gray. La Paz !

Patiria ohtusa Gray !

Asteriscus modestus Verrill

!

Under stones at low-water mark.

Echlnaster spinosus M. and Tr.

Florida 1 Hayti! St. Thomas (Ltk.).

E. Braziliensis M. and Tr.

Puerto Cabello, Jamaica, Rio Janeiro.

E. serpentarius M. ancITr. Vera Cruz

Family, Echixasteridje.J

(?) Acanthaster Ellisii (Gray) LaPazf
Echlnaster aculeatus (Gray.)

Mithrodla Bradleyi Verrill ! La Paz !

Ferdina Cumingii Gray.

* Mr. Pourtales has dredged Pleraster militaris off Florida in 120 to 125 fathoms,

—

Reprint.

f This proves to be the case, (see page 372),—Reprint.

\ Echinaster cra^sispina V., Abrolhos Reefs and E. spinulosus Y., West Florida, are

additional species,—Reprint.

Tkans. Connecticut Acad., Vol. I. 44 June, ] 867.
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CARIBBEAN FAUNA. PANAMIAN FAUNA.

Family, Ophidiasterid^.

(?)LincJ:iu Guildlngii Gray.

L. ornithopus Ltk.

St. Thomas, etc. (Ltk.), Vera Cruz (M.
and Tr.). Probably identical with the last.

Ophidiaster flaccidus Ltk.

St. Thomas (Ltk.).

Linckla Columhice Gray.
L. tinifasciaUs Gray !

Cistina Columhice Gray.

Dactylosaster gracilis Gray.

Ophidiaster pgramidatus Gray !

Asterias Mexicana (Ltk. sp

(?) A. tenuispina Lara.*

Bermuda

!

Family, Asteeid^

Verrill Asferias sertulifera Xantus.

Heliaster microbrachia Xantus !

H. Kubiniji Xantus!

H. Cuminyii Gray

!

EchiBiosdea.f

Family, Cidaeid^.

Cidnris an7iulata Gray \ ICidaris Thouarsii Val.

!

Florida! Aspinwalll Rio Janeiro (Ltk.vl Cape St. Lucas, Panama! Galapagos 1

Diadema Antillarnm Mich.

!

Florida! Aspinwall! Hayti! Bahamas
Antilles and Surinam (Ltk.).

Family, Diademid^.

Diadema Mexicana A. Ag. !

EcJiinodiadema coronata Verrill !

Astropyga venusta Verrill ! La Paz /

Family, Aebacid^.

Echinocidaris punctulata Desml
S. Carolina to W. Indies.

(?) E. Bufresnii Desinl.J
Cumana (Ag. and Des.).

(?) Arbacia piistulosa (Lam. sp.).

Brazil (Ag. and Des.).

Echinocidaris stellata Ag.

!

Guayamas to Paita ! Galapagos Islands.

Family, Echinid^.

Lytechinus variegatus A. A^. !

Yucatan to Bahia (Ltk.), Hayti ! Florida !

L. Atlauticus A. Acr. (? Z. excavatus

Bl sp.) Bermuda!

(?) Psammechinus aciculatus Hupe.
Brazil.

Lytechinus roseus Verrill !

Acapulco to Panama

!

Psammechinus pictus Verrill

!

* Since described under the name, Asterias Atlantica Verrill, from Brazil, Cuba, and

Bermuda,—Reprint.

f Mr. A. Agassiz records 19 additional species, including 9 new genera and 14 new
species, from the deep-sea collections of Pourtales, in Bulletin M. C. Z., No. 9,—Reprint.

X The Essex Institute, Salem, Mass., has two specimens, beautifully variegated with

green, and agreeing entirely with the description of this species. One is labelled as

coming from the ""West Coast of Africa," the other from the "Sandwich Islands."

The former locality is most likely to prove to be the true one.
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CARIBBEAN FAUNA. PANAMIAN FAUNA.

Family, Echinometkidjc.

{E. lu- Echinnmetra Van Erunti A. Acf.

!

Acapulco, Cape St. Lucas, and La Paz !

EcJiinomctrn MichcJi))i Dc?

cunfiir, pars, autli.) !

Florida! AspinwaU I Ilayti I Brazil

!

E. viridis A. As^. (E. M'ic/ic/ini T.tk.) ! E. rupirola A. A^. !

Florida ! AspinwaU 1 Antilles (Ltk.),

E. plana A. Aij. Ilayti.

(?) Anthocidaris Mexicana^A.^. sp.)*

Vera Cruz (Ag. and Des

)

Acajutla to Zorritos.

Toxopneustes sp. (Toxoddaris Mexi-

cana A. Aij.), Acapulco.

Family, Hipponoid^.

Tripncusfes ventricnsus Ag. !

Florida! Yucatan to Surinam (Ltk.).

iTHpneifstes depressus A. Ag.

I
Guayamas, La Paz!

FajIILY, CLYPEASTERID^E.f

Cb/peaster rosnceiia Laink.
. Florida to Antilles (Ltk.).

Stolnniclypeus prostratus A. Ag.

!

Chjpeaster speciosus Verrill

!

La Paz !

Stoloniclypeus rotundus A. Ag.

!

Family, Scutellid^e.J

MeJlila hexapora Ag. !

Florida 1 Mexico, Barbados, Surinam (Ltk.)

M. pcvtapora Ltk. !

W. Indies, Cumana, Brazil.

(?) M. festudinea Klein !

N. Carolina! Florida! Texas!

Ellcope emargivata Ag.

!

Florida ! to Rio .Janeiro.

(?) E. qnhiqneloba (Escli. sp.) Grube !

Florida ! to Brazil.

E. Mlchelini Ag. ! Florida !

Moulinia, cassidnlina Ag. Martinique.

Family, Cassidulid.e

Echinoneus semilunaris Larak.!

Cuba to Trinidad (Ltk.).

CasHidulus Carlho'arum Lamk.
Jamaica, etc., St. Thomas (Ltk.).

Mellita Pacifica Verrill !

M. longifssa Mich.
Panama (A. Ag.), La Paz!

Echinoglycus Stokesii Gray !

Encope occidentalis Verrill

!

E. grandis Ag.

!

Gulf of California, La Paz !

E. Californica Verrill !

La Paz !

Pygorhynchus Pacificus Ag.

Family, Spatangid^e.

Brissus obesus Verrill !Brissus cohimbaris Ag. and Des. !

Florida ! Antilles (Ltk.JT

Meoma vcntrico.sa Ltk.

Honduras, Antilles (Ltk.).

Plagioi'otus pcctoralis Ag. and Des.! Mctalia nobllis Verrill !

Mexico, Antilles, Bahia, Turks Island I

Meoma nigra Verrill !

* Mr. A. Agassiz considers this his Echinometra plana,—Reprint.

f Clypeaster speciosus V., from La Paz, is an additional species,—Repriut.

f Encope Californica V., from La Paz, is here added,—Reprint.
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CARIBBEAN FAUNA.
Aqassizia excentrica A. k^. Florida.*
Mcera atropos Mich.

N. Carolina 1 Texas! Antilles (Ltk.).

PANAMIAN FAUNA.
Aqassizia ovulmn Ltk.

!

Moera clotho Mich. (A. Ag.),

Lovenia sp. Gulf of California.

Holotliurioidea.f

Family, Synaptid^.

Synapta lappa Mtill.

Leptosynaptu hydriformis nob.J (LeS.)
Guadaloupe.

L. Pourtalesii Seleiika (S. viridis

Poiirt , non LeS.).

Biscayne Bay, Florida. Perhaps the same
as the last.

Heterosynapta viridis nob.§ (LeS. sp.)

Synaptula vivipara Orst.

Chirodota pygmmum MiilL

C. rotiferum (Point, sp.) Stinip.

Biscayne Bay, Florida, (Pourt.)

Family, Cucumauid.^i:.

PhyUophorus (?) lepadifera V. [Hoi- Stolus ovulu?n Selenka. Acapulco
fithiiria, lepadifera LeS.).
St. Bartholomew.

JJrodenias sp. nov. Bahamas !

Stolus gibber Sel. Panama.

Pentacta Pananiensis Verrill

Lissothuri'i ornahi, Verrill !

Family, Holothukid^.

Holothuria botellas Sc^l

Tortugas, Florida, etc.

H princeps Sel. Florida, Egmont Key !

H. maculata LeS. St. Bartholomew.
H. unicolor Sel. Barbadoes.

H. glaberrima Sel.
" Hayti, Bahama Is., Panama."

H. grisea Sel. Hayti.

H. Floridiana Pourt.
"Florida, Zanzibar, Sandwich Is., Java,"
&c., (Sel.).

Holothuria bntellus Sel.
" Panama, Sandwich Is., Zanzibar, Florida."

//. languens Sel. l-'aiiaina.

H. siibditiva Sel. Panama (Florida ?)

H. Inhrica Sel. Acapulco.

H. glabberrivia Sel.

Panama, Hayti, etc.

* This species, from the dredgings of Pourtales, and Mmra clotho are introduced on

the authority of Mr. A. Agassiz,—Reprint.

\ Mr. Pourtales reports Cuvieria (? Lepidopsolus) operculata (Pourt.), Thyonidium

conchilegum P., T. gemmatum P., Echinocucumis typica Sars, Cucumaria frondosa

Gunner, and Molpadia horealis Sars from his deep-sea collections,—Reprint.

X See note page 325 for the genus Leptosynapta.

§ The name Heterosynupta is here proposed for a new genus having H. viridis LeS.

sp. as its type. It is remarkably in having four simple and eight pmnate tentacles.

Its skin contains small calcareous hooks, as in Leptosynapta. It has the habit of cling-

ing to algse, etc., instead of burrowing like most others of this family.
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CARIBBEAN FAUNA. PANAMIAN FAUNA.

Stichopus Kefersteinii Sel.

Acapulco.
Stichopus ricfidns Sel.

Florida, Zanzibar, etc.

S. b'u/iouolitx St'l.

" Florida (Acapulco ?)"

Acf/»oj>i/</(t (Mn/lcrin) parvula (Sel.sp.)

Florida.

A. {M) AffassizH (Sel. sp.)

Florida, Tortu,u:as, Hayti.

A. {Af.) ohsnira (LeS. pp.)

St. Bartholomew. This and the next two
species may prove identical with some of

the preceding.

Bohadschia agrilutindta (LeS. sp.)

St. Bartholomew.

£. fnsrldfit (fjeS. sp.)

St. Bartholomew.

Sporadipus f/i</as (Jrst.

!

Perhaps identical with one of the preced

ing species.

These lists contain 125 species from the Caribbean, including a few

that are marked as doubtful, and 82 from the Panamian Fauna. Of

these none have ever been indicated as common to the two coasts, ex-

cept two species of Holothurians which Selenka records from both

coasts, and another {Stichopus badionotus Sel.) from Florida and,

doubtfully, from Acapulco. The Holothurians being very difficult to

identify with alcoholic specimens, it is not improbable that these few

apparent exceptions to the rule among the Echinoderms will prove

to be errors in determining the species. In the other orders the spe-

cies are often very closely allied in structure and appearance, yet the

differences are in all cases sufficiently apparent. Thei'e are, however,

so many analogous or representative species in the two faunae, and so

general an agreement in the genera and families represented, that the

general features of the faunas have a remarkable similarity, while they

stand in strong contrast with the tropical fauna of the Pacific and

Indian Oceans.

In this respect the Echinoderms agree with the observations, previ-

ously made upon the Crustacea and Mollusca, and confirm the state-

ment that both coasts of America belong to one grand Zoological

Realm, in distinction from all other regions, and that America has

therefore a remarkable insular character, and may be regarded zoo-

logically as a great " Island in the Atlantic Ocean," the deep oceanic

basin west of the Galapagos limiting the western extension of the

American or Atlantic forms.

Among the types peculiar to the American Realm the genus Ophi-

ura is one of the most remarkable instances, since it abounds on both
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sides of America, being represented by numerous species. But with

the exception of one Mediterranean species, the genus is unknown

elsewhere, no representatives of it having been discovered in the

Indian or Pacific Oceans, where it appears to be replaced by Ophi-

opeza, Ophiarachna, etc., which have a similar appearance, but with

only ten ovarial openings, instead of twenty. Among other genera,

occurring on both coasts of America, but unknown in the great Indo-

Pacific 'Fauna, are the following : Ophiozona, OphiosHgma, Hemi-

pholis, OpMophragmus^ Ophiomyxa, Lytechinus, Eiicoj^e, etc. The

following, although represented in other regions, appear to have their

greatest development upon the American coasts : Ophiactis, Amphi-

ura, Echinaster, Luidia, Echinocldaris, Arhacia, Mellita.

Several genera, which occur in the West Indies and appear to be

peculiar to the Atlantic, or have there their greatest development,

have not yet been found in the Panamian Province. Such are, Pen-

tacrinus, Ophioblenna, Asteroporpa, Asterochema, Clypeaster (also

Pacific), Cassididus^ Plagionotus, 3Ioera*

A few genera are found in the Panamian Fauna, which occur also

in the Indo-Pacific, but have not been met with in the Caribbean

Fauna. Among these are the following : Ophiothela^ MitJirodia,

Accmthaster, Astropyga, 3Ietalia, Lovenia. The following genera

seem at present peculiar to the Pacific coasts of America : NidorelUa^

Gymnasteria., ITeliaster, Echinodiadema, Echinoglycus (restricted),

Pygorhynchus (also fossil in Europe), Agassizia; and in the temper-

ate regions, Pycnopodia, Loxechinus, Dendraster.]

There are, also, numerous species in each Fauna belonging to cos-

mopolitan genera, or to genera found in all tropical seas, but none of

these species, excepting the doubtful Holothurians, are common to both

coasts, or to the Panamian and Indo-Pacific Faunoe, or to the latter

and the Caribbean. Among cosmopolitan genera, represented on

each coast, are : Ophiolepis, Ophiocoma, Amphiura, Ophiactis,

Ophionereis, Ophiothrix, Astrophyton., Astropecten, Luidia, Aster-

iscus, Oreaster, Ophidiaster, LincMa, Cldaris, Diadema, Psamme-

chinus^ Echinometra, Toxopneustes, Stoloniclypeus, Prlssus, Meoma.

From the preceding analysis of the genera, it is evident that while

the Panamian Fauna has several truly Indo-Pacific types, and some

that are peculiar, it is nevertheless most closely related to the Carib-

* Clypeaster speciosus V., and Mcerachtho Mich., are now known from the west coast;

Cassidulus is now regarded by A. Agassiz as the same genus with Pygorhynchus Facift-

ciis, and he refers Metalia nobilis to Flagionotus,—Reprint.

\ Astriclypeus (Japan), Pygorhynchus and Agassizia (W. Indies) must now be

omitted,—Reprint.
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bean Fauna, by a large number of peculiar American genera, hav-

ing allied species in each, and by many analogous species in cosmo-

politan genera. This close relation between the two faume may,

also, be well shown by the large number of Indo-Pacific genera that

are equally absent from both, although widely diffused through the

Pacific and Indian Oceans, of which the following are examples.

Ophiopeza, Ophiarachna^ Ophiomastlx, Ophlarthrmn, Ophioplocits,

Trichaster^ Culcita, Anthenia, Archaster, JVardoa {Scytaster), Goni-

ocidaris, Fhyllaccmthus, Echinothrix^ Sahnacis, Temnopleurus^ He-

liocidaris (restricted), Heterocentrotus, Ac7'ocladia, Hlpponoe, Laga-

num^ Mumphia^ Lobophora^ Echinolatnpas* Maretia^ Desoria.

The apparent absence of Comatulidm and other Crinoidea is, at

present, a remarkable feature of the Panamian Fauna. It is quite

probable, however, that species of this group will be discovered

hereafter, since they occur in considerable numbers, both in the Indo-

Paciiic and Caribbean FauujB, as well as in the temperate and arctic

portions of the Atlantic.

Future discoveries are likely to modify to some extent the details

in the distribution of the genera here given, but it is not probable

that the general arrangement of the generic types will be essentially

changed, or that the conclusions arrived at can be much modified,

for species that may hereafter be discovered are quite as likely to

belong to West Indian or cosmopolitan genera, as to those peculiar

to the Pacific and Indian Oceans.

In the above discussion the Holothurians have been omitted be-

cause quite a number of the species known to me from each fauna are

still undescribed, and because there are good reasons for supposing

that there are many Panamian forms that have not yet been collected,

such as Synapta, Ghirodota, and other species that burrow, or seek

hiding places. Nor have the Holothurians of other tropical regions

been so thoroughly collected as to make detailed comparisons possible.

To the geologist one of the most interesting questions connected

with the study of the Atlantic and Pacific faunae of tropical America,

is the possibility of a direct connection of the two Oceans, across the

Isthmus, during late geological periods. Such a connection has been

suggested by some Geologists, upon theoretical grounds, to account

for the coldness of the climate in North America and Europe, during

the glacial period. The only direct,' geological evidence of such a
connection, that has been adduced, so far as known to me is the

* Mr. A. Agassiz has described Echinolampas caratomides dredged by Pourtales ofiF

Florida,—Reprint.
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occurence in the miocene strata of San Domingo* of several species

of shells having the closest affinity to those of the Panaraian Fauna,

and in some cases belonging to genera not now living in the Car-

ibbean Fauna.f The majority of the associated species are peculiar,

so far as known, to the formation, while nearly all of those identified

with recent forms (14 species) still inhabit the West Indies. In the

same formation 10 species of corals occur, none of which appear to be

living, but most of them belong to European and Atlantic, rather than

Pacific groups, except a species of Pocillipora, a genus not now living

in the Atlantic, but common at Panama and throughout the tropical

Pacific. In the paper referred to, it is stated that the Isthmus of

of Darien is less than 1000 feet high,J while the tertiary beds of San

Domingo have been elevated nearly twice that amount.

A similar formation, and probably of the same age, occurs near

Aspinwall in a railway cut, 1 5 feet above the sea-level,§ from which

nine species are recorded as identical with those of San Domingo,

and others are probably so. In the museum of Yale College there is

a small collection from near Aspinwall, probably from the same lo-

cality, in which are specimens of a Clypeastroid, apparently identical

with Stoloniclypeus prostratus of the West Indies, but certainly not

with *S'. rotundus of Panama. So far, therefore, as the direct geologi-

cal evidence beai-s upon this question it would indicate a passage of

Pacific forms into the Atlantic during the Tertiary period, rather than

the contrary. Yet ^Ir. Carpenter says,]] "As the level of the Atlantic

is higher than the Pacific, any such communication must have j^oured

the treasures of the Atlantic into the Pacific, and scarcely allowed an

* On some Tertiary beds in the Island of San Domingo ; from Notes by J. S. Heni-

ker, Esq., with remarks on the fossils by J. C. Moore. Quarterly Journal Geol. Soc. of

London, vi, p. 39, 1849. On some Tertiary Deposits in San Domingo bj^T. S. Heneken,

with notes on the fossil shells, by J. C. Moore, and on the fossill Corals by "W. Lonsdale,

op. cit., ix, p. 115, 1853.

( Mr. Duncan has since described the fossil corals in the same work,—Reprint.)

•j- The shells quoted as having close analogy with Panamian species are as follows

:

" Cassis, scarcely distinguishable from G. abbreviata, Acapulco. Malea, closely re-

sembling M. ringens, Coast of Peru (Panama, Yale Mus.), if it be not identical. Colum-

bella, very like 0. pavona, G-ulf of California. The genus Fhos of which several species

are known in the Bay of Panama and none in the West Indies, is here represented by

four species, all closely related to shells of the Pacific. Venus, nearest to V. gnidia,

CaUfornia (Mazatlan, etc.). Area, a large species very like A. grandis. Bay of Panama:

no large Area is now found in the Atlantic."

\ The lowest pass on the Isthmus of Panama is said to be but 287 feet,—Reprint.

§ Journal G-eol. Soc. Lond., ix, p. 132.

I
Report of the British Association, 1856, page 363.
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1

exchange in the other direction. Such is found to be the case ; no

species fairly belonging to the exclusive Pacific fauna being found in

the West Indies."

The higher level of the Atlantic Ocean is, however, denied by-

others, and in consequence of the slight tides of the Atlantic side and
their great rise and fall on the Pacific side, it is quite as probable that

in case of a communication by means of a shallow or narrow channel,

currents would fiow alternately in each direction.

It is nevertheless very apparent that an intercommunication more

or less remote between the two oceans cannot of itself account for

the relations between the two faunae, for should we assume that the

small per-cent of identical species can be accounted for in this way,
the occurrence of very large numbers of closely allied but distinct

species, and also the agreement in generic and family types, already

pointed out, still remain to be explained. This part of the subject

presents much greater difiiculties than the identity of a few species.

Two entii-ely distinct theories have been, and will doubtless long

continue to be, adopted by naturalists in explanation of these facts

and similar ones in various other regions :

1st. That the species and genera were created as we find them, and
were originally adapted to the physical conditions and peculiarities

of their respective districts. Consequently we should expect to find

similar regions inhabited, to a greater or less extent, by similar genera

and species.

2nd. That an extensive intercommunication took place at a remote

period, and that the similar and allied species found upon the opposite

coasts have originated by gradual differentiation from common ances-

tors, after the separation of the two oceans.

No. 4.

—

Notice of the Corals aiid Echinoderms collected hy Prof. C. F.

Hartt, at the Ahrolhos Reefs^ Province of Bahia^ Brazil^ 1867.

Published, February, 1868.

The collections of Radiata made by Mr. Hartt during the summer
of 1867, while examining the coral-reefs which he had previously

discovered upon the coast of Brazil,* having been submitted to me for

examination, were found to contain so many species yet undescribed

* Mr. Hartt was a member of the party that accompanied Prof. Agassiz, in his cele-

brated Expedition to Brazil and,* while making a special exploration of the coast, at that

time first discovered some of the reefs n6ar Santa Cruz and Porto Seguro.

Trans. Connecticut Acad., Vol. I. 45 February, 1868.
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or not previously known to occur upon that coast, that it is believed

to be of interest to publish a complete list of all the species observed.

Mr. Hartt has also greatly increased the value of the catalogue

by adding notes upon the distribution and stations of the species.

It appears somewhat remarkable that while the Echinoderms, with

few exceptions, are common West Indian or Florida species, the corals

are nearly all, so far as known, peculiar to the coast of Brazil. This

is, however, in accordance with similar facts observed in the Pacific

and Indian Oceans, where the greater part of the tropical Echinoderms

have a vast range, in some cases even from the Hawaiian Islands to

the Coast of Africa, while the corals are much more local, all the

principal groups of Islands having many peculiar forms.

This is, perhaps, chiefly due to the much longer time during which

the young of most Echinoderms remain in the free, swimming con-

dition, liable to be carried great distances by currents.

A suite of the dupliisates, including all the species enumerated,

with the exception of two, has been presented to the Museum of

Yale College by Mr. Hartt. The first set he has retained in his own
collection.

Class, POLYPI.

Order, MADREPORARIA.

Agaricia agaricites ? Edw. and Haime, CoralUaries, vol. 3, p. 81.

Two young specimens that may belong to this species occurred

adhering to Mussa Harttii from the Abrolhos Reefs. They are,

however, too young to be satisfactorily determined.

This species never grows to be more than two or three inches in diameter. It is

very frequently found attached to Mussa in shallow water. Occasionally it occurs in

the holes in the reefs and is almost laid dry at low water.—c. f. h.

Siderastraea stellata Verriii, sp. nov.

Corallum forming rounded or hemispherical masses, often flattened

above, cells polygonal, rather large (about "15 inch), deep, the central

part rapidly descending. Septa in four cycles, those of the first two

cycles considerably broadest, all of them evenly crenulated, rather

thin, thickness less than that of the intervening spaces, slightly pro-

jecting, the inner edge evenly rounded. Columella inconspicuous,

represented only by one or two tubercles. Wall between the cells

thin, represented by a single line. Trabicular processes between the

septa very plainly visible from above.

Diflers from S. radians in having larger cells, which appear more

open ; thinner septa, and consequently wider intervening spaces ; and
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four complete cycles of septa. Most of the specimens are about six

inches in diameter. Color dark ash-gray when unbleached.

Abrolhos Reefs,—C. F. Hartt.

This is one of tlie commonest species of Brazilian corals, and may be collected abun-

dantl}'- from the reefs and rocky shores everywhere northward of Cape Frio. It flour-

ishes in the pools of rocks and reefs left by the tide, in company with Favia gravida V.,

and seems to bo a very hardy species, enduring not only great changes of temperature,

but also great variation in the degree of saltness of the water. It frequently lives in

large ponds on the top of the stone reefs, which are only filled at high tide, and are

exposed to be much heated by the sun and much freshened by heavy rains. I have

found it also in little ponds above the sea level, to which the waves had access only at

high tide. It sometimes grows on the level surface of the reefs, and I have seen it

exposed to a hot sun for an hour or more, at very low tides. This species occasionally

forms elongated masses, 8—12 inches in length. When alive it varies much in color,

usually being of a very pale pinkish tint, almost white, but sometimes blotched with

deepened spots of the same color. On the border of the reef, I have collected it at a

depth of 3—4 feet, at low tide.—c. f. h.

Var. conferta.

Some of the specimens show a curious deformity of the cells, aiis-

ing from crowding, especially in the central portions. These have

the septa and walls between the cells more elevated and convex, and

in many places broken through, so as to unite adjacent cells. The
cells, consequently, are in-egular and appear deeper. But near the

basal margins of such specimens, cells of the normal form may
usually be found.

Pectinia Braziliensis Edw. and Haime, CoraUiaires, ii, p. 209.

One small specimen of this elegant species was obtained at the

Abrolhos Reefs by Mr. Hartt. It is distinguished by its turbinate

form and by having the exterior obsoletely costate and covered with

short conical spines. The cells are deep and narrow, the rido-es

slightly sulcate at top, sometimes with separated walls. Septa rather

numerous, slightly projecting, the upper part regularly arched, per-

pendicular within. Coral 1*5 inches high ;
1-25 wide; 2 inches long.

This species appears to be quite rare in the vicinity of the Abrolhos. The above

specimen was found growing on the border of the Recife do Lixo, in about two feet of

water at low-tide. It also occurs at Victoria, in the Province of Espirito Santo, to the

southward, where it is thrown up on the beach by the waves, but I could not find it

alive.—c. F. h.

Favia leptophylla Verriii, sp. nov.

Corallum rather cellular, forming large hemispherical masses,

evenly rounded above, with a thin, imperfect, concentrically wrinkled
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epitheca beneath. Cells subcircular, or deformed, open and deep, of

medium size (about '25 inch), smaller at the central part of the upper

surface, where they are crowded, with prominent, thin walls, which

are mostly separated about '08 inch, and united by a coarsely vesicu-

lar exotheca. Septa in three cycles (24 to 30), distant, very thin,

exsert, the summits angular or somewhat rounded, the costae or por-

tion outside the walls, very thin, elevated, deeply and unevenly

toothed, abruptly descending, so as to leave deep interstices between

the cells, except where they are crowded, when the costae of adjacent

cells unite, but the wall remains distinct. The septa, at summit and

within the cells, bear few distant slender teeth, descend perpendicu-

larly within, and have at the base a broad, thin, but not prominent

paliform lobe. Columella but little developed, of a loose, open tex-

ture. In a vertical section the walls are thin and continuous ; the

exotheca is composed of large rectangular, mostly simple vesicles,

which are horizontal and broader than high. The endotheca consists

of irregular, smaller, thinner-walled vesicles, which are often com-

pound and incline strongly downward toward the columella, which is

continuous, and coarsely spongiform in texture.

Diameter of the only specimen obtained 5 inches ; cells "20 to "SO.

Abrolhos Reefs, Brazil,—C. F, Hartt.

This is very distinct from all other American species. The very

open, deep, rounded cells ; few, thin, projecting septa ; and thin, dis-

tinct walls are very peculiar.

Favia gravida Verriii, sp. nov.

Corallum solid and heavy, encriisting or hemispherical, with strong

epitheca beneath, evenly rounded above, with unequal, rounded^ oval,

and often deformed, deep cells, which are somewhat prominent above

the general surface, separated at unequal distances, leaving concave

interstices between them, which are strongly costate. Costae thick-

ened, alternately larger and smaller, irregularly and roughly spinose-

dentate. Septa in four complete cycles (48) in the larger cells, un-

equal in width and height according to the cycles, those of the first

and second being nearly equal, the summits angular, projecting some-

what, and deeply toothed, the teeth and sides of the septa rudely

granulous. Paliform tooth well developed, rough. Colvmiella very

little developed, open. Diameter of cells from '15 to "30 of an inch

;

their prominence about "10. Diameter of the masses about three

inches, thickness half as much.

Abrolhos Reefs, Brazil,—C. F. Hartt.
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This species is allied to F. ananas and IF. fragum^ but has stouter

and more spiny costje and narrower and sharper septa than either.

From F fraguni Edw. and Haime {Favia ananas Pallas, Dana and

most authors), which is the most common West Indian form, it differs

also in having more prominent and larger cells, thicker and rougher

septa, which project more and are not rounded at the summits, and

both the septa and costae more coarsely dentate.

Common in tide-pools of the reefs and rocky shores from Cape Frio to Pemambuco,

with Siderastroea stellata, which see.—c. f. h.

Favia conferta Ven-iii, sp. nov.

Corallum compact, forming broad convex or hemispherical masses,

two to four inches in diameter, and one or two thick, covered beneath

by a strongly wrinkled epitheca. Cells crowded, deep, unequal and

irregular, mostly elongated, often sinuous and somewhat mseandrini-

form, with three or four centers, sometimes nearly circular, not pro-

jecting, the walls united to their summits, showing only a slight sulca-

tion between the adjacent cells, which are, therefore, separated only

by a narrow ridge, which at times becomes simple, as in Goniastrcea.

Septa crowded, in the circular cells in four cycles, the last usually

incomplete (36 to 48), all except those of the last cycle subequal,

narrow within, obtusely rounded or truncate at the summits, which

project somewhat and are regularly serrate, inner edge pei'pendicular.

Pali in front of the principal septa, little developed, roughly serrate.

Columella well developed, with a roughly spinose, uneven surface.

In a transverse section the walls between the cells are compact, united

into a narrow, nearly solid ridge, showing only a few very small,

scattered vesicles. Breadth of the cells "12 to '15
; length "2 to "8 of

an inch.

Abrolhos Reefs, Brazil,—C. F. Hartt.

This interesting species is, in many respects, intermediate between

Favia and Mmandrhxa^ and has relations with Goniastrma^ yet its

proper place appeai-s to be in the genus Favia. It is somewhat allied

to F. deforniata Edw. and Haime. It also resembles, in general form,

F. incerta Duch. and Mich. {?=: Goniastrcea varla Verrill), but appears

quite distinct in the form of the septa and intervening ridges, as well

as in the remarkably elongated and narrow cells.

Common in tide-pools from Cape Frio to Pemambuco.—c. f. h,

Acanthastrsea Braziliensis VerrUi, sp. nov.

Corallum large, hemispherical or subglobular, regular. Base sur-

rounded at the margin by a strong epitheca. Cells large, usually *3
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to "7 of an inch, irregular, polygonal, often an inch in length and
containing two or three centers, moderately deep ("IS inch), with a

small, depressed center. Columella rudimentary or slightly devel-

oped, of loose convoluted processes. Septa in five cycles (the last im-

perfect), rather thin, slightly thickened outwardly, the summits pro-

jecting stibequally (about '05 inch), the upper part divided into from

three to five sharp, elongated, unequal teeth ; the lower part unevenly

serrate, and presenting usually a distinct, broad, paliform lobe, which

is strongly serrate. Between the cells the wall is often double, with

vesicles between, but it is also frequently simple and nearly solid.

Color of unbleached coral deep umber. Diameter of some of the

masses upward of a foot.

This is one of the most abundant corals at the Abrolhos Reefs,

and on account of its large size and solidity, doubtless one of the

most important entering into their structure.

Rare in tide-pools at the Abrolhos, and usually only in the deeper ones on the edges

of the reef, never in stations uncovered at low tide. Very abundant on the submerged

borders of the reefs in the AbroUios region, at Porto Seguro, Sta. Cruz, Bahia, Maceio.

At the Island of Sta. Barbara and on the Recife do Lixo, it grows in large sub-spherical

masses, on the edge of the reef, from a few inches below low-tide level to a depth of

15 or more feet. Some of the corals are two feet or more in diameter. In the water

they have a pale grayish tint.—c. f. ii.

Heliastraea aperta Verriii, sp. nov.

Corallum forming large rounded masses, a foot or more in diameter,

of rather light, open texture. Cells circular, large (about "3 of an

inch), moderately deep ("1 inch), with a broad central area, the mar-

gins projecting about "08 of an inch above the general surface ; septa in

three complete cycles, narrow, thin, subequal, the summits consider-

ably projecting, angular, acute, the inner edges nearly perpendicular,

finely toothed, often with a distinct paliform tooth at the base. Col-

umella well developed, of loose open tissue. Costse elevated and

thin, rising obliquely upward to the summits of the septa, finely ser-

rate. Walls very thin, inconspicuous. In a vertical section the

columella is large, composed of loosely reticulated, convoluted and

often fenestrated, lamelliform processes, with large irregular cells

between. Tlie cells of the endotheca are mostly simple, broader than

high, inclining slightly downward, formed by very thin lamellae.

The cells of the exotheca are larger, more irregular, alternately over-

lapping, often compound, about as high as broad, formed by stouter

lamellte, which curve downward. W alls very thin, but continuous.

Septa longitudinally roughened, scarcely granulated. Color of the

unbleached coral dull umber-brown.
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Resembles in the size and prominence of the cells S. cavernosa

Edw. and Haime, but is very distinct in its more cellular texture

;

fewer septa, which are also much thinner and more acute at summit

;

thinner and more elevated costie, etc.

Found with Ac mthastrcea Braziliensis, but appears to be quite rare on the Abrolhos

reefs. My specimens were obtained at a depth of 3 to 4 feet, at low tide. It is quite

abundant in the bay of I'ahia, and is brought to the City of Bahia from tlie island of

Itaparica, with other corals, for burning mto lime. The coralla are, occasionally, a foot

and a half in diameter.—c. P. n.

Mussa Harttii Verrlll, sp. nov.

Corallum forming circular clumps, often a foot in diameter and

half as high, consisting of numerous short, rapidly forking, subcylin-

drical branches, '5 to "8 of an inch in diameter ; seldom more than an

inch between the successive branches; the summits alive for about half

an inch, often less, and separated from the dead portion by a well-

marked epitheca, above this with numerous strong, subequal costse,

which bear strong, sharp, recurved spines ; cells from '5 to 1"2 inches

in diameter, sub-circular, often with lobed margins, none of them re-

maining united into series, rather deep ("4 to "5 of an inch), septa in

five cycles, the last incomplete, thin, projecting subequally at summit

(about '1 inch) ; the upper part divided into from four to seven un-

equal, sharp, diverging teeth, below which they are lacerately divided

into irregular, smaller teeth ; sides of the septa roughened by lines of

distant, small, conical spines. Columella slightly developed, consist-

ing of slender, interlocking processes, arising from the inner part of

the septa. Color of the unbleached coral, yellowish brown.

Abrolhos Reefs, Brazil,—C. F. Hartt.

This species is very distinct by its regular cells, strongly echinate

costa3, etc.

One of the commonest as well as one of the most beautiful of the corals of the

Brazilian reefs. It forms splendid bouquets on the submerged borders of the reefs,

seeming to prefer the very edge, where the clusters of branches are, sometimes, two

feet in diameter. Most abundant in 3—6 feet of water at low tide. This is a very

fragile species, and one which seems to prefer rather sheltered localities. It it very

abundant at Victoria, where, however, I have never seen it alive. It appears to grow

there in rather deep water, and is thrown up by storms. This species is always en-

crusted with several species of Bryozoa. It is rare on the stone reef at Porto Seguro,

but exceedingly common on the inner side of the coral reef at that locality. It is abun-

dant on the Recife do Lixo, Abrolhos. I have seen specimens from Pernambuco. Color,

when alive, whitish.—C. F. H.
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Symphyllia Harttii Verriii, sp. nov. (?)

This coral, although having the walls of the cells united laterally,

and presenting all the characters of the genus SympJiyllia, presents in

the form and structure of its cells, septa, and costa», such a close

agreement with the preceding species that it may ultimately prove to

be only a peculiar form of it. On this account, I have thought it best

to give it the same specific name. In Mr. Hartt's collection, however,

there are no intermediate forms.

Corallum. forming low hemispherical masses, attached by a broad

base, which is covered by a strong epitheca, extending to about "3

inch from the margin, beyond which there are numerous strong, sub-

equal costae, covei-ed with many strong, sharp spines. Cells subcir-

cular, not united in series, "5 to "8 inch in diameter, moderately deep,

the walls united to near the summits, bearing on the space between

the cells, spinose costae, like those of the exterior margin. Septa

agreeing in the form of the teeth, and S])inous lateral processes, with

those of the preceding species, but difiering in being considerably

thickened next to the wall and at the summit, and, therefore, bearing

stouter upper teeth. Columella loose, convoluted, a little more devel-

oped than in the last species.

Abrolhos Reefs, Brazil,—C. F. Hartt.

Occurs with Mussa Harttii on the always submerged border of the Recife do Lixo,

Abrolhos.—c. F. H.

Porites SOlida Verrill, sp. nov.

Corallum, remarkably firm and heavy for a Porites, encrusting or

massive, forming rounded masses with an uneven surface ; base with

a spreading margin, covered with a strong epitheca. Cells unusually

large and deep for the genus, well defined, subcircular, separated by

a rather thick wall, which is acute and divided into strong, rough,

spinous processes. Septa twelve, nearly equal, well developed, rather

wide, the inner edge perpendicular and irregularly toothed, sides

scarcely roughened
;
pali not distinct. Columella well developed, at

the bottom of cell solid and uniting the septa, surmounted by a small

tubercle.

Diameter of the cells about '08 of an inch.

Abrolhos Reefs,—C. F. Hartt.

This species approaches more nearly to P. Guadaloupensis Dnch. and

Mich, than to any other West Indian form ; but differs in its deeper

cells, thicker walls, wider septa, and more solid structure. The same

characters, together with the large size of the cells and non-crispate

septa, will serve to distinguish it from the other West Indian species.

I
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Occurs in patches 6 or 8 inches in diameter, occasionally, on the submerged border

of tlie Recife do Lixo, Abrolhos, but abundantly on the coral reef of Porto Sef,'uro_

The color is, generally, of a rather bright yellow, but it varies much.—c. f. h.

Order, ALCYONARIA.
Hymenogorgia quercifolia Kdw. and Haime, Coralliaires, i, p. 181.

Plate IV, figures 1, 1% 1".

This curious species is abundant in the collection from the Abrolhos

Reefs.

It forms broad, fan-shaped fronds, often two feet high and a foot

broad, consisting of broad, foliaceous branches, often reseml)ling oak

leaves in form ; but at other times large, oval, and irregularly incised

or palmate. The bi-anches of the axis are slender and rounded, and

pass through the fronds like the midribs of leaves. The rather con-

spicuous fiat cells are scattered over the sides of the fronds. Color

light yellow, usually purplish at base.

Spicula light yellow and briglit purple, of three principal forms.

The most abundant are " double-spindles," fusiform, with very acute

ends and a naked space around the middle, showing a slender, trans-

parent axis, the ends covered with prominent, sej^arate, rough papillae,

of which eight are visible from a side view, on each end. Another

less common form are shorter and stouter " double-spindles," with

obtuse ends, narrow naked space at the center, and crowded, rounded

papillae. The crescent-shaped spicula are smaller and more slender

than the others, with the convex side nearly smooth and strongly

arched, usually with a slight indentation at the center. There are,

also, some slender, blunt spicula, smaller than the others, and with

fewer distant papillae.

This is a very common species on the Brazilian coast, and ranges from Cape Frio

northward to Pernambuco. It is very abundant at the entrance to the Bay of Vic-

toria, as well as at the Abrolhos, Porto Seguro, and Bahia. It sometimes occurs in

some of the larger tide pools on the surftvce of the reefs at low-tide level, but its usual

station is on the edges of the reef, and ranging from low-water mark downward, to a

depth of 5-6 feet or more. It is sometimes laid bear by spring tides. The color, when
alive, is yellowish or pinkish ; the latter tint is apt to fade in drying. A small Ovidum

(0. gibbosum) is parasitic on this species.—c. f. h.

Gorgonia (Pterogorgia) gracilis Verriii, sp. nov.

Plate IV, figures 2% 2^, and 3.

Very slender and delicate, sparingly branched ; the branches irreg-

ular, sometimes forked, oftener arising alternately at the distance of

one or two inches apart, and abruptly spreading for half an inch or

Tbans. Connecticut Acad., Vol. I. 46 Februaey, 1868.
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more before curving upward ; branches and branchlets of nearly the

same size ; the terminal and some of the lateral branches often long,

slender, and undivided, somewhat compressed or quadrangular ; the

cells arranged along the edges in a single series on the smaller

branches, but in two alternating series on most of them. Cells oval,

rather large, mostly prominent, forming slight verrucse. Sides of the

branches mostly smooth, sometimes with a slight groove. Height 6

to 8 inches; diameter of branches, '08 to "10. Color various, lemon-

yellow, reddish purple, or orange. The cells are often yellow on the

purple specimens.

Abrolhos Reefs, Brazil,—C. F. Hartt.

The size of the branches varies somewhat in different specimens, as

well as the number of the cells and distance between them ; the cells

are usually crowded along the sides of the larger branches.

In the non-pinnate mode of branching, slenderness of the few

branches, and prominence of the cells, this species is quite peculiar.

In size and form of the branches, it somewhat resembles P. hipinnata

Verrill,* from Cumana ; but has an entirely different mode of growth.

The latter has, also, much smaller cells.

Spicula light purple, lemon-yellow, and yellowish white, having the

same forms and variations as those of the preceding species, which

they closely resemble, except in being about one-third smaller. The

fusiform spicula are not quite so acute. The crescent-shaped ones are

thicker, and often as long as the others, or even longer, and have the

convex side a little roughened and more strongly rounded than in H.

quercifolia. The slender spicula are more numerous and relatively

larger.

Grows abundantly in little tufts on the edges of the reefs of the Abrolhos region

below low-tide, with Hymenogorgia quercifolia. "When alive, the colors are much deeper

and clearer than in the dried specimens. Some of the branches are of a bright ame-

thystine tint. It is occasionally found in some of the larger tide-pools on the reefs.

—

c. F. H.

Eunicea hnmilis Edw. and Haime, loc. cit p., 149, pi. B^ fig. 1.

Gorgonia cH/rina Lamarck, {non Esper)

Plate IV, figures 4, 4% 4^

This is a common form at the Abrolhos Reefs, and it varies consider-

ably in the size and form of the branches. It usually forms low,

densely branched clumps, with short, round, often clavate, and some-

times crooked brandies. Occasionally the branches are longer and

more slender, or even less than half as thick, and tapering at the ends,

* Bulletin of the Museum of Comparative Zoology, p. 31, 1864.



Verrill, JVotes on Radiata. 361

but agreeing in color, form of cells, etc. Intermediate specimens are

frequent. The cells are sometimes pi"ominent on the main branches,

near the l)ase ; but on the terminal branches are but little prominent,

opening upward. They are usually closely crowded on all sides.

Color lemon-yellow. Height 4 to 6 inches ; diameter of branches,

•10 to "24 of an inch, usually about "IS.

Spicula mostly large, lemon-yellow and yellowish white, with a few

very small, deep purple ones. The forms are very diverse ; the largest

are mostly stout fusiform, often crooked, not very acute " spindles,"

thickly covered with rough papillae ; other fusiform spicula are less

than half as long, slender, acute at the ends, with fewer separated

papillae. The purple ones are still smaller, slender, acute spindles,

with prominent papilla?. Club-shaped spicula are numerous, of vari-

ous sizes, the large end very thick and covered with prominent sharp

papillse ; others have such papillae only on one side. Various interme-

diate forms of spicula are abundant.

Very abundant below low-tide on the borders of the coral reefs of the Abrolhos

and at Porto Seguro, where it also occurs on the stone reef, and in shallow water

along shore. It is abundant at Bahia. Occasionally found in the larger tide-pools—
c. F. H.

PI. xaurella dichotoma KoUiker.

Icones Histiolog., p. 138, Taf. xviii, f 11, 1866.

Gorgonia dichotoma Esper, Tab. xiv.

Flexaura dichotoma Dana, Zooph., p. 669.

Plate IV, figures 5, 5% 5^

Several specimens of a JPlexaurella, closely allied to this, if not

identical, were collected at the Abrolhos, by Mr. Hartt. These are

about a foot in height, consisting of 4 to 8 large, round, elongated

branches, which originate from near the base and seldom divide, of

nearly uniform diameter, about '5 inch throughout, except at the ends,

where they are often enlarged or capitate. Cells large, rather numer-

ous, often slightly raised, but usually flat, with a broad oval opening,

or with contracted narrow ones, which are linear and at various angles

to one another. All these variations may occur in one specimen.

The spicula are of several forms, many having four stout branches,

forming thick, stout-arn;ed crosses, agree well with Dr. Kolliker's fig-

ure ; others occur with three or even six branches ; but a large pro-

portion are short fusiform, with a naked band around the middle.

All are thickly covered with rough papillae, and have tapering, rather

blunt ends. Spicula of the typical P. dichotoma, prepared and sent

to the author by Dr. Kolliker, do not appreciably differ.
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A very common form, occurring all along the coast north of Cape Frio. It is always
associated with Hymenogorgia qvsrcifolia, with which it appears to agree in station.

c. r. H.

Pleuxaurella anceps? Koii., op. cit, p. 138, Taf xviii, f. 14.

f Eunicea anceps Duch. and Mich., Corall. des Antilles, p. 25, tab. 3, fig. 1 and 2.

Plate IV, figures 6, 6'\

This form, which may be distinct from the last, although inter-

mediate specimens occur, is represented by two examples. These

have branches about '3 of an inch in diameter, which are more divided

and less fasciculated than in the preceding species. The cells are a

little smaller and mostly contracted and linear, often slightly raised.

The spicula agree in most characters with those of P. dichotoma^

but appear to be a little smaller and sharper and not quite so thickly

covered with papillte. The cross-shaped ones are less numerous and

smaller, the majority are fusiform and of various sizes, rather acute,

and covered with rough papilloe. Abrolhos reefs, with the last.

Several additional species of polyps were observed by Mr. Hartt.

Among them were eight species of Actinidce, at the Island of Sta.

Anna ; a Zoanthus with emerald green disk and tentacles ; a spread-

ing, brown Palythoa ; an Astrangia, common on dead shells at Rio

and Victoria
; a SympylUa at Victoria ; a nodose, slender branched

Gorgonicm at Rio and Victoria ; and Menilla. perhaps both R. Dance

Verrill and M. violacea Quoy and Gaim., in the harbor of Rio.

The following species, previously described from Brazil, were not

obtained by Mr. Hartt at the Abrolhos Reefs :

Gorgonia pumicea Val., in Edw. and Haime, Corall., vol. i, p. 160.

Phyllogorgia dilitata Edw. and Haime, op. cit., p. 181.

Juncella hystrix Val., in Edw. and Haime, op. cit., p. 186.

Eunicea Castelnaudi Edw. and Haime, op. cit, p. 148.

Class, ACALEPHiE.

Order, HYROIDEA.

Millepora nitida Verrill, sp. nov.

Corallum forming low rounded clumps, four to six inches high, con-

sisting of short, rapidly forking, rounded or slightly compressed

branches, about '4 to "8 of an inch in diameter, which have remark-

ably smooth surfaces, and are obtuse, rounded, or even clavate at the

ends. The larger pores are small, very distinct, round, evenly scat-

tered over all the surface, at distances of about '06 to "1 of an inch
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apart. The small pores are very minute, numerous, scattered between

the larger ones, and often showing a tendency to arrange thcmscleves

around them in circles of six or eight. The tissue is, for the genus,

very firm and compact.

Abrolhos Reefs,—C. F. Hartt.

The form of the branches, distinctness in outline of the cells, and

smoothness and firmness of texture, distinguish this species very

clearly from any of the numerous varieties of M. alcicornis, and

other West Indian species.

Quite common on the border of the reef at the " Lixo," Abrolhos, below low-tide,

also on the coral reef of Porto Seguro, in 3-4 feet water, low-tide. Color, when alive,

light pinkish.—c. f. h.

Millepora Braziliensis Verriii, sp. nov.

Corallum forming large, irregularly lobed and branched masses, the

branches erect, angular or flattened, or forming broad, convoluted

and folded, rough plates, with acute edges and summits, the sides

covered with sharp, irregular, angular, crest-shaped and conical

prominences, varying much in size and elevation, often becoming

continuous ridges, usually standing at right-angles to the sides of the

branches ; cells small, circular, distantly scattered ; texture firm and

compact ; height about one foot ; breadth one foot and a half

;

branches and plates '5 to -8 of an inch thick, sometimes 6 inches

wide.

Pernambuco, Brazil,—C. F. Hartt.

In texture and the character of the cells, this resembles the preced-

ing species, and possibly it may eventually prove to be only a vaiiety

of it. It differs, however, very remarkably in the mode of growth

and form of the branches. On the edges and sides of the branches

there are often pits of various sizes up to an inch in diameter and
depth.

Small specimens occur also on the reefs at the Island of Sta. Barbara dos AbroUioa,

Color, when alive, pinkish.—c f. h.

Millepora alcicornis Linn., var. cellulosa Verrill.

Corallum consisting of numerous, irregular, rather short branches

arising from a thick base. Branchlets proliferous, or digitate at the

ends, the last divisions short, mostly compressed, and acute at the

tips. Some of the branches occasionally coalesce, so as to leave small

openings. Cells numerous, crowded, rather large for the genus, each

sunken in a distinct depression, the wall rising up into an acute ridge

between them. Texture rather open and coarsely porous.

Pernambuco, Brazil,—C. F. Hartt.
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This agrees pretty closely with a specimen from Florida (Maj. E.

B. Hunt), in which, however, some of the branches do not have

sunlien cells.

Millepora alcicornis Linn., var., digitata (?) Esper

Several specimens, differing widely from all the preceding, approach

so nearly some of the varieties of M. alcicornis as to render their

identity highly probable. They do not, however, agree precisely

with any West Indian specimens in my possession. The most impor-

tant differences are the somewhat more porous texture and the greater

regularity and more scattered arrangement of the cells. The branches

are round and digitate, the branchlets with three to five, short, com-

pressed divisions at the ends.

This variety forms large clusters of flat branches, erect or horizontal, fringing the

submerged edges of the reefs, and sometimes two or three feet across. It is light yel-

lowish brown or pinkish in color. Abundant at Cape Frio, Abrollios, Porto Seguro,

Bahia, Maceio, and intermediate locaUties.—c. f. h.

Millepora alcicornis Linn., var. fenestrata Duch. and Mich.

With the preceding are a few specimens, agreeing in all respects,

except that the branches are in a single plane and coalesce so as to

leave numerous openings. The terminal branchlets are longer and

more slender.

Abrolhos Reefs,—C. F. Hartt.

Remarks on the Brazilian Coral-fauna^ by C. F. Haett.

The following general conclusions may be added with reference to

the coral-fauna of Brazil.

1st. The species are, as Prof Verrill above remarks, almost without

exception, peculiar to the Brazilian coast, along which they have quite

a wide distribution ; the most of the species ranging from Cape St.

Roque to Cape Frio, which seems to be the southern limit of the fauna.

In the Bay of Rio de Janeiro, where the conditions appear to be very

favorable for coral growth, I have been able to find only one or two

species of madreporarian corals, and these were Astrangice.

2d. The Brazilian fauna bears a close resemblance to the West In-

dian, and there are many representative species. Thus the Siderastroea

stellata, Heliastrma aperta, Favia gravida, and Porites solida are rep-

resentatives of West Indian forms ; and among the Halcyonoids, Hy-

menogorgia represents the RhipidogorgicB of the West Indian fauna.
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3d. The absence, in the Brazil fauna, of the genera 3Iadrepora,

Mceandrina, Diploria^ Manicina, Cladocora, Ocidma, genera so

characteristic of the West Indian fauna, is noteworthy.

4th. The Brazilian corals form extensive reefs, which occur along

the coast, from the " Roccas," north of Cape St. Roque, to the Abrol-

hos. The genera which contribute most to the reefs are Acanthastrcea,

Favia^ Hellastnea
.,
Siderastrcea, Pontes, and Millepora, but the Mussa

and other species add a more or less notable share.

South of the Abrolhos region, there are no known coral reefs. Very-

extensive ones occur in the Abrolhos region, at Itacolumi, Porto Se-

guro, Sta. Cruz, and in the vicinity of Camam6, and elsewhere south

of Bahia. In the Bay of Bahia are large coral banks, and off the towu

of Maceio, in the province of Alagoas there are large irregular coral

patches, uncovered at low tide, which ai-e seen extending northward

along the coast toward Pernambuco. Coral patches occur frequently

on the coast farther north, and the extensive reef of the Roccas, in the

latitude of the Island of Fernando de Noronha, is formed of coral.

Around the Abrolhos Islands are fringing reefs. Between these

Islands and the shore is a large area of shallow sea, full of irregular

reefs. On the Brazilian shore, in open water, the corals grow in small

patches on the sea-bottom, and rise vertically to the surface like tow-

ers. These structures are termed, in Brazil, chapeiroes (sing, cha-

peirdo). In some instances they are only a few yards in diameter,

while their height may be 40 to 50 feet or more. These chapeiroes usu-

ally grow close together and sometimes coalesce to form reefs of sev-

eral square miles in area. The larger reefs are usually surrounded

by chapeiroes. Ordinarily the reefs reach a level a little above low-

tide. They are remarkably level topped. Occasionally sand is heaped

upon them and they become islands, but instances of this kind are

very rare.

Class, ECHINODERMATA.

Order, CRINOIDEA.

Antedon Dubenii (?) B51sche, Wieg. Archiv. fur Naturg., 1866, p. 92.

One specimen, apparently identical with this species, was obtained

at the Abrolhos. Its color is deep purple with large spots of yellow-

ish white on the sides of the rays.

It is veiy different from a specimen of A. Braziliensis Liitk., from

Rio de Janeiro, sent to the Museum of Yale College by Dr. Liitken,

with which I have compared it.

Rare, occasionally occurring in the shallow water on the borders of reefs and rock

ledges.—c. f. h.
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Order, OPHIUROIDEA.

Ophiomyxa flaccida Liitk-en.

Ophiura flaccida Say, Journal Phil. Acad., v, p. 151, 1825.

Ophiomyxa fliccida Lyman. Illustrated Catalogue of the Museum of Comparative

Zoology, i, p. 178, PI. ii, fig. 6, 1865.

One large spechneii was obtained at the Abrolhos Reefs. It does

not appreciably differ from a specimen from the West Indies, sent

by Dr. Liltken, except in having slightly longer and sharper arm-

spines.

It has been found previously at Florida, St. Thomas, and various

parts of the West Indies.

OphiactiS Krebsii Llitken; Lyman, Catal., p. HI, figs. 10, 11.

Several fine specimens of this species occurred at the Abrolhos

Reefs, nearly all of them had six rays, with three of them usually

shorter. Two specimens differ slightly from the others in having more

slender arms, longer and more oval upper arm-plates, and radial

shields less separated. They have, however, four mouth-papillae, like

the typical form, and agree very well in color with the others.

Its previous localities are Bahamas,—Dr. H. Bryant ; off Chai'leston,

—L. Agassiz ; Florida,—Maj. E. B. Hunt, J. E. Mills, etc. ; St. Thomas,

—A. H. Riise ; AspinwaU,—F. H. Bradley.

Ophionereis reticulata Llitken ; Lyman, Catal, p. 141.

Ophiura reticulata Say, op. cit., p. 148, 1825.

This species was found in considerable abundance by Mr. Hartt, at

the Abrolhos Reefs.

There are specimens in the Museum of Yale College from Bermuda

(J. M. Jones) ; Bahamas (Dr. H. Bryant) ; Florida ;
" West Indies ;"

and St. Thomas. The specimens from all these localities are remarka-

bly constant in their characters, and show scarcely any local varia-

tions.

Ophiothrix Violacea Mlillerand Troschel, Syst. Asterid., p. 115, 1842
;
Lyman,

Catalogue, p. 164.

This species occurred in abundance at the Abrolhos Reefs, among
corals and Gorgoniae.

In color there are two principal variations, most specimens have the

light dorsal stripe on the rays very clearly defined and bordered with

dark brown. Others have the stripe obscure, or lack it entirely. In

the character of the spines of the disk there are also two varieties,

not coincident, however, with the differences in color ; most commonly
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the disk is covered with minute, sliort, forked sj)ines, witli few or

numerous long, slender, thorny ones among them ; but in many speci-

mens the long spines are entirely wanting. Tlu^ general cohn* is some-

times flesh-color or pink instead of violet.

The i)reviously recorded localities are from Florida and Aspinwall

to Brazil.

Ophiolepis paUCispina Miill. and Tm-soh., op. cit., ]). nO; Lyman, Catal., p. .'55.

Ophiuni paucispiua Say, op. cit., p. 149, 1825.

Three sjjecimens, agreeing exactly with those from Florida and

West Indies, were collected by Mr. Ilartt at the Abrolhos Reefs.

Ophiura cinerea Lyman, Catai., p. 27.

Ophioderma cinereum Miill. and Tr., Syst, p. 87, 1842.

Ophioderma Antillaruni, Liitken, Add. ad Hist. Oph., p. 88,

Numerous large and fine specimens of this species were collected l)y

Mr. Hartt at the Abrolhos Reefs. They were found living in crevices

under corals.

Some of these measure 6*5 inches from the center to ends of rays;

1'25 in diameter of disk.

All the Ophiurans from the Abrolhos Were collected in shallow pools on the reefs

from under dead corals or stones.—c. F. 11.

Order, ASTERIOIDEA.

Orsaster gigas (Linn, sp.) Liitken, Yideusk. Meddel, 1859, p. G4.

Peutaceros reticulalus Gray, Ann. and Mag. N. II., p. 275, 1810.

Oreaster reticulatus Miill and Tr., Syst. Asterid., p. 45, 1842.

Two large and fine specimens of this species were collected by Mr.

Hartt at tlie Abrolhos reefs.

Its previous localities were Florida, Bahamas, St. Thomas, Ilayti,

liarbadoes, and throughout the West Indies.

The Brazilian specimens agree perfectly with those from Florida

and St. Thomas.

Linckia ornithopus Lotken.

Opihidia.ster ornithopus Miill. and Trosch., op. cit., p. .31, 1842 ; Liitken, op. cit., p. SO.

? Linckia Guildinijii Gray, op. cit, 1840.

Sevei'al specimens of this species from the Al)rolhos Reefs present

curious malformations due to tlie restoration of lost rays. Two con-

sist of a single large ray, from the end of whic^h four or five new ones

have begun to grow. Two specimens are regularly five rayed.

A specimen from Berniuda (J. M.Jones) does not ap|)reciably difl'er.

Tr.*..vs. iJoNNECTicuT AcAD., VoL. I. 47 Februaky, 1868.
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Echinaster (Othilia) crassispina Ven-iii sp. uov.

Plate IV, fig-lire 1.

Rays short, somewhat anguhited. Radii of disk and rays as 1 : 4.

Interambulacral spines, two to each plate, the outer ones being large

and short, forming a close, regular row along the border of the ambu-

lacral groove ; the inner one much smaller, not half so long, and

forming an inner row concealed l»y the others. Along the lower side

of the rays and well separated from the interambulacral spines, there

is a row of distant, large, conical, sharp spines, about fifteen in nmnber,

which do not extend upon the disk, and gradually diminish in size

toward the end of the rays, where they are very small. Upon the

sides and back of the rays there are four or five less regular rows of

similar large, sharp, distant sjiines, arising from the swollen nodes of

the reticulated plates. Disk naked beneath, above Avith few large

spines, like those of the rays. Surface smooth, in the spaces between

the spines pierced by many small pores. Color briglit crimson when

living ; in alcohol, dull reddish brown ; when dry, deep purplish brown.

Radius of disk -5 of an incli ; of rays, 1-9.

Bahia, Brazil,—C. F. Hartt. Three specimens.

This remarkable species difiers widely from E. spin.osiis in its shorter

and more angulated rays, coarser plates, and much fewer and stouter

spines. Also in the spineless disk beneath, and much larger and more

crowded outer interambulacral spines bordering the grooves. It dif-

fers from E. multispina Gray sp. [E. Braziliensis M. and Tr.) in liav-

ing much fewer and larger spines aljove, and different interambulacral

spines.

Asterias Atlantica Verriii, sp. nov.

A small specimen having eight rays, four of wliich are smaller than

the others, was obtained at the Abrolhos Reefs liy IMr. Hartt. Another

specimen with six equal rays, which is in my possession, collected at

Bermuda by J. Matthew Jones, Esq., does not appreciably differ

in structure. Two other specimens, one of which has seven unequal

rays, and the other, which is much larger, five regular ones, appear to

belong to the same species. These are believed to have been collected

at Remedios, Cuba.

This species may be recognized by the very slender, blunt interam-

bulacral spines, which form a single row along the edge of the ambul-

acral groove ; by the crowded double row of larger ventral spines,

very near the interambulacral, the spines being long, round, tapering,

not pointed, and arranged two upon each plate ; by the regular lateral

row of distant, long spines, larger than the ventral, and mostly only
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one \\\)0\\ a plate ; by the fewness of the smaller dorsal sjiiiies, which

form an irregular, often double median row along the rays, Avith a lew

scattered on each sides, which sometimes form lateral I'ows, and on the

disk surround a i)entagonal area, enclosing a few small sj)ines. The

sjiines are surrounded at base by dense wreaths of small rounded pedi-

cellaria\ No major pedicellarite weri' found on any })art. The specimen

with five arms has but one madreporic plate. The others two or three.

The rays are rather long and slender, somewhat angulated when dry.

Radii as 1 : bh

Radius of disk of largest specimen, 'SS ; of rays 2 inches.

The s]>ecinK'u from Bermuda has somewhat longer and sharper

spines than the others of similar size, and those upon the back of the

rays form thi-ee regular rows. The disk is also covered uniformly

with similar spines.

This species is allied to A. tenuhplna^ but appears quite distinct

from the Mediterranean specimens that I have examined. It has

siiorter and more angulated rays when mature, and less nuniei'ous

and shorter spines upon the back. Its pedicellariae are somewhat

diifercnt in form, and the large scattered ones, common on A. tenu-

ispina, I have been unable to find upon this, although they might

occur on other specimens.

Order, ECHINOIDEA.

LytechinUS variegatUS A. Ag-assiz, Bulletin Mus. Comp. Zool, p. 24, 1864.

Psammechinus variegatus Agassiz and Desor, Catal. Rais.

Fsilechiaiis variegatus Llitkeu, Vidensk. Meddelelser, 1S<j5.

This species is common at Bahia, wliere Mi-. Hartt obtained numer-

ous specimens. These examples agree very well Avith the common
Florida and West Indian form, but are a little more depressed than

usual, and have more numerous tubercles on the interambulacral

zones.

Quite common in the vicinity of Cape Frio ; also at Victoria and Porto SesMiro.

—

c. F. u.

Echinometra Michelini Desor, Catal. Rais.

Echinus lucuntur [imrs) Linn. ; Lamarck, etc.

Echmomdni lucuntur Liitken.

Echinometra Michelini A. Ag , op. cit., p. 21.

The large specimens of this species, brought from the Al)rolli(»s by

Mr. Hartt, do not appreciably differ from those of Bermuda, Florida

Reefs, and West Indies.
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Common on all rocky shores and reefs along the Brazilian coast. At Rio, Victoria,

Bahia, and elsewhere, where the rocks are gneissose, these sea urchins are foimd in

holes in the rocks, which they excavate for themselves. They also excavate the coral

reef-rock, and sandstone.—c. f. h.

EnCOpe emarginata (Leske sp.) Agassiz, Monog. Scut., ii, p. 37, tab. 10.

Scutella emdryinata Lamarck ; Blainv. ; Desmoul., etc.

Echinoglycus frondosus Gray, Catal. Ech. of Brit. Mus., p. 24, 1865.

The specimens are mostly 3 or 4 inches in diameter, with thin edges.

The openings vary considerably in size and the degree of closing at

the margin. In most cases all are closed, but often the two posterior

remain more or less open. The green and brown colored specimens

are about equally common.

Very common on the sandy beaches in soQie localities along the coast from Rio^

northward to beyond Bahia. One of these localities near the mouth of the Rio Sant-

Antonia, in the Province of Bahia, is mentioned in the work of Prinz Max zu Neu

Wied. Along the shores of the bay of Bahia, at Itapagipe, Periperi, and elsewhere, it

may be coUeeted in great abundance.—C. F. H.

Order, HOLOTHURIOIDEA.

Thyone (Sclerodactyla) Braziliensis Verriii, sp. nov.

Plate IV, figure H\

Form in contraction oval. The lower side indicated only by the

lighter color. Suckers not very numerous, scattered over the whole

surface, but somewhat more numeroiis along the ambulacral zones,

where there is a tendency to form two rows. Anal orifice armed with

five small, calcareous papilhe. Tentacles ten,elongated, arborescently

branched, chiefly near the end, tlie divisions short and not very nu-

merous ; the two lower tentacles slightly smaller an.d more divided.

Plates of the oral circle closely united laterally, forming a very short

ring, with ten acute points projecting backward and ten forwai'd, the

latter witli wide rounded spaces between them. Distance between

the anterior points "1 inch, equal to their length and to the distance

from tlie posterior points to the angle between the anterior points.

Tentacles somewhat rigid, from tlie abundance of calcareous plates.

Color, in alcohol, yellowish gray, Avith fine brownisli spots and an

ill-defined dark brown zone along the middle of the interanibulacral

spaces. Length of a contracted specimen, in alcohol, 1 -3 inches ; of

tentacles 4. Abrolhos Reefs,—C. F. Hartt.

This species is allied to T. Briarewi, from the Atlantic coast of the

United States, but is very distinct in the form of the ring of oral

plate, which, in the latter, is relatively about three times longer, and
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composed <»t' long, stout ])Uites, witli tlie postorior j)oints longest.

The suckers scattered over the surface are, also, inucli less luinierous

than in T. Bruireus.

Occurs uiulcr (load corals in the shallow tide pools and holes in the reels at the

Abrolhos and elswhere.—c. f. ii.

Chirodota rotiferum Stiini)Son, Amcr. Joum. Sci , 29, p. 1:54, 1860.

? Synapkt, rotifvra Pourtales, Proc. Am. Assoc., 1851, p. 15.

Ghriodota rotifera Selenka, Zeitschr. fur Wiss. Zool., 1867, p. 367.

Plate IV, figures 9, 9'.

Elongated and slender, tlie whole surface thickly coveretl with

small, white, slightly ])rominent verruca\ Tentacles 12, short, with

about five digitations ui)on each side, the two terminal ones longest.

Color, in alcohol, light })urplish brown. The specimens, Avhich are

not entire, ai'e two or three inches long, and about '25 in diameter.

The calcareous, wheel-slniped bodies in the skin, are all very minute,

but variable in size, provided with 6 spokes, which are often thinner

along the middle, so as sometimes to a])pear almost as if double, rim

narrow, center not perforated. With these thei-e are larger, oblong,

irregularly shaped, calcareous bodies, mostly enlarged and truncated

at the ends.

Abrolhos Reefs, with the preceding,—C. F. Hartt. Florida,

—

Pourtales.

The two specimens obtained api)ear to agree perfectly Avith the

description by Pourtales. AV^hether (.\ pygmma Midler be the same

species, can be ascertained only by a comparison of specimens from

the dirterent localities. Should this prove to be the case, Miiller's

name will have priority.

No. 5.

—

N^otice of (I (Jollectioti of Echhuxlerins from. La P<iz^ Loicer

('i(Ufornl((, im.th Descriptions if <i new Genus.

Pul)lished April, 1868.

Thh: Museum of Yale College recently received a small but very

interesting collection of l^k'hinoderms, collected by Capt. James
Pedersen, in the lower i)art of the Gulf of California, whicli gives

us some additiojial knowledge of the marine fauna of that very

prolific region. In these Transactions, I published last year a des-

criptive catalogue of the Echinoderms contained in the Yale Museum
from the west-tropical coast of America ; Init in this small lot there

are two s[)ecies, not known to me at that time, one of which appears

to be a new and remarkal)le genus of starfishes.
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OPHIUROIDEA.

Ophiactis virescens Lutken.

Ophiactis virescens Lyinan, Catal., p. 113 ; Verrill, Traus. Coiid. Acad., i, p. 265.

A few specimens of this species were found adhering among tlie

laminated scales of the pearl-oyster {Margaritopliorafi'inbriata).

ASTERIOIDEA.
Linckia unifascialis Grray (rar. UfasciaUs), Verrill, op. cit., p. 286.

Dr. Gray considered this form a distinct species, but the specimens

that I have hitherto seen do not appear to warrant their separation

from the ordinary X. unifascialis, unkss as a variety. Yet it may
eventually prove to be distinct when more and better specimens can

be examined. The only diiference observed between them, is the

division of the lateral band of pores into two bands toward the base

of the rays, in the variety, while it is simple in the normal form.

This variety appears to be common at Cape St. Lucas and in the

Gulf of California, while at Panama it is very rare.

Occurs from the Gulf of California to Zorritos, Peru.

Nidorellia armata Gray.

Fentaceivs {Nidorellia) armatus Gray, Ann. and Mag. N. H.. vol. vi, p. 276, 1840

Synopsis Starfishes in the Britisli Museum, p. 7, pi. 14, 1866.

Oreaster armatus Muller and Tr., Syst. Ast., p. 52, 1842.

Goniodiscus conifer Mobius, N'eue Seesterne des Hamburg und Kieler Mus., p. 10,

Tab. iii, fig. 6. 6, 1859.

Goniodiscus armatus Llitlven, Videnslf. Meddel., 1859, p. 75.

Nidorellia armata Verrill, Trans. Conn. Acad., vol. i, p. 280.

Goniodiscus stella Verrill, op. cit, p. 284, (young), {non Mobius).

Additional specimens prove that our Goniodiscus stella is merely the

young of this species, while in the flat, spineless con<lition. The

ch,aracters of tlie young show the close affinity that this genus has

with Goniodiscus.

There is but one specimen from La Paz. Its i-ange is from Guaya-

mas to Zori-itos, Peru,

AMPHIASTER, gen. nov.

Disk moderately developed, flat above and below, with five broad,

triangular rays, and two well developed series of marginal ])lates.

Skeleton of the upper eide formed by regular, polygonal, spine bear-

ing, tessellated j)lates, with jiores betAveen them ; on the lower side

composed of smaller granulated plates, each bearing a t>d)ercle.

Marginal plates granulated around the margin, smooth at center, or
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bearing a large, suu)oth sjtiiie. Tntcrninhiilacral ))lat('S ht'ai'iiig a row

of smaller, iniKH" spines, several on eacli plate, and an outer serii's of

larger ones, oni^ to eaeli j»late.

This genus is nearly allied to Ori'<(Mei\ and still more so to JVido-

relUa. From the foi-mer it differs in its depressed form, tessellated,

})olygonal [)lates, the character of the spines, etc. ; from the latter, in

the larger and less numerous plates of the upper surface, consisting

mainly of the three median rows of the rays, with very few in the

interra<lial regions, while in N^idonllia they are much inor(> numerous

and the interradial regions of the u})per surface are well develoi)ed.

The marginal plates, also, in the single known s])ecies, are granulated

only around the mai-gin,

Amphiaster insignis Verriii, sp. nov.

Plate IV, figure 1 0.

Proportion of the radii of rays to those of the disk, nearly as 2 : 1.

Rays broad at base, small, but not acute, at the tips, with the interra-

dial margin deeply and regularly incurved in young specimens, slightly

angular in larger ones. Along the upper side of the rays, there are

three rows of regular plates, which are rathei* large and somewhat

prominent, and each normally bears a large, sharp, conical spine,

smooth above, but surrounded by granules at the base. These s])ines

form, therefore, three regular rows on the rays, except near the tips,

where the lateral ones become obsolete. The spines increase in size

toward the center. The five inner ones of the median rows are often

absent, the corresponding plates presenting a smor)th, rounded sur-

face, as if the spines had been broken off and the scars had healed

over ; frequently, also, several of the other median s])ines are wanting

in the same way ; but the numljer and positions of the naked plates

differ on the different rays of the same individual, and on different

specimens. In each angle l^etween the inner ends of the median rows,

and terminating the lateral ones, there is a larger spine, forming the

angles of a pentagonal area, enclosing from three to five similar spines.

The lai'ge madreporic plate is outside tliis area, close to the base of one

of the spines. In the interradial regions, and surrounding the ovarial

openings, there are about five small plates, one or two of which often

bear spines in the larger spccamens. The margin is rounded, and

formed by both the upper and lower series of plates, those of each

row alternately approaching and receding from the margin. These

plates are variable in size, those of the upper series much the largest,

somewhat rounded, and in the intervals between those that are se]ia-

rated there are often small accessory plates, and at the angle there is
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usually a cluster of such small plates, while the two innex* })lates of

the upper series are removed from the mai'gin to the upper surface.

Ordiuarily the alternate marginal plates, of both the upper and lower

series, bear large conical spines, like those of the back ; these are

always placed upon the plates that approach the margin, while those

that ai*e placed farther back toward the upper and lower surfaces

have convex and naked centers, surrounded by a margin of graniiles.

There are about ten or twelve lower marginal plates upon one side of

each ray, and eight or nine upper ones. The plates of the lower sur-

face are nearly regular, polygonal, evenly covered with short, angu-

lar, flat-topped granules, and each bears a short, stout, blunt central

spine, those near the interradial margin longer and sharpei-. The

interambulacral plates bear an even outer row of blunt, flattened

spines or papillns, one to each plate, which are nearly as long as the

spines of the adjacent surface, but much smaller ; and an inner row of

very slender spines, which are cylindrical and blunt and rise nearly as

high as the others, forming groups of three to five upon each plate.

When there are but three, as is most common, the central one is

slightly longer or they are all equal ; when four, as often happens

toward the mouth, the inner one is much the shortest ; when five,

which rarely occurs, the outer one is also much shorter than the

middle ones.

In the largest specimen, the radius of the rays is 2 inches ; of disk

•95
; length of largest dorsal spines 'SO; diameter at base •\'l ; length

of S])ines of lower surface "IS; diameter '10 ; length of outer inter-

ambulacral spines •12
; diameter -05. Another specimen has the

greater radius 1 '60; lesser -80 ; with dorsal spines of the same size.

The smallest specimen has the greater radius -Da ; lesser -47
; length

of dorsal spines •
1 5 ; diameter -08. Color light brownish red, when

dry.

This si)ecies appears to be not uncommon at La Paz, since there are

eight specimens in the present collection.

Oreaster occidentalis VeniU, op. cit., p. 278.

One large specimen of this interesting, and as yet rare species, was

received in this collection. It agrees, in all respects, with those from

Panama.

ECHINOIDEA.

Cidaris Thonarsii Vai. ; Ven-iii, op. cit.. p. 294.

One large specimen, agreeing perfectly with those from Punama.
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Echiiiometra Van Brunti A. Ag. ; Verriii, op. cit., p. 309.

Common at La Paz.

TripneUStes depreSSUS A. X^., Bulletin M. C. Z., p. 24, 1863.

Large and ventrieosc, ssliglitly concave beneatli, regularly arched

above, the outline in a vertical view nearly circular, with the ambu-

lacral zones a little swollen. Peristome larger in proportion to the

diameter of the test than in 2\ ventricosus. Primary tubercles of

interambulacra less numerous, especially in the vertical series, owing

to the greater vertical width of the plates ; secondary tubercles few

and small, miliaries very numerous and minute. Tubercles of the am-

bulacra similar in size and appearance. Diameter of test 4*9
; height

2-85; diameter of peristome, not including cuts, 1-15: of abactinal

area '70; width of ambulacral zones at circumference 1-30; of inter-

ambulacral 1'70.

This species is closely allied to T. ventricosus of the West Indies.

The only reliable characters for separating it, that I have been able

to find, are the greater relative size of the buccal opening, and the

fewer primary tubercles, with much less numerous secondary ones,

which, combined with the smallness of the miliaries, gives the sur-

face a less closely tuberculated appearance.

It was characterized by Mr. A. Agassiz, only as follows :—" There

is in the collection of the Smithsonian, a species from Guayamas,

T. depressus A. Ag., closely allied to T. ventricosus, which differs

from it in the flatness of the test, the large and uniform size of the

tubercles, and the stoutness of its spines."

The spines in our specimen are removed, but in form it is less de-

pressed than many specimens of T. ventricosus, and the primary tu-

bercles are scarcely larger.

Encope grandis Agassiz, Monog. Scut., p. 37, Tab. 6.

A large and fine specimen, which was certainly collected at La Paz,

came with the collection, thus confirming the Gulf of California na-

tivity of this species, which has been erroneously attributed to the

"West Indies.

BrisSUS ObeSUS Yen-ill, op. cit, p. 316.

This species is represented only by a single specimen, which agrees

well with those originally described.

Trans. Conxecticut Acad., Vol. I. 48 April, 1868.
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Supplementary Note on Echinoderms of the West Coast of America.

OpMura variegata Lyman (see p. 254), and OpMolepis variegata Lutken (see p. 256).

Numerous large and fine specimens of these two species, with a few of Ophiocnida

hispida Lyman, were dredged by Mr. Bradley on a shell-bank in 4-6 fatlioms of water,

Panama Bay.

Ophiothela mirdbilis Verrill (see page 268).

Numerous additional specimens of this species, some of them much larger than those

first described, have been found clinging to GorgonicB and Maricece from Panama Bay.

Also on Muricea from Cape St. Lucas. These confirm its rank as a distinct genus.

Echinometra rupicola A. Ag. (see page 308).

Several fine specimens of this species were obtained by Prof B. SiUiraan near San

Juan del Sur, Nicaragua, where they burrow in a hard argillaceous rock, forming

cavities sometimes 5 or 6 inches in diameter.

Pattalus Peruvianus Verrill, =: Anaperus Peruanus, p. 322 (non Troschel).

The large specimens referred to, from Callao, when dissected proved to be a species

allied to P. mollis Sel., the only known species of the genus, from Chili and Peru.

It has 20 long arborescent tentacles, some of which are shorter. The oral ring con-

sists of ten loosely articulated, long plates ; five slender ones, having the posterior

part broad triangular, with the angles rounded and edges concave, connecting anteri-

orly by a narrow middle with a long fusiform process, alternating with five much larger

ones, having a short posterior portion, emarginate behind, narrowing somewhat ante-

riorlv, and then expanding into a broad deeply excavated portion, ending in two points

anteriorly. The large plates in a large specimen are 'I of an inch long, '25 broad. Polian

vesicles long and slender, numerous, in large clusters. Color uniform deep crimson

when living. The tentacles are 4-6 inches across in expansion. In alcohol deep

purple. Anal orifice round, unarmed.

This is, probably, the Holothuria Peruviana Lesson. P. mollis Sel.,* as figured, dif-

fers in its smaller oral plates and fewer Polian vesicles.

EXPLANATION OP PLATE IV.

Fio-ure 1. ?,Y>^cn\a, of Rymenogorgia quercifoliaEdw.; la, double-spmdles; lb, cres-

cent-lhaped spicula,—enlarged 150 diameters.

Fio-ure 2. Spicula of Pterogorgia gracilis VerrQl; 2a, double-spinldes ; 2b, cres-

cents,—enlarged 150 diameters.

Fio-ure 3. A part of a branch of the same,—natural size.

Fio-ure 4. Spicula of Eunicea humilis Edw. ; a, spindles from coenenchyma,—en-

larged 50 diameters; b, club-shaped spicula,—enlarged 100 diameters.

Fio-ure 5. Spicula of Plexaurella dichotoma K611.
;

5a, a cross-shaped spiculum with

uneqiial branches; 5b, a cross with two of the branches undeveloped,—enlarged 100

diameters.

Fio-ure 6. Cross-shaped spicula of Plexaurella anceps ? K6U. ; 6a, one of the larger

spindles,—enlarged 100 diameters.

Fio-ure 1. Echinaster crassispina Verrill
;
part of ray,—natural size.

Fio-ure 8. Thyone Braziliensis Verrill ; a, oral plates,—natural size.

Fio-ure 9. Chriodota rotiferum Stimp. ; calcareous wheels of the skin,—enlarged

150 diameters.

Figure 10. Amphiaster insignis Verrill; ray and part of disk,—natural size.

» Zeitschrift fiir Wissensch. Zool., Dec. 1867, p. 113, Taf. VIII, Fig. 4-5.
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1

No. 6.

—

Retnew of the Corah and Polyps of the West Coast of
America. By A. E. VEUitiLL,

Presented, April, 1868.

Recent explorations of the west tropical coast of America, prin-

cipally by Mr. F. H. Bradley for the Museum of Yale College, have

contributed so much to the knowledge of the Polypi of t}iat region

and have so increased our store of specimens, that a new and much
more complete catalogue of the species has become indispensable for

a proper understanding of the geographical distribution of the ani-

mals of this class. The Smithsonian Institution has contributed the

species collected by John Xantus, Esq., at Cape St. Lucas.

In a paper published two years ago,* the writer enumerated nearly

all the species then knoAvn from Panama and called attention to the

remarkable contrast between the polyp-fauna? of the Atlantic and

Pacific coasts of Central America, and the bearing of these facts upon

the supposed former connection between the two oceans, across the

Isthmus of Panama.

The additional forms now presented make these contrasts still

greater and more remarkable, and add greater force to the evidence

tlien brought forward to show that no deep or extensive water con-

nection, sufficient to modify the ocean currents, can have taken place

since the existence of the species now living upon each coast.

The Panamian fauna proves to be remarkably rich in Gorgonacea^

no less than 43 species having already been obtained. The genus

Muricea appears to attain here its greatest development, since 15 spe-

cies, besides several peculiar varieties, perhaps distinct, are in our col-

lection from Panama Bay, and others from Acapulco and Peru, while

from the West Indies there are but four well-ascertained species. The
occurrence of two peculiar, gigantic species of Ravonia, a genus of

corals hitherto known only in tlie Indo-Pacific faunie, is noteworthy,

and also the presence of a peculiar new form of DendrophylUa.

The classification here followed is that proposed by the Avriter three

years agof with a few changes that have become necessary by a better

knowledge of the anatomy of some groups and the discovery of new
forms.

* Proceedings of the Boston Society of Natural History, vol. x, p. 323, 1865.

f Proceedings of the Essex Institute, vol. iv, p. 145, 1865. See also Memoirs of the

Boston Society of Natural History, vol. i, 1864.
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Order, ALCYONARIA.
Sub-Order, PENNATULACEA.

Family, Renillid^e.

Renilla.

The polyps arise from the upper surface of a flat, reniform, cavernous

disk or frond, having a sinus on one edge, near which there is upon

the lower surface a locomotive peduncle, which is muscular and

greatly extensible and divided in the interior into two longitudinal

chambers, which communicate with two large cavities at its base, and

through these with the smaller cavities of the disk, and thus with the

bodies of the polyps. The integument of the lower surface, peduncle,

and upper surface, is filled with numerous, slender, prismatic spicula,

and around the bases of the polyps there are pointed, projecting groups

of similar spicula. The polyps originate by budding around the

edo'e of the disk, and are therefore regularly arranged, alternately

both in consecutive circles and in radiating lines, which are symmet-

rical upon the right and left side of a median plane passing through

the sinus, and they are smaller and more crowded toward the edge

than on the central parts. The polyps are rather large, much exsertin

expansion, but wholly retractile.

Besides the ordinary form of polyps, there are in this, as in other

o-enera of Pennatulacea, a second kind, having a different structure

and appearance. Or, in other words, the polyps are dimorphous in

a manner analogous to that observed in many Hydroids. In Renilla,

the second kind of polyps are scattered thickly over the upper

surface between the others, and appear in alcoholic specimens like lit-

tle papilla?, with clusters of whitish spots on their surface, and sur-

roimded with spicula similar to those around the ordinary polyps, but

less numerous and smaller. They are also asexual.

The writer first described these peculiar dimorphous forms of the

polyps of Renilla, in 1864,* as " rudimentary polyps," and afterwards

those of Leioptillum undulatum, Ptilosarcus Gurneyi, Veretillum

Stinijjsonu, etcf

* Revision of the Polyps of the Eastern Coast of the United States, Memoirs of the

Boston Society of Natural History, vol. i, p. 12.

f Proceedings of the Essex Institute, vol. iv, p. 182-5, 1865.
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Dr. Albert Kolliker has recently investigated this interesting sub-

ject much more completely, both among Peiinatalacea and Al-

cyonacea, and has already published a short notice,* preliminary to a

more extended memoir upon it. For these reasons it will be passed

over in the following pages with only such descriptions of the exter-

nal appearance of the two forms of polyps as may be useful for the

dotermhiation of the genera and species.

Renilla amethystina Vcniii.

Bulletin of the Museum of Comp. Zool, p. 29, Jan. 1864; Proceedings Boston Soc

Nat. History, 1866, p. 326.

Plate V, figure 1.

Frond large, rather thin, broad reniform, broader than long, proper,

tion of breadth to length about as 1 -3 : 1 ; sinus extending more than

one third across the length of the frond, about equal to one third of

its breadth ; the posterior lobes broad and rounded, meeting behind
_

Peduncle placed at about its own diameter from the end of the sinus
;

length, in contraction, equal to about a third of the breadth of the

frond. Lower surface and peduncle rough with spicula, which are

arranged somewhat in radiating lines, upper surface slightly convex,

covered with very numerous, rather closely set, small polyps, which

are surrounded at base by slightly projecting, rigid calicles, strength-

ened by numerous spicula, which rise up in angular clusters. Thickly

scattered between the ordinary polyps are those of the second or rudi-

mentary kind, which form, in the contracted state, much smaller ver-

rucae, surrounded by a lower border of s^^icula, and consisting of clus-

ters of from eight to thirty, small, round paiiillse, each with a dark

point in the centre.

According to Mr. Bradley's observations upon the living polyps,

these are mostly '25 of an inch long, and about '12 across the expand-

ed tentacles, the bodies of the polyps being about '06. " They are

transparent, with an opaque stomach, the eight radiating lamellse

showing through the walls ; around the small mouth, which is edged

vnXh white, are eight radiating white points, corresponding to the

intervals between the tentacles ; around the base of the tentacles is a

brown ring, which runs down in points opposite the spaces between

them. Opposite the base of each polyp are two (rarely four or five)

bunches of little white rays. The frond is nearly transparent, but highly

colored by very numerous purple spicula, evenly distributed on the

* Verhandlungen der physik-medicin G-esellschaft in Wiirzburg, Dec, 1867. Also,

Annals and Mag. Nat. Hist., March, 1868.
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peduncle and lower surface, but on the upper side arranged along the

edges of the polypiferous radiating lines, and especially concentrated

about the five (rarely six or seven) white points that surround the

closed polyps. The polyps are arranged somewhat in quincunx, in

lines that radiate from the attachment of the peduncle, and curve out-

ward on the sides to the lobes. The tentacles are narrow and taper-

ing, "04 to "06 long, bearing, especially in young specimens, well marked

pinnte at the tip and edges, which in old ones often become reduced

to a mere fringe."

In alcohol the usual color is deep rich purple, due to the color of

the spicula, with the tip of the peduncle light yellowish ; but some

specimens are light, reddish purple, and one is pure white, due per-

haps to disease or injury, for it has become deformed. The polyps,

when expanded, usually show the eight white lobes around the mouth,

and the brown band below the tentacles.

The spicula are all slendei- and irregularly prismatic in form, some-

times bent, a little thickened in the middle, tapering slightly to near

the ends, which are somewhat enlarged and bluntly truncated. They

vary considerably in size, those of the upper surface around the polyp-

cells and in the integument of the lower surface being the largest

;

many others are about half as long, and others not more than a fourth.

The largest spicula of the upper surface are about -810'""' long and

•064"'" thick ; some the larger ones from the lower surface are -544"""

long by -056'"'" thick, and •608'"™ long by -048'"'"
;
with these are

many small ones about •350"'"' by •048""". Some of the larger spicula

from the white specimen are •640"'"' long by -004'"'" thick, and the

smaller ones •240°"" by •024""". The color of the spicula in the darker

specimens is deep amethystine purple ; in the lighter specimens, light

purple or silvery white. The spicula all reflect light in a peculiar

manner, which gives them a silvery lustre. They do not appear to

have such well marked triangular sections as those of " M. ameri-

cana^'' figured by Dr. Kolliker,* the angles being less prominent,

without reentrant angles between them. In many cases the section

is nearly round, or quadrangular with rounded corners, but to-

ward the ends of the spiculum, usually triangular with rounded

angles.

When contracted in alcohol, one of the largest specimens measures

3^75 inches in breadth ;
3^30 long, from posterior lobes to front ;

2*20

from sinus to front; •SS in thickness; diameter of polyp-cells •OG.

When living, some specimens were more than 6 inches in breadth.

* Icones Histiologica^, ii, Taf. xix, fig. 16.
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Panama, nortli of the railroad-wharf, on sand at extreme low-

water, abundant on one occasion only,—F. II. Bradley ; Panama,

—

J, II. Sterubergh, Capt. J. M. Dow, T. Kowadl, Esq.; Pearl Islands,

dredged on muddy bottoms, 4 to 6 fathoms,—F. H. Bradley ; Acajutla,

San Salvador,—F. II. Bradley ; Zorritos, Peru, dredged on muddy
.bottom,—F. H. Bradley.

The single white specimen, referred to above, was found at Panama

with the ordinary variety. The irond, apparently owing to injury or

disease and subsequent restoration, is divided into three nearly equal

lobes by two deep lateral notches and the sinus. The polyps are not

retracted and appear a little larger than usual. The spicula are pure

white and apparently somewhat smaller than in other specimens.

This species has but little resemblance to M. reniformis of the south-

ern Atlantic coast of the United States, being much larger, with

smaller, more crowded, and far more numerous polyps, while the frond

is broader than long, instead of longer than broad. The color is

also much deeper and brighter, and the under surface rougher. It re-

sembles It. patula Verrill, from Cumana, Venezuela, more than any

other species, but can scarcely be confounded even with that, since it

differs considerably in form and color and in the size of the polyps,

and has a thicker frond.

Family, Pexnatulid^.

Leioptilium undulatum Verrill.

Proceedings of the Essex Institute, iv, 1865, p. 182.

Basal portion smooth, pointed at the end, swelling into a large bulb

just below the pinna?. Posterior part of the body, except along a

narrow median band, covered with large verruciform rudimentary

polyps, forming rounded papilla;, some of which are a tenth of an

inch in diameter. Pinna? large, very broad and rounded, with nar-

row bases, the edges thrown into undulations or frills. Polyps rather

large, arranged in three alternating rows along the edges of the pin-

na?. Axis very slender, about two inches long, extending from about

an inch above the basal end to about the middle of the pinnate por-

tion. The naked base, of a specimen 4-25 inches long, is I'VS ; the

largest pinnte '75 long and 1-1'2 wide. This specimen has twenty-five

pinna^ on each side.

Pinnacati Bay, Gulf of California,— Mr. Stone. (Smithsonian

Institution).
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Ptilosarcus G-urneyi Gray.

Sarcoptilus {Ptilosarcus) Gurneyi Gray, Ann. and Mag. N. H., vol. v, p. 23, pi. iii,

fig. 2, 1860.

Pennatula tenua Gabb, Proc. Gal. Acad. Nat. Sci., ii, p. 166, 1862.

Ptilosarcus Gurneyi VerriU, Proc. Essex Inst,^1865, p. 183.

Puget Sound, Washington Territory,—Dr. C. B. Kennerly.

Family, Virgularid^.

Stylatula Verrill, 1864.

Polyps forming clusters upon the upper side of the lateral processes,

which are supported beneath by conspicuous, sharp, radiating, spine-

like spicula, which are much expanded at the base and divided into a

number of irregular teeth. Besides these there are numerous, much
smaller, acicular spicula imbz'icated at the base of the large ones and

imbedded in the cojnenchyma. The stem is long and slender, as in

Virgularia^ and the lateral processes become obsolete below. The ba-

sal portion is naked, enlarged and bulbous at the base. The axis is

almost cylindrical, stony, with a radiated librous structure, and passes

through nearly the entire length. This genus is, as yet, known only

from the west coast of America.

Stylatula gracilis Verriii.

Bulletin Mas. Comp. ZooL, p. 30, Jan. 1864.

(?) Virgularia gracilis Gabb, op. cit., iii, p. 120, March, 1864.

Plate V, figure 2.

Stem very slender, cylindrical ; base smooth, swollen and bulbous

for a considerable distance relative to the length ; above this a row of

transverse processes (or wings) commences on each side, which are at

first very narrow and slightly prominent, and leave between them, on

both the front and back, a longitudinal naked space ; the lateral pro-

cesses gradually become wider and more prominent upward, and the

naked bands becoming linear, the one on the back side is soon

obliterated by the over-lapping of the lateral wings, while that on the

front side finally disappears by the meeting of the processes in front.

The lateral transverse processes at first bear very small rudimentary

polyps in the form of small papilla^, higher up they become more ele-

vated and supported beneath by sharp, white, radiating spines, 10 or

12 to each wing, while on the upper edge they bear a single row of

15 to 18 moderately large polyps, which in contraction are papillae

about equal in length to the spines. In the middle region the wings

are close together, about 30 to an inch, arranged alternately upon
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the sides and regularly overlai)i)in<; behind. Near the ui)per end

they become more oblique and less crowded, about 15 to an incli, but

overlap strongly. These wings are everywhere evenly rounded out-

wardly and more or less crescent-shaped. The axis is white, solid

and very calcareous, subcylindrical, with three slight longitudinal

grooves, diameter -03 of an inch in the middle of the largest speci-

mens. The radiating spines of the wings are smooth and sharp at

the outer end, longitudinally striated toward the base, which is en-

larged to a greater or less extent, flattened, and usually divided by

several irregular incisions into unequal lobes. In the largest speci-

mens, several of these spines measure respectively 1-5 7""" long by
•20""" wide; 1-47""" long by -25""" wide; 1-36'""' long by -IS"'" wide.

The small spicula among the bases of these and in the coenenchyma

are slender, somewhat prismatic, and acicular; those of average size

measure "SO'"'" long by '05""" thick, but many are smaller than this.

The entire diameter of the largest specimen from Panama Bay,

from which the above measurements are taken, in the middle portion

is '10 of an inch ; its length is unknown, both ends being broken off.

A nearly perfect specimen from Cape St. Lucas, having much smaller

Avings and spines, measures 6 "8 inches in length ; diameter in middle

•07; of bulbous base ^14; length of bulb to commencement of wings

(much contracted) 1"30; length, or elevation, of wings •OS. Color, in

alcohol, yellowish white.

Pearl Islands, Bay of Panama, dredged in 4 to 6 fathoms,—F. H.

Bradley ; Cape St. Lucas,—J. Xantus.

Virgularia gracilis Gabb.

Viryularld gracUis Gabb, appears to be near the preceding, but no

mention is made of spines below the lateral wings, which are said to

be acute. It may be a different species or even a different genus.

The specific names, gracilis and elongata, were, by a singular coinci-

dence, independently given to these forms by Mr. Gabb and myself at

about the same time. The following is the original description

:

" Polypidom long and very slender. Decorticated stem circular or

elliptical in section, smooth on the surface. Polypiferous lobes slen-

der, exsert, lunate, acute at the tips and broad at the base ; arranged

obliquely and alternately on the antero-lateral face of the stem.

These lobes occupy the upper half of the polypidom ; retaining their

full size to the extreme a|3ex, but diminishing below, so that on the

middle of the stem they are exceedingly minuie ; and an inch or two

below, are only represented l>y a slight ridge on the sheath, in which

Tr.vxs. Coxxecticut Acad., Vol. I. 49 April, 1868.
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are two or three cells. The lower fourth of the sheath is dilated to

about three times the thickness of the rest of the stem.

Leug'th 19 inches; diameter of the naked stem '03 in.; smallest di-

ameter of stem, with the sheath, "04 in. ; diameter of expanded base

•13 in.; length of largest lobes "15 inch.

Locality, Bay of Monterey, 20 fathoms. Collected by Dr. J. G.

Cooper, of the State Geological Survey.

This species can be at once distinguished from V. elongata G.

(Proc. Cal. A. N. S., vol. ii, p. 167) by its more slender form, its pro-

portionally large polypiferous lobes, its cylindrical stem, without any

grooves, and the coxnparatively smaller portion of the stem bearing

the lobes."

Stylatula elongata Ven-iii.

Bulletin Museum Comp. ZoiJlogy, p. 30, 1864.

Virgularia elongata G-abb, Proc. Cal. Acad. Nat. Sci., ii, p. 167, 1863.

This sp3cies is larger and stouter than the preceding. The pinme

are broader and more overlapping, leaving a naked space between the

lateral rows for only a short distance from the base. In the middle

twenty of the lateral wings, on each side, occupy an inch. The spines

are larger and less numerous.

Near San Francisco, Cal.—A, Agassiz.

Sub-Order, GORGONACEA.

Family, Goegonid^.

Gorgonia.

This genus, which formerly included the entire sub-order, has been

repeatedly restricted to narrower limits by successive authors, until

in the work of Milne Edwards and Haime* it is limited to those spe-

cies allied to G. verrucosa of the Mediterranean, Yet even they, as

it now appears, united with it some speciesf allied to Muricea., etc.

Dr. Albert Kolliker, who in a recent workj has very thoroughly in-

vestigated the microscopic structure of the Alcyonaria, reunites T^ath

Gorgonia several of the genera established by Milne Edwards, Valen-

ciennes, and others, viz : Rhipidogorgia, Pterogorgia, Xiphigorgia^

Hymenogorgia, Phyllogorgia, Phycogorgia, Leptogorgia, Lophogor-

gia, and part of Gorgonella. As thus enlarged, the genus Gorgonla

of Kolliker includes all the Gorgonidse having a horny axis and thin

coenenchyma, with small and simple spicula.

* Histoire naturelle des Coralliairei?, 185*7, vol. 1, p. 157.

f Muricea vatricosa KolL, Thesea exserfa D. & M., Echinogorgia aricla, etc.

if.
Icones Histiologice, oder Atlas der vergleichonden Gewebelelire, ii, Leipzig, 1866,

4to, with XLS plates.
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lie sub-divides the genus, liowever, into tliree groujis, as follows:

1. Speeies having only spindle-slniped spicida.

2. Species having spindles and braeket-sliaped spicula (Khunmeru).

3. Species having spindles, and in a peculiar external layei-, singu-

lar club-shaped spicula.

The last group contains G. verrucosa and closely allied species, and

corresponds partly with Gorgonia as restricted l)y jVIilne Edwards.

It appears to be a very natural and well-defined group, approaching,

by its smooth external layer composed of club-sha])ed spicula, the

genus Eunicea. All the ascertained species belong to the Mediter-

ranean and African coasts.*

The second section is also a natural and clearly detined group, cor-

responding to a great extent with Gorgonia and Pterogorgla of

Ehrenberg, though a few species of the latter go into the first section

(P. sarmentosa 'And JR. petechizans). It includes the typical species

of Pterogorgla, jLiphigorgla, and PPymenogorgia of Edwards and

Haime, and two species of Leptogorgia, as well as the type of lild-

ptidogorgia Val. [H.Jiabellwn). All the species, so far as known to

me, are Atlantic, and nearly all are confined to the West Indies and

Atlantic coasts of North and South America, not one having yet been

found upon the Pacific coast of America.

The first section, however, appears to include several natural groups,

two of which appear quite as distinct as the two preceding. Among
the species enumerated by Dr. Kolliker are several species referred by

Edwards and Haime to Gorgonia, Rhipidogorgia, Gorgonella, Lep-

togorgia, Pterogorgla, and the typical species of Lophogorglo.

The numerous species of Gorgoniw from the west coast of Amer-

ica, would all fall into the first of Dr. Kolliker's sections, but among

them there are two well-defined groups, characterized l)est by pecul-

iarities of the spicula, each including numerous species.

In the first of these divisions the spicula of the coenenchyma are

mostly small, warty or papillose doiible-spindlesf of two kinds,—

a

longer and more slender sort, mingled with those that are shorter and

thicker. {Litlgorgla, V.).

In the second division there are, in addition to the two forms of

double-spindles, a large number of " double-wheels," or short snicula

* G. papulosa Esper, formerly supposod to be from the East Indies, was collected at

the Cape of Good Hope by the United States Exploring Expedition (Coll. Smithsonian

Inst, and Yale Museum).

f Those spicula havinj,' a fusiform shape, more or less pointed at the ends, with a

narrower and usually smooth space in the middle, are termed " double-spindles " (Dop-

pelspindeln) by Dr. Kolliker. Those witliout the median constriction arc " spindles."
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with a slender axis, smooth in the middle, but surrounded toward
each end with a circular and usually sharp ridge, like a little wheel.

These spicula are often broader than long, and then, when seen end-

wise, resemble disks or circular beads with an apparent depression or

perforation at the centre, owing to the transparency of the axis. In

addition to the six species described below, this group iucludes G.

fusco-purpurea Kolliker, the spicula of which he has well figured (Taf.

xviii, figs. 28-31), and perhaps other described species. {Eugorgia V.).

In each of these two groups there are species with virgate, pinnate,

bipinnate, and reticulated branches. There are also, in each, species

with flat and with prominent cells. It is therefore evident that such ex-

ternal chai-acters as the mode of branching and degree of prominence

of the cells, cannot be considered as of generic importance, and that

such genera as TlhipidogoTgla Yal. and T^eptogorgia Edw., founded

only on such characters, are unnatural and heterogeneous groups,

which should be dropped from our system of classification.

It is probable, however, that more than the two natural groups

above described, are included in the first of Dr. Kolliker's sections,

represented by species that I have not been able to study satisfacto-

rily, and among those groups that are most likely to prove distinct

types, is that embracing G. pjolma and allied species, corresponding

partly to the genus Lophogorgia Edw. and Haime.

The species of Gorgoninae which I have been able to study, may
be arranged, in accordance with the above considerations, in the fol-

lowing manner

:

Gorgouia.—Species having sjjindles in the coeuenchyma, and an

external layer of peculiar, small, club-shaped spicula, producing a

smooth surface. Type, G. verrucosa \^.^ [now EunicellaY.—Reprint).

Pterogorgia.—Species having in the coeuenchyma small double-

spindles and also crescent or bracket-shaped spicula, nearly smooth

on tlie convex side. Type, P. acerosa Ehr. (now Gorgonia.—Reprint).

Eugorgia.—'Species having longer and shorter double-spindles, and

numerous double-wheels; surface decidedly granulous, with naked

spicula. Type, E. ampla V.

* It is not improbable that upon further study this group wUl be found to belong to

the Plexauridce, near Uunicea, with which Ehrenberg, indeed, united it. So far as my
examinations have gone this appears to me to be more in accordance with its true affin-

ities. If this suggestion prove correct, the group should receive a new generic name,

and Gorgonia should be restricted, partially in accordance with Ehrenberg's work, to

the second group (now Pterojorgla) with G. flahsllum as its type, and including, also,

the true Pterogorgim ; and in fact these are also the most common and well-known

LmnjEan species. (Later studies ha\-ing confirmed this view, I have since adopted it,

in Am. Jour. Sci., xlviii, p. Nov., 1869.—Reprint).
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Litigorgia.—Species having the two fonus of (louhlf-spindlcs and
often a few small doul)le-liea(ls ; surface somewhat gramilous, hut less

so than in the last. Type, L. Flonti V. (now Leptogorgia.—lJe[)rint).

Neither of the two groups belonging to the Pacific coast of Amer.
ica can he referred to any of the generic divisions defined hy Ed-
wards and Ilaime, and if classified by their system, each group M'ould.

have to be dismembered and distributed among Gorgonia, Leptogor-

gia, Ptcrogorgui, and RlirpkJogorgla.

Consequently I have thought it necessary to give distinctive names
to the two groups already characterized, which I believe to be natu-

ral and well defined, and of generic importance, although others may
consider them as subgenera merely. But in the present state of the

science there appears to be no way to determine whether a certain

natural group be a genus or subgenus, except by the arbitrary decis-

ions or opinions of writers.

Leptogorgia Edw. and Haime, sens. mod. (Litigorgia, 1st Edition).

Leptogorgia (pars), Gorgonia (pars), Pterogorgia (pars), Rhipidogorgia (par.^, Gar-

gonella (pars), and Lophogorgia Edw. and Haime, CoraU., vol. I.—Rei^rint.

Spicula of the coenenchyma mostly small double-spindles of two
forms, longer and shorter. Branches usually slender, subdividing in

various ways; often reticulated, pinnate, or bipinate. Cells usually

prominent, sometimes flat, mostly in lateral rows or bands.*

A.

—

Flahelliform, branches bipmnate or tripinnate, not reticulated.

Leptogorgia Florae Ven-ill. (Litigorgia Flor.e, 1st Ed.).

Plate V, figure 3 ; and Plate VI, figure 1.

Corallum very much subdivided, forming elegant, fan-shaped tufts.

Several slightly flattened, slender, principal branches usually arise

from near the base and spread divergently in a single plane. Each

of these gives ofi", at intervals of about a quarter of an inch, very

slender, nearly uniform branchlets, which are altei-nate, or sometimes

opposite, and arranged pinnately. Most of these, especially in large

specimens, are again pinnate in the same manner, and some of their

* Having recently received from Dr. Kolliker the spicula prepared from the original

specimens of several of the species of Leptogorgia of Edwards and Haime, including

the type (L. viminalis), I have ascertained that of the fourteen species referred by them

to Leptogorgia, at least five, including the first, belong to the group which I had named

Litigorgia. Therefore it seems, on some accounts, best to restore the earlier name, al-

though a complete change in the definition and limits of the genus will be necessary.

Of their other species, two belong to Echinogorgia, two to Pterogorgia, one apparently

to Gorgonella, while three are unknown to me.—Reprint. (Sec Am. Jour. Sci., vol.

48, p. 325, November, 1869).
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pinnte again subdivide, but less regularly. The l^ranehlets are all

of nearly uniform size, slender and short, somewhat flattened and en-

larged at the ends, which ai-e tridentate. The cells are very small, but

form well marked conical verrucne, arranged in two alternate rows on

most of the branchlets, but sometimes forming only single marginal

rows on the terminal ones. The front and back sides of the branches

are destitute of cells, and on the principal ones usually show a well-

marked longitudinal furrow. Color bright red, sometimes tinged

with yellowish. Height of the lai-gest specimens 6 inches ; breadth

12 ; diameter of the main branches at base 'V2 of an inch ; of the sec-

ondary ones '06 ; of the terminal ones "04 ; length of the terminal

branchlets usually al)out •35, rarely '75.

The spicula are bright red with a few yellow ones intermixed. The

longer double-spindles are rather slender, with acute ends, and cov-

ered mth close warts arranged in about six distinct whorls, besides the

terminal clusters ; stouter ones smaller, Avith blunt ends
;
polyp-spic-

ula bright yellow, slender, with few, distant, small warts or paj^illse.

The longer double-spindles measure -132""" by -048'"'", -132 by -036,

•120 by -048, -120 by -042, -108 by '048, '108 by -042, "108 by '030;

the stouter ones -095 by -042, -084 by -048, -084 by -042, "078 by -036,

•060 by -030 ; the polyp-spicula -108 by ^033, '108 by ^030, •09G by -024,

•072 by •018.

Panama and Pearl Islands,—F. H. Bradley, J. H. Sternbergh.

This species resembles, in its mode of branching, Eugorgia Mexi-

cana V. and E. Daniana V., but is much more slender and delicate,

with a smoother surface and denser coenenchyma, and is very distinct

in its spicula, its color is also very different. The spicula resemble

closely those of L. eximia V. but are somewhat more slender with

the warts not so close. The external characters are very different.

I have named this elegant species in honor of the excellent wife,

whose sympathy and encouragement were the chief causes that in-

duced me to devote my life to the study of Nature.

I3_ FlabelUform, the branchlets mostly coalescent and reticulated, the terminal ones free.

LeptOgorgia AgaSSizii Verrill. (LitigoeCxIA Agassizh, 1st Ed.).

Ehipidogorgia Agassizii {pars) Verrill, Bulletin Mus. Corap. Zool., p. 32, Jan., 1864.

Gorgonia Agassizii {pars) YerriU, Proc. Boston See. Nat. Hist., x, p. 327, 1866.

Plate V, figure 4.

Corallum forming very finely and regularly reticulated fans, usually

rounded in outline. Several flattened main branches arise from the

laro-e thickened and very short base and radiate across the fan, sub-

dividing so rapidly and regularly that they cannot often be traced
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more tlian half way across, before becoming lost in the small, even

branchk'ts. These form small, an<>:ular meshes, usually ahout a tenth

of an inch across, but often smaller, ordinarily about as high as broad,

but sometimes twice as high ; at the outer edge the branchlets are

free for about an eighth of an inch, with expanded tips, and have a

diameter of about '05 inch. The cells are small but conspicuous, in

the form of small oval openings at the summits of small verrucse.

They are thickly scattered over the whole surfiice of the frond, except

upon the large branches and base, where they are few and distant.

Color deep red mingled with bright yellow, or red with yellow cells,

the relative amount of red and yellow varying. Height of the largest

specimen 12 inches; breadth about as much; width of main branches

near the base '32 ; diameter of branchlets '04 or 05 of an inch.

Spicula deep red and bright yellow ; those of the polyps j^ale am-

ber. Most of the spicula are rather short, thick, and blunt, with rel-

atively large, crowded warts, and a very narrow median sj^ace. The

longer spicula are not so blunt as the others, and have smaller and more

numerous warts. The longer ones measure '120™'" by -048, -110 by
•048, -108 by -342, -102 by -054, -084 by -036

; the stouter ones '090 by
•084, -084 by '048

; the double-heads -048 by -030, ^036 by -033
;
polyp-

spicula -060 to -084 long by '012 to -024. The openings of the cells

are from •21""" to -SS""™ in diameter.

Acapulco,—A. Agassiz ; Cape St. Lucas,—J. Xantus ; La Paz,— J.

Pedersen.

Leptogorgia media Vcrriii. (Litigorgia media, 1st Ed.).

Rhipidogorgia media Yerrill, Bulletin M. C. Z., p. 33, .Jan., 1864.

Gorgonia media Verrill, Proc. Bost. Soc. N. H., x, p. 327, 1865.

Corallum regularly reticulated throughout, with larger meshes, form-

ing broad fans, often higher than "wide, and frequently lobed and more

or less subdivided, strengthened by large midribs. Several principal

branches, which are large and compressed, arise from near the base

and pass divergently through the greater part of the breadth of the

frond. The branchlets are round and small, and nearly all coalescent

except the short terminal ones, forming meshes that are mostly nearly

square and usually -20 of an inch in diameter, but often not more than

•12, and sometimes up to *80 in height, with the width -20. The
branchlets are from '06 to -08 of an inch in diameter. The cells fonn
very small verrucae, with oval opening about "005 in diameter. The
largest specimens are about 15 inches high and 12 broad. Color red
or brownish, often tinged with yellow, esiiecially on the midribs.

Spicula very small and blunt, bright red and deep yellow interrain-
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gled. Longer double-spindles covered with numerous, close warts

with a narrow but well defined median space, the ends blunt ; stouter

ones nearly as large and with similar warts. The longer double-spin-

dles measure •102""" by •042""", -096 by -042, -084 by -042, ^084 by

•036 ; the stouter ones ^084 by -048, -072 by ^042, '072 by ^036, -060 by

•036, -048 by -024; the polyp-spicula •OeO to "084 by -018 to -024.

Acapulco,—A. Agassiz ; Cape St. Lucas,—J. Xantus ; La Paz,

—

Maj. Wm. Rich ; San Salvador,—Capt. J. M. Dow ; Corinto, Nicara-

gua,—J. A, McNiel ; La Paz,—J. Pedei'sen.

This species resembles L. Agassizii more than any other species.

Leptogorgia eximia VerrUi. (Litigorgia eximia, 1st Ed.).

Plate V, figure 20. Plate VI, figure 2.

Frond broad and rounded, composed of slender, round branches,

which are openly riticulated throughout, except the short terminal

branchlets at the edges. There is no distinct midrib, all the branches

being nearly uniform in size, except very near the base, which rapidly

subdivides into a large number of nearly equal primary branches, not

distinct from the secondary. Occasionally secondary fronds start out

from the sides of the frond, and one specimen has irregular, crooked,

simple branchlets, arising from the sides, with a hollow axis, apparent-

ly the habitations of some parasite.

The reticulations are quite irregular in size and form, frequently

squarish or rhomboidal, from '20 to "25 of an inch across, but more

commonly with about the same width and three or four times higher

than wide. Many short free branchlets often project into the larger

meshes. The terminal branchlets are sometimes free for an inch, bnt

usually much less. The cells are small and usually closely arranged

on all sides, forming small, rounded verruce?e, which are slightly prom-

inent. Color bi'ight red or vermilion. The largest specimens are

about 10 inches high and broad; diameter of branchlets '06.

Spicula bright red, with a few light yellow ones ; those of the polyps

light yellow. The longer double-spindles rapidly taper to the acute

ends, and are covered with rather large warts, which are not crowded

;

stouter ones much smaller, blunt at the ends, with fewer and more

crowded warts. Polyji-spicula very slender, with few distant warts.

The longer double-spindles measure -138""" by 060, -132 by -054, -132

by -048, -120 by -054, •lOS by -048; the stouter ones '108 by '054,

•090 by ^048, -060 by ^030; double-heads -060 by ^048, '038 by ^036;

polyp-spicula -072 to -120 by -012 to -024.

Pearl Islands, 6 to 8 fathoms, by divers,—F. H. Bradley.
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This beautiful species resembles in its reticulations L. media Y., but

the meslies are usually larger and the coral has a more open and flex-

ible appearance. It also difl'ers, in all the specimens seen, in having

no distinct midribs or large branches. The spicula are quite distinct,

and resemble those of L. Florm mxxch more closely.

Leptogorgia Adamsii Ven-iii. (Litkiorgia Adamsii, 1st Ed.).

Ehijndogorgia Agassizii (pars) Verrill, Bull. Mus. Conip. Zool., p. 32, 1864; Proc. Bost.

Soc. Natural History, x, p. 327, 1866.

RMpidogorgia ventalina Ducli. and Mich., Supplement aux Mem. sur Coralliaries des

Antilles, IBGl, p. 20, Tab. iv, fig. 3, (non G. ventalina Linn., Pallas, Esper, etc., nee R.

ventalina Edw. and Haime).

Gorgonia (Litigorgia) Adamsi Verrill, Am. Jour. Sci., xlv, p. 415, May, 1868.

Plate V, figure 5. Plate VI, figure 4.

Corallum forming large, broad, rounded fans, with very small

reticulations. Very young specimens, with fronds one to four inches

across, usually have a rounded outline, nearly as high as broad, often

very regular and almost circular, and in this stage have a few prin-

cijjal branches, radiating from close to the base, scarcely compressed,

and traceable about half way across the frond, but often for not more

than a fourth of the breadth. The branchlets are all very slender and

uniform in size throughout, producing, by their fine, regular reticula-

tions, a very elegant effect. The terminal branchlets are free and

usually project about a tenth of an inch. The reticulations are

mostly square or polygonal, sometimes rounded, and average "06 to

•10 of an inch across, and«the branchlets are ordinarily about "03 in

diameter, but often less.

Adult specimens have large, slightly compressed principal branches,

which arise from near the base, and diverging through the frond, throw

off large secondary branches which spread often at nearly right

angles. Sometimes these coalesce, forming large, somewhat quad-

rangular areas, two or three inches across, and filled, like the rest of

the frond, with fine reticulations. Occasionally secondary fronds

arise from the sides and spread at right angles, other secondary fronds

occasionally appear, like nearly circular rosettes, attached only by the

centre to the side of the primary frond.

Tlie largest specimens are 20 to 22 inches high, and 20 to 25 broad

;

the large branches -3 to "4 thick; the trunk at base 1 inch to 1*5.

Color light purple, usually with the terminal branchlets light yel-

low, sometimes yellowish over the whole surface. In life, one speci-

men was " l)right crimson, polyps deep orange,"—F. H. B.

Spicula light purple and yellow, sometimes the same spiculum has

Trans. Connecticut Acad., Vol. I. 50 June, 1868.
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its opposite ends of these two colors. Longer double-spindles with

slender and acute ends, the warts rough and not very close, though

more so than in L. exim'ta V. ; the warts nearest the narrow median

space are considerably largest. The stouter ones are much smaller,

and also acute. Polyp-spicula light amber, very slender. With the

larger spicula are many small, short ones, with only a single wreath of

warts at each end.

The longer spicula are -156'""' by -036, 'loG by -048, -120 by -036,

•132 by -042
; stouter ones -096 by -048, •072 by -036; the smaller

•048 by -024.

Panama,—C. B. Adams, J. H. Sternbergh, F. H. Bradley ; Pearl

Islands, 6 to 8 fathoms by divers, large ; and Zorritos, Peru,—F, H.

Bradley ; Punta Arenas and Corinto, Nic,—J. A. McNiel.

This is, when well grown and perfect, a very elegant and beautiful

species. The reticulations are of about the same size as those of X.

Agassizii, but the branchlets are more slender and the cells smaller.

The character of the midribs is also difierent, but the best characters

for distinguishing them are found in the forms and structure of the

spicula, which ai'e very diiferent in the two species. It has some re-

semblance in form and color to Pterogorgiaflahelhim of the West In-

dies, but the spicula separate them generically. ,

I have dedicated this to the memory of the lamented Prof. C. B.

Adams, who was, perhaps, the first to bring it to this country. His

specimens are in the museum of Amherst College.

LeptOgOrgia rutila VerriE (Litigorgia Adamsh, var. rutila, 1st Ed.).

RMpidogorgia Agas&izii {pars)Yevv\\\ op. cit, p. 32.

Plate VI, figure 5.

The specimens from Acapulco are bright light red in color (between

minium and vermillion) and diifer in several other respects. The

branches are not so slender and the reticulations are smaller and more

regular, the cells also are more crowded, prominent, and distinctly

bilobed. In these external characters it resembles JO. Agassizii, but

the cells ai'e not quite so large and the branchlets more slender. The

axis is amber-color and translucent in the branches.

The spicula are mostly light red, variable in size and shape, mostly

rather slender. Long double-spindles rather slender and acute, Avith a

wide median space ; each end has three or four whorls of warts, those

next to the median space considerably largest, the others diminishing

to the ends. Stouter double-spindles about as thick but shorter, blunt,

mostly with but two whorls at each end, the inner ones much the
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largest, the outer ones close to the ends ; median space rather wide.

There are numerous much smaller spicula, with a well marked median

space, and a whorl of warts on each end, which are more or less con-

fused with a cluster of terminal warts. Sometimes the terminal warts

form a small terminal whorl. Polyp-spicula light red, slender, acute,

slightly papillose.

The long double-spindles measure -ISG""" by -048, -121 by -048, -144

by -042, -103 by -030; the stouter ones -090 by -042, '078 by -042, -072

by -036; the small ones -054 by -028, -048 by •024, -030 by -024.

C.

—

Flabelli/orm, loosely and coarsely reticulated; terminal hmnchlets free. Cells flat or

but slightly raised.

LeptOgorgia StenobrOChis Verrlll. (Litigorgia stenobrocuis, Isted.).

Gorgonia stenohrocUis Val.,* Voyage de la Venus, pi. 12, fig. 1, 1».

Rhipidogorgia stenohrachis Val.; Edwards andTIaime, Corall., i, p. 176, 1858; Verrill,

Bulletin M. C. Z., p. 32 ; and Proc. Best. Soc. N. H., x, p. 327. (Misspelled.)

R. Englemanni Horn, Proc. Phil. Acad., 1860, p. 233. (Perhaps distinct).

Gorgonia {Eugorgia) stenobrachis Verrill, Am. Jour. Sci., x!v, p. 414, May, 1868.

Corallum forming large, openly reticulated fans, with stout, sub-

parallel, upright branches, and long, oblong or rectangular meshes.

In young specimens the trunk is divided close to the base into two

or more principal branches, which give off irregularly numerous bran-

ches of nearly the same size, so that the main branches very soon blend

with the others and can be traced only for a short distance. The

secondary branches and the branclilets start oi;t nearly at right angles,

and then suddenly bend upright and become parallel with the preced-

ing branches. The cross branclilets project nearly at right angles,

connecting the branches together at intervals varying from '5 to 2

inches, so that the meshes have openings of these lengths, and about

•20 to -25 wide. The terminal branches are of about the same size as

the other branches and free for the distance of one or two inches.

The branches and branclilets are often nearly round, at other times

compressed in the plane of the frond, or even at right angles to it.

The cells are small, very numerous, arranged closely in many rows

along each side of the branches and branclilets, but nearly covering

the latter. They are mostly flat, but occasionally the borders are

slightly raised. Median naked space Avell marked and often having

strong longitudinal furrows. Color dull yellow, often tinged with

purple, frequently stained dark umber-brown in drying. In life,

" brownish yellow to faint salmon, polyps light yellow,"—F. H. B.

* The locality given (New Zealand) is probably an error. Spicula of the original

type agree well with the ordinary forms.—Reprint.
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Height of the largest spechnens about 2 feet; breadth about the

same ; diameter of branchlets -15 of an inch.

The spicula are reddish purple and light yellow intermingled, both

colors sometimes occurring on one spiculum. Long double-spindles

somewhat slender, acute at the ends, with a rather wide median space

;

warts distant, forming about three whorls around each end, those next

the middle much the largest. Shorter double-spindles thick and blunt,

with a wide median space, on each side of which there is a whorl of

large thorny warts ; beyond these is a small wreath of much smaller

warts, close to the ends, and often confused with the terminal cluster

of few small warts. In addition to these there are many much small-

er double-spindles, with two well separated whorls of small warts on

each end, one of which is nearly terminal and much the smallest.

The long double-spindles measure •121'"'" by -036, and -108 by '036
;

the stouter double-spindles -384 by -048, -072 by -048, -061 by -048, and

084 by -042
; the small ones -036 by -024.

Zorritos, Peru ; Panama ; and Pearl Islands, in 6 to 8 fathoms, by

divers, large,—F. H. Bradley ; Panama,—J. H. Sternbergh, A. Agas-

siz ; Corinto and Punta Arenas,—J. A. McNiel ; San Salvador,—Capt.

J. M. Dow ; Acapulco,—A. Agassiz.

Leptogorgia stenobrochis, var. Englemanni. (LitigorcxIa, 1st Ed.).

The original specimen, described by Mr. Horn, and others from Aca-

pulco and Panama differ slightly from the ordinary forms from Panama

in having smaller and usually less elongated reticulations. The branch-

es are also more compressed and in some specimens thicker, though not

constantly so. The cells are very numerous, thickly scattered over

the whole surface of the branches, but sometimes leaving a narrow

median space. They are oblong and slightly prominent.

The color is reddish brown, yellowish brown, or dull brownish yel-

low tinged with reddish.

The spicula are light yellow and deep red intermingled, and agree

nearly with those of the ordinary variety in form, but are smaller.

D.

—

Imperfectly flabelliform, the branches pinnate or imperfectly hipinnate, not reticula-

ted; iranchlets rather short. Cells someiuhat prominent.

Leptogorgia ramulus VerriU. (Litigorgia ramulus, 1st Ed.).

Gorgonia ramulus Val., ComiDtes-rendus, t. xli, p. 12; Edwards et H., Coralliaries, i,

p. 160, 1857; Verrill, Bulletin M. C. Z., p. 38; Proceedings Boston Soe. Nat. Hist, x,

p. 326, 1866.

Gorgonia humilis Verrill, Mem. Boston Soc. Nat. Hist, i, p. 6, 1864, {non Dana).

f Lophogorgia Panamensis Duch. and Mich., Supl. Corall. des Antilles, p. 19, Tab. iv,

fig. 1, 1864, (the red variety).
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Corallum very branching, often in the form of a densely branched

shrub or bush, but frequently, especially when young, more or less fla-

belliform. The base is usually large and spreading, and quite fre-

quently several distinct trunks arise from the same base, forming a

thick clump. The trunk is very short and soon divides into several

large, divergent branches, which are nearly round, but sometimes a

little flattened, often more or less crooked, and give off from their

sides, at distances of about a foui'th of an inch apart, numerous short,

irregular, crooked, and nearly quadrangular branchlets. Many of

these become longer and larger than the rest, and again subdivide in

the same way. The ultimate branchlets are usually about '08 of an

inch in diameter, and from half an inch to an inch long, but occasion-

ally 2 inches. The teniiinal branchlets are mostly somewhat acute at

the ends. The cells form small rounded verrucre, which are quite prom-

inent and closely arranged in two series on each side of the branches,

giving them a quadrangular appeai'ance. On the larger branches the

verruc83 are more scattered and ii-regularly arranged. The openings

are mostly on the upper side of the verrucse, and laterally compressed.

The branches and most of the branchlets have, along the naked me-

dian space, a well-marked longitudinal furrow, in which there is usu-

ally a slender longitudinal ridge. The axis is light wood-color at the

base, blackish in the main branches, slender and light wood-brown in

the branchlets. The coenenchyma is almost always either uniformly

grepsh white or deep purplish red, but occasionally pink specimens

occur. One specimen has the lower branches and base white, the mid-

dle part of the trunk and the branches arising from it purplish red,

and the upper part of the trunk and terminal branches white, showing

conclusively that the white and red specimens are all one species, A
large specimen of the red variety is 8 inches high and 16 broad, with

the main branches '15 in diameter; another is 13 inches high and 10

broad, with the main branches -22 in diameter. Most specimens do

not exceed 6 inches in height and about the same in breadth.

Small dwarfed specimens sometimes occur that are 3 or 4 inches

high, with the main branches '08, and the branchlets '05 of an inch in

diameter, but agreeing in other respects A^ath the ordinary forms.

The spicula in the white variety are all white ; in the red variety

light purple, the polyp-spicula bright yellow. The long double-

spindles are but little longer than the others, not very acute at the

ends, thickly covered with distinctly sepai-ated, large, warty tubercles,

axis small. The stouter double-spindles are more blunt and more

closely covered with warts, which are still separate. Polyp-spindles
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slender, distantly papillose. The longer doiible-spindles measure

•IDS'""' by •042'"'", '102 by '042, -096 by -030, '090 by '042, -084 by

•036 ; the stouter ones -084 by -048, -078 by -036, "072 by -042.

Panama and Pearl Islands.—F. H. Bradley ; Panama,—J, H. Stern-

bergh ; Zorritos, Peru,—F. H. Bradley ; Acapulco,—A. Agassiz
;

(?) Cape St. Lucas,—J. Xantus; San Salvador,—Capt. J. M. Dow;
Corinto,—J. A. McNiel,

The two very distinct colors assumed by this species are feomewhat

remarkable and may serve to divide it conveniently into two varieties :

1st, the ordinary white form ; 2ud, the red variety. But as shown

above these colors may be found on a single specimen, and are not

accompanied by any other constant differences. The red variety is

possibly the form described as Lophogorgia Panamensis by Du-

chassaing and Michelotti, but does not agree well with their figure.

Their brief and very imperfect diagnosis is as follows :
" Ramosa,

ramis distinctis su.b-compressis, majoribus 4, minoribus 2 millimetris

latis, colore rubro. In insula Flamenco, prope Panama."

All the specimens from Zorritos are of the red variety, and agree well

with those of Panama, except that they are mostly somewhat smaller

and more slender.

The specimens from Acapulco and Cape St. Lucas differ considerably

in appearance from those of Panama. The bra chiefs are shorter and

thicker, length "2 to -5 of an inch, thickness 'OS, often somewhat clavate.

Cells nearly uniformly distributed on all sides of the branchlets, smaller

and less prominent, distinctly bilobed. Color deep red, some of the

spicula bright yellow. This may possibly prove to be a distinct sjje-

cies when a good series can be examined.

The specimens in the Museum of Comparative Zoology, formerly

described as Gorgonia humiUs, and supposed to have come from

Charleston, S. C, appear to be identical with specimens from Panama.

The former locality is probably altogether erroneous.

LeptOgorgia pnmila Verrill, sp. nov. (Litigorgia ptJimA, 1st Ed.).

Plate V, figure 8.

Corallum low, densely branched, imperfectly flabelliform, a few of

the branchlets coalescent, forming irregular, coarse reticulations.

Several crooked principal branches arise near the base and subdivide

in an irregularly pinnate manner, the branchlets being about a fourth

of an inch apart and from a fourth to one inch long. These are rather

thick, rounded, quadrangular, mostly curved, and spread at a wide

angle. The cells form small, rounded verrucae, which are but little

prominent and not crowded, alternating in two rows along each side
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of the branches. The largest specimen is 5 inches high and the same

in breadth ; diameter of the main branches -15
;
of the branchlets -08.

Color bright red, the surface sometimes fading to yellowish red.

The spicula are mostly light purplish red, mixed with a few light

yellow ones
;
polyp-spindles light amber-color. The longer double-

spindles resemble those of the preceding species, but are relatively

larger and more acute. They are closely covered with large warts,

with a rather wide median space. The stouter double-spindles are

similar, but blunter at the ends ; with them are many small, white

double-spindles with only one wreath of warts near the ends. The

longer double-spindles are -138'"'" by -048, -132 by -054, -120 by -048,

•120 by -042, -114 by -039; stouter ones -132 by '060, -108 by -043,

•102 by -048, -096 by -054, -084 by -042.

Zorritos, Peru,—F. H. Bradley.

This species is allied to the last, and branches in a similar manner,

but has thicker branchlets, with larger and more widely separated

verrucas, which are less prominent and open outward. The branchlets

are scarcely quadrangular, the spicula different in form, and the coa-

lescence of the branches, common in this, is very rare in X. ramulus.

Leptogorgia diffusa Ven-m, sp. nov. (Litigorgia diffusa, 1st Ed.).

Plate V, figure 6. Plate VI, figure 3.

Corallum loosely ramose, the branchlets subpinnate, producing an

open, shrub-like form. The trunk divides near the base, in the orig-

inal specimen, into two main branches and these again fork. The

branches give off pinnately, at distances of half an inch to an inch

apart, slender branchlets, which are flattened and spread at nearly

right angles, varying in length from a quai'ter inch to three inches

before subdividing, as some of them do, into secondary pinna?. The

main branches are round, but the branchlets are much compressed and

slender. The cells form rather large verruca?, which are enlarged at

base and quite prominent, not crowded, and arranged in two alterna-

ting rows on each side of the main branches, but in only one row on

each edge of the branchlets, which therefore appear serrate on account

of the broad-based cells. There is a very distinct sulcus on the larger

branches. The specimen is 5 inches high and 6 broad; diameter of

the main branches '10; width of branchlets "06. Color bright red.

The spicula are all bright red, resembling those of X. ramulus, but

larger and relatively stouter. The longer double-spindles are long,,

covered with large papilla? or warts, those next to tlie median space

largest. Stouter double-spindles decidedly blunt, closely covered by
large, rounded, rough warts. Polyp-spicula slender, bright yellow.
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The longer spicula are -144"^™ by -042, -132 by '054, -120 by '054, -108

by -048; stouter ones -114 by -054, -084 by -048, -072 by -054; polyp-

spicula -180 by -036, -144 by -030, -114 by -024.

Pearl Islands, Bay of Panama,—F. H. Bradley ; Gulf of Nicoya,

by divers, larger,—J. A. McNiel.

Readily distinguished by its lax branches, and distant, slender,

flattened branchlets, serrated by the distant, uniserial verrucse.

Leptogorgia Californica VerriU, sp. nov. (Litigorgia Calipornica, 1st Ed.).

Plate V, figure 10.

Corallum somewhat flabelliform, low, subpinnately branched, the

branchlets ascending, not coalescent. The branchlets are nearly round

and usually curve outward at first. They are from 1 to 2 inches long,

before branching, and from '08 to "10 thick. Cells flat, scarcely rising

above the general surface, arranged in about three rows along each

side of the branchlets. The apertures in contraction often appear

stellate. The naked median region is quite narrow. Color reddish

purple, often with a narrow yellow streak along the centre of the

median space. Height 4 to 6 inches.

The spicula are mostly reddish purple, some are half yellow, others

entirely so. The longer double-spindles are slender, scarcely acute,

with a wide median space, which is bordered by two whorls of large,

rough, distant warts. Close to each end and distant from the preced-

ing, there is a much smaller whorl of small warts, while the ends ter-

minate with two or three similar small warts. Stouter double-spindles

thick and blunt, with two wreaths of warts on each end, closely

crowded together, those next the narrow median space much the larg-

est. Polyp-spicula slender, light yellow, with few, small, distant

papilloe. Compound cross-shaped spicula occasionally occur, which

have short blunt rays, with rough, irregular warts. The longer double-

spindles measure -108 by •048'"'", -090 by -042, -084 by -040, -084 by

•036 ; ^096 by •036 ; stouter double-spindles -096 by ^048, -072 by ^036,

•078 by ^042, -084 by ^048; the crosses ^072 by ^066, and ^054 by •048.

Cape St. Lucas,—J. Xantus ; Margarita Bay,

—

A. Garret.

E.

—

The terminal branchlets slender and elongated. Cells scarcely prominent

Leptogorgia alba Verria (Litigorgia levis, 1st Ed.).

? Lophogorgia alba Duch. and Mich., op. cit., p. 19, Tab. iv, fig. 2, 1864 {non Gorgonia

alba Lam.).

Gorgonia rigida, var. Icevis Verrill, Proc. Bost. Soc. Nat. Hist., x, p. ?>21, 1866.

Plate V, figure 7.

Corallum flabelliform, with long, slender, virgate, somewhat fasci-

culated branchlets. The trunk is small, often nearly round, sometimes
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compressed, and has a small, tliin base. It soon gives off from each

side, in a somewhat pinnate manner, several main branches, nearly

as large as itself. Those nearest the base are usually about a quarter

of an inch apart, aud spread at a large angle ; those higher up are

more distant and curving outward at the base afterwards bend upward.

The branches subdivide in a similar manner, and some of the branch-

lets again siibdivide. The smaller branches and branchlcts are of

about the same size and all have a tendency to become parallel by
bending upward. The terminal branchlets arc from 1 to 5 inches

long without subdivisions, but mostly 2 or 3 inches long in ordinary

specimens, with a diameter of about "05, but often smaller. The cells

are often perfectly flat, but usually form small, slightly prominent

verrucoe, with a small oblong opening. They are not crowded and

arranged alternately in two rows on each side of the branchlets, but

on the large branches they become more crowded and often form

four roAVS on each side. The axis is slender, light-wood color at the

base, dark brown in the branches, yellowish and setiform in the

branchlets. Coenenchyma thin. The largest specimens are about 12

inches high and 15 broad, with the trunk and main branches '10 and

•12 in diameter. Ordinary specimens are about 4 to 6 inches high and

broad. Dwarf specimens occur in which the trunk is only "05 in diam-

eter, and the branchlets '03. The specimens in all cases appear to be

white ; the colored forms, referred to it formerly, prove to be a dis-

tinct species (Eiigorgia Bradley i). In life, "the stem is very light

pink, heads deep pink, polyps transparent,"—F. H. B.

The spicula ai'e white, resembling those of L. ramulus, but longer

and more acute, with the papillae less crowded. The longer double-

spindles are variable in size, some of them being '138""" by •048'°™,

•144 by •036, '120 by '048, and '168 by '060; the stouter double-spin-

dles •108 by -060, and ^102 by '048
; some of the small ones are -048

by '024, and many are still smaller.

Panama and Pearl Islands,—F. H. Bradley ; Gulf of Mcoya and

Corinto,—J. A. MclSTiel ; San Salvador,—Capt. J. M. Dow.

This species resembles in form Eiigorgia Bradleyi, from which, by

its color and very diffei*ent spicula, it may be readily distinguished.

In color it is like the white variety of L. ramulus, but differs in its

mode of branching, in its long, slender, rounded branchlets, and less

prominent cells.

Whether the Lophogorgia alba Duch. and Mich, be this species or

the white variety of G. ramulus, I am unable to determine with cer-

tainty, but have referred it to this mainly on account of the size of

Trans. Connecticut Acad., Yol. I. 51 July, 1868.
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the branches. Their brief diagnosis is as follows :
" Ramosa, venta-

lina, alba, calycibus prominulis, sparsis. Hab. prope Panama,"
"Height 10 ceutira., branches all, as well as trunk, 2 mill broad."

The name, alha, was used by Lamarck for a " Gorgonia,'''' of which
the generic affinities are still unknown,* and, therefore, cannot with
propriety be used for this, even if it was intended for the present

species. Esper also gave the name, Gorgonia iKihna^ var. alha, to a

form which proves to be distinct from his G. palma.

LeptOgorgia flexilis "Vernll, sp. nov. (Litigorgia flexilis, 1st Ed.).

Plate V, figure 11.

Corallum when young flabelliform, with slender, elongated, erect

branches; when large scarcely flabelliform, often bushy or fascic-

ulated, witli long, slender, drooping branches. The trunk gives off at

distances varying from a quarter inch to an inch, alternately from

each side, large pi'imary branches, some of which are often nearly as

large as the main stem. These arise mostly at an acute angle and
give off secondary branches in the same way, but at greater dista ices,

mostly 1 or 2 inches. These branches again subdivide, giving off in

a subpinnate, often secund manner, a few very long, round, slender,

nearly parallel branchlets, nearly as large as themselves, and from 10

to 12 inches in length without subdivisions. These diminish very

gradually toward the ends and in full grown specimens droop some-

what like the branches of the weeping-willo^A^ Possibly, however,

this may not be the case while living.

The trunk and main branches are frequently somewhat compressed,

but often round, and are marked by several strong longitudinal

grooves. The cells are broad-oval, rather large for the genus, not

prominent, usually open, arranged upon the branchlets in four or five

irregular longitudinal rows on each side, lea^ving very narrow, naked

median spaces ; on the larger branches they form two broad lateral

bands, made up of many rows. They are not crowded, the spaces

between them being mostly three or four times their own diameters.

Color dull reddish brown, uniform throughout. Height of largest

specimen about 2 feet; breadth 10 inches ; diameter of trunk -25; of

main branches '15 to "20 ; of branchlets at origin '10 to '12
; near tips

•04 to -08; of cells '015.

A Panama specimen, owing doubtless to an unfavorable location,

* Dr. KoUiker has sent spicula from the original type, wliich indicate that it is a

Plexaura, therefore I have adopted alba for this.—Reprint.
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greAV in an obUfjiie or creeping jiosition, the branches heing nearly

all secund and crooked, and the branchlets much shorter and erect.

The spicula include several forms and sizes of double-spindles.

The larger double-s])indles are slender and acute, with a wide median

space ; each end with three or four whorls of well sc]>arated, nearly

simple warts; the whorl next to the median space is largest, the

others diminishing regiilarly to the ends. Stoiiter double-spindles

much shorter and thicker, blunt at the ends, of several sizes ; lai'gest

ones Avith a wide median space bordered by whorls of large rough

warts ; beyond these, and close to the warty end, there is a much
smaller whorl, with small crowded warts ; the shortest ones have the

two whorls on each half and the terminal cluster of warts crowded

together into a sort of rounded triangular head ; some very small

ones have the second whorl well separated from the median and close

to the end. Other small spicula, approaching the form of double-

heads, have a very narrow median space bordered by close whorls of

very small, crowded, rough warts, which are confused with the ter-

minal cluster ; in an end view the whorls show four or five close warts.

Cross-shaped s]>icula occasionally occur, which have four nearly equal,

club-shaped arms, covered with rough warts. The longer double-

spindles measure •102""" by -036"'"', '096 by '042, '096 by -036, -090 by

•042, -084 by '036; the stouter ones 'O/S by -042, '072 by -036, -006

by -042, -066 by -039, '060 by -036, -054 by -031, -048 by -030, -036 by
•030 ; the crosses -060 by -048.

Panama and Pearl Islands, 6 to 8 fathoms, by divers, large,—F. H.

Bradley ; San Salvador,—Capt. J. M. Dow.

The spicula, though much smaller, resemble most those of L. rigi-

da and X. cuspidata^ from which it differs in the length and slender-

ness of the branchlets, etc. When young it branches much like L.

alba.

F.—Imperfectly flabelliform. Brandies free, rather stout, rigid when dry. Ter-

minal branchlets elongated. Cells in lateral bands, flat or slightly prominent.

Leptogorgia rigida Verrill. (Litigorgia rigida, 1st Ed.).

Plate V, figure 9.

Leptoijorgia rigida (pars) Yerrill, Bulletin M. C. Z., p. 32, 18G4.

Gorgonia rigida {pan) Verrill, Proc. Boston Soc. Nat. Hist, vol. x, p. 327, 1866.

Gorgonia (Eugorgia) rigida Yerrill, Amer. Jour. Sci., vol. 45, p. 414, May, 1868.

Corallum scarcely flabelliform, except when young. Trunk dividing

very near the base into several stout branches, which are often strongly

sulcated and much compressed. These give off, in a more or less
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Becund manner, at distances of a quarter inch to an inch, somewhat

smaller secondary branches, most of which again subdivide. The

branches and branchlets mostly arise obliquely, at an acute angle, but

occasionally curve outward somewhat at the base. The branchlets

are from one to five inches long without subdivision, rather stout,

rigid when dr % irregularly compressed, often crooked, and scarcely

taper toward the ends, which are often even somewhat enlarged and

blunt. The cells are oval, a I'ttle prominent, rather large for the

genus, and arranged in quincunx, about three or four times their own

diamet?r apart on the branchlets, in four to six longitudinal rows,

forming broad, somewhat prominent lateral bands of verrucoB. On
the lar e branches the cells are in many more rows forming broad

lateral b nds ; sometimes, on the same specimen, part of the cells are

prominent, while the rest are flat. The median spaces are distinct

throughout, wdth a median groove that often becomes wide and con-

spicuous on the larger branches.

Color deep bluish purple, or violaceous, occasionally reddish pur-

ple, sometimes with streaks of yellow, or with yellowish surface.

Height of largest specimen about 15 inches; breadth 10; diameter of

main branches '18 to '25
; of secondary '12 to '15

; of branchlets '10

to '12
; breadth of verrucee '04; openings of cells -02.

Spicula of several sizes and forms, with many intermediate, all

deep purplish red in the typical variety. Longer double-spindles

thick and stout, regularly tapering to the somewhat acute ends ; with

a narrow median space ; each end with three or four crowded whorls

of rough irregular warts, those next to the median space much the

largest, the others rapidly decreasing to the ends. Other more slen-

dar forms occur, with distant warts and a wide median space, and

having only two whorls of warts on each half, the ends acute.

The shorter double-spindles are short, thick, blunt, with a wide

median space, which is bordered by prominent wreaths of large rough

warts, another much smaller whorl of warts is placed just outside of

each of these, and close to the ends. Many small, short double-

spindles occur, which have only a single wreath of warts on each side

of the median space, with a small cluster terminating each end. Occa-

sionally compound cross-shaped spicula occur, wdiich have the four

rays about equal, short, blunt, closely covered with rough warts.

Longer double spindles measure -132""" by -036™"', -132 by -048, -126

by -048, -120 by '042, -114 by '048, -108 by -042, -095 by -036
; stouter

double-spindles -120 by -060, -095 by -048, -090 by -048, -078 by -048,

•072 by -048, -060 by -048, -054 by -048 ; the small ones -048 by -030,

.042 by -024.
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Cape St. Lucas,—J. Xantus ; Acapulco,—A. Agassiz ; San Salva-

dor,—Capt. J. M. Dow ; La Paz,—J. Pcdersen.

This species and the next approach LopJiogorgia palma E. and H.

in the character of tlie spicula, more nearly than do any of our other

sj)ecies of Leptocjorgia.

The existence of numerous small, short, double-spindles, with but

two whorls of warts, gives the spicula of these species an appearance

quite ditferent from those of the more typical species of Leptogorgia^

but similar spicula occur in L. stenohrochis, and, to a less extent, in

severa' other species.

LeptOgorgia CUSpidata Verrill. (Litigorgia cuspidata, 1st Ed.).

Leptogorgia cuspidata Verrill, Proc. Essex Inst., iv, p. 186, 1865.

Gorgania {Eiigorgia) cuspidata Verrill, Amer. Jour. Sci., vol. 45, p. 414, May, 1868.

Corallum broad, sub-flabelliform, irregularly brandling nearly in

one plane. The trunk divides near the base into several principal

branches, which subdivide in an irregularly dichotomous manner,

forming a somewhat fasciculated clump ; sometimes the branches are

subpinnate. Branchlets moderately elongated, thick, rigid, nearly

straight, tapering to the ends. Cells numerous, rather large, rounded

,

covering the surface of the branchlets, excejit along a narrow median

space on each side. Longitudinal grooves scarcely distinct, except

near the base. Color deep purple, the cells surrounded by bright

yellow, and the median space sometimes streaked with yellow.

Height about 6 inches ; breadth about the same ; length of branch-

lets 1 to 3 inches ; diameter -lO to '13.

A specimen from Cape St. Lucas, referred with doubt to this, resem-

bles X. rigicla in its subpinnate mode of branching. The branchlets

are from '75 to 1 inch long, and •12 in diameter, and less cuspidate

than in the typical form. xVs I have not had an opportunity to examine

the spicula of the original specimen, I add a description of those from

this doubtful variety, which may, perhaps, belong rather with X. rigida.

Spicula of various forms and sizes, deep red and bright yellow ming-

led. Longer double-spindles large, with acute ends, median space

rather wide, warts well separated, forming 3 or 4 whorls on each end,

the whorl next to the median si)ace much the largest, consisting of

large, ragged warts ; the others diminish toward the ends, the last

warts becoming very small and simple. Stouter double-spindles thick

and blunt, with a deeply sunken median space, bordered by whorls of

large, crowded, rough, compound warts ; outside of these, but cloie

to them, there is a whorl of much smaller warts on each end, and usu-

ally another subterminal whorl of very small simple warts. Many
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small, short spicula have the form of douhle-heads, with a well-defined

median space, and two closely crowded whorls of small warts on each

end. Cross-shaped spicnla occasionally occur, having acute points,

with well-separated rough warts.

The longer double-spindles measure -144""" by '042, -132 by '048,

•120 by -048, -120 by -042, -114 by '054
; the stouter ones -096 by -052,

•090 by -054, -078 by '054, -078 by -042, -072 by '039; the double-

heads -048 by -033, -054 by -036, '042 by -024.

The specimens from Zorritos belong to this variety but are dwarfed.

Height 3 or 4 inches, branchlets '25 to '75 long, -08 in diameter. Color

purple, with the surface streaked and stained with yellow. Spicula

much like those of the specimen described above.

Cape St. Lucas,—J. Xantiis; Acapulco,—A. Agassiz; Corinto,—J.

A. McNiel ; Zorritos, Peru,—F. H. Bradley.

This species is closely allied to L. rlgicla, yet the typical specimens

from Cape St. Lucas have a very different appearance, due mainly to

the larger, straight, cuspidate branchlets, and the peculiar color, which

is seen, however, to a less extent in some specimens of L rigida.

Possibly it may ultimately prove to be only a variety of that species,

when a larger series of specimens can be examined. Owing to the

doubtful affinities of the peculiar specimen from which the spicula

above described were taken, no reliable conclusions can, as yet, be

based upon the slight diiferences observed in the spicula.

Leptogorgia Caryl Veniii. (Litigorgia fucosa, 1st Ed.).

Plexaura fucosa VerriU, Bulletiu M. C. Z., p. 45, (iion Val.).

Corallum dichotomous, subdividing some distance above the base.

Terminal branches stout, two to four inches long, as large as the main

stem, nearly round. Cells very little raised, scattered on all sides of

the branchlets. Color bright orange-red.

Sj)icula yellowish red. Longer double-spindles rather stout, scarcely

acute, with a wide median space ; two or three whorls of large, com-

pound, rough warts on each end, those nearest the middle much the

largest. Stouter double-spindles short and blunt, with a wide median

space, each end with two or three crowded and usually somewhat

confused whorls of large rough warts, forming a large terminal cluster.

Some approach the form of double-heads, with a narrow median space

and a large cluster of closely crowded warts on each end. Other

" heads " are shorter, lack the median space, and are entirely covered

with crowded warts. Crosses, with four short, roughly warted

branches frequently occur.
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The longer double-spindles measure -ISO'"'" by -OGO""", -144 by -OGG,

•144 by -OGO, -132 by -054
; stouter double-spindles -120 by -OGO, -114

by -054
; double-heads -156 by -078, -144 by -071, -121) by -OGO, -114

by -066; heads •12G by -OGO, -114 by -060, -072 by -048; crosses '144

by -120, -120 by -078, -096 by '084, -084 by -072.

California,—jMaj. Wm, Kich ; near San Francisco,—T. G. Cary,

(Coll. Mus. Comp. Zoology).

The original description (of G. fucosa) is so imperfect as to render

the identity of the later sijecimens with it somewhat uncertain.*

G.

—

Densely ramose, loio and fruticose ; branchlets short, irregular.

Leptgorgia Peruana Yerrill. (Litigoegia Peruana, 1st Ed.).

f Plexaura reticulata Ehrenberg, Corall. dcs rothen Meeres, p. 141, 1834.

Plexaura reticulata Philippi, Wieg. Arch., 1866, p. 119.

Corallum low and shrubby, very densely branched, the branches

short, irregulai', and crooked, often irregularly coalescent. Several

stems often arise from the same large base, close together. They at

once divide and subdivide irregularly into numerous crooked branches

;

these give off very numerous short and crooked branchlets, which

are sometimes distinctly pinnate. The branches and branchlets are

rather thick and round. The cells are small, not raised, and very

numerous, arranged in a broad band on each side of the branches.

Axis dark wood-brown, brittle and rigid, often hollow in the branch-

lets, due perhaps to some parasite. The coenenchyma is thin and

brittle. Color whitish. The largest specimens are about 6 inches

high and broad; the branches '25, and the branchlets -lO in dia-

meter. The spicula ai*e pure white ; the longer double-spindles are

slender and acute, with numerous close warts, and a rather wide

median space. The stouter double-spindles are much shorter, with

a narrow median space and blunt ends, the warts forming a single

wreath on each side of the middle and a rounded cluster at each end.

The longer spicula are -120™" by •048"'™, -120 by -042, -108 by -048
;

the stouter ones -084 by -048, -078 by -048, -072 by -042, -084 by '042.

Callao, Peru,—F. H. Bradley.

I have thought it necessary to give a new name to this species for

several reasons

:

1st. It is not the Gorgonia reticulata Ellis.

2d. It may not be the Plexaura reticulata Ehr.

* Dr. Kolliker has sent the spiciila prepared from the original specimen of Plexaura

fucosa Val. It proves to be very different from the present species, and belongs to

Psammogorgia, (see p. 414).—Reprint.
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3d. Although " reticulata " might be a somewhat appropriate name

for it if considered a Plexaura, it becomes very inappropriate when

referred to a genus in which there are so many species that are ac-

tually reticulated throughout, while in this the reticulations are few,

irregular, and often entirely absent.

The following species, which I have not seen, are here referred to

this genus with doubt.

? Gorgonia sanguinea Lam. (Litigorgia (?) sanguinea, 1st Ed.).

f Gorgonia sanguinea Lamarck, An. sans verteb., 2d edit., p. 495, (Loc. unknown).

Plexaura sanguinea Val., Comptes-rendus, xli, p. 12.

Leptogorgia sanguinea Edw. and Haime, Corall., vol. i, p. 165.

In the latter work this species is described as follows : Corallum

rigid, more branched than L. virgulata, and with branches still more

slender. Calicles scarcely visible. Color carmine-red. Callao,*

LeptOgorgia (?) arbuscula v. (Litigorgia (?) ARBuscuLA, 1st Ed.).

Plexaura arbuscula Pliilippi, Wieg. Arch., 1866, p. 118.

"PL 4-6 pollicaris, a basi inde in formam fruticuli divisa, roseo-coccinea ; ramis sub-

dichotomis, omnibus libris; ramulis ultimis If lin. crassis."

Isl. Santa Maria, Bay of Arauco.

LeptOgorgia (?) Chilensis VerrilL (Litigorgia (?) rosea V., 1st Ed.).

Plexaura rosea PhQippi, 1. c, p. 118 {non Leiitogorgia rosea E. & H.).

" PI. 1-J- pedalis, roseo-carnea, subflabellato-dilitata ; ramis virgatis, subnodosis libe-

ris; ramulis ultimis elongatis, cylindricis, 1^ lin crassis, ssepe 6 poll, longis."

Algarrobo, somewhat south of Valparaiso, Chili.

LeptOgorgia (?) platyclados v. (Litigorgia (?) PLATYCLADOS, 1st Ed.).

Plexaura platyclados Philippi, 1. c, p. 119.

"PI. roseo flabellatim ramoso; ramis latissimis, valde compressis, loriformibus."

Isl. Santa Maria.

It seems very doubtful whether this species be a Leptogorgia, but it

cannot be a Plexaura.

EugOrgia Verrill.

Amer. Jour. Sci., xlv, p. 414, May, 1868.

Coenenchyma composed chiefly of three forms of small spicula,

which are naked at its surface. There are two kinds of warty double-

spindles,—longer and usually sharper ones, and stouter and blunter

ones. These are intermingled with numerous double-wheels, which

are usually shorter ; sometimes one of the wheels is smaller than the

other, or rudimentary, frequently there are four wheels developed.

* The original G. sanguinea is, by its spicula, a true Gorgonia {Pterogorgia); the CaUao

species is probably distinct and may be one of the following.—Reprint.
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The polyp-spicula are small, slender spindles. The axis is horny.

Branches either ronnd or compressed, variously subdivided, much as

in Le2>to(/or</ia, surface finely g-ranulous. Cells mostly in a band

along each side of the ))ranches, sometimes i^rominent, usually flat.

A.

—

Flabslliform, branches subparaUel, dkhotomous, usually slout. Cells flat or very

slightly raised.

Eugorgia ampla Verriu.

Leptogorgia ampla Verrill, Bulletin M. C. Z., p. 32, 1864.

Plate V, figure 12. Plate VI, figure 6.

Corallum large, flabelliform, with numerous elongated, subparallel

branches and branchlets. Several main branches, which are larsre,

rounded or slightly compressed, and nearly equal, arise from close to

the base, the lateral ones curving out at first and then becoming

uj^right and nearly parallel. The brandies give oif from each side

distant, long, and often slightly flexuous, branches and branchlets,

which bend outward and then become parallel like the main branches.

The branchlets are rigid, from 2 to 6 inches long without dividing, and

but little more slender than the branches from which they arise,

usually slightly compressed and tapering but little to the obtuse ends.

They arise from 1 to 3 inches apart and are often alternate, but at

other times only arise from one side of the branch. The coenenchyma

is quite thick and firm, granulous at the surface. The cells are flat,

very numerous, crowdedly arranged in two broad lateral bands, sep-

arated by a very narrow, naked median space, which forms a slight

groove. The cells are usually so contracted as to appear very small

and inconspicuous, but when the surface is removed they are seen to

be rather large, oval, and so closely arranged that they are separated

only by thin walls. The axis is horn-like, blackish in the main branch-

es, but in the branchlets amber-yellow and translucent. Color, in the

typical specimens, bright yellow, in the variety light purple. The
largest specimens are 1 8 inches high and nearly as broad ; diameter

of the main branches 'SO; of the branchlets at base -12; at tips -10.

Spicula, in the typical sp eiiuens, bright yellow. Long double-

spindles very acute, distantly warted, with about three wreaths of

warts on each end, those next the middle much the largest ; median
space wide. Shorter double spindles obtuse and more densely covered

with warts. Double-wheels nearly or quite as broad as long, the

"Avheels" large, rather thin, their edges often acute; median space

narrow; axis small. Tlie ends of the axis are also terminated by
small, thin, wheel-like disks. The polyp-spicula are of several kinds,

Trans. Conxecticut Acad, Vol. I. 52 July, 18G8.
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the most common are small but not vei'y slender double-spindles, with

few, distant, thorny papillse.

The longer double-spindles are •132""" by -048, -120 by -048, -108 by

•048 ; the stouter ones -120 by -060, -lOS by -060, -108 by ^054, •096 by

•054, •096 by ^048, '072 by -054
; the double-wheels ^054 by •OeO, ^054

by •054, -054 by ^048, ^054 by ^042, ^048 by ^054, ^048 by -048.

Margarita Bay, Lower California,—A. Garret ; La Paz, Gulf of

California,—Maj. Wm. Rich.

"Var. purpurascens Verriii.

Similar in form to the preceding, with the branches and branchlets,

even in large specimens, not more than half as large. Color light

purple, spicula similar in form, but usually with the double-wheels

smaller and their edges less acute. The colors of the spicula are deep

purple, light purple, and white. Height of the largest specimens 2

feet. This form may prove to be distinct, but our specimens are too

few to satisfactorily determine. It is near Eugorgia fusco-jnirpiirea

(? Ehr. sp.) and may be identical with it. The spicula of the latter

are well figured by Dr. Kolliker,* and agree very well in form with

those of this supposed variety.

Pearl Islands and Zorritos,—F. H. Bradley ; Coriuto,—J. A. McNiel.

EugOrgia nobilis Verrill, sp. nov.

Plate V, figure 13.

Large, flabelliform, Avith large, divergent, compressed branches, and

numerous short, thick, curved branchlets. Several very large flat-

tened branches arise close to the base from the broad trunk, and

spread divergently in the plane of the frond, giving oif at short dis-

tances (usually about half an inch, often less) numerous sub-parallel,

undulate branches, which are strongly compressed at their bases.

These give rise to numerous secondary branches and branchlets, which

arise at distances of from '25 to 1 inch apart, and are short, thick, and

strongly curved, scarcely tapering, rarely more than an inch long

without dividing. The coenenchyma is thick and persistent. The

cells are larger and less crowded than in the preceding species, usually

flat, sometimes a little prominent, forming two broad bands, which

are separated by a narrow, sterile sulcus on each side, corresponding

to a large longitudinal duct. Color brownish yellow, or reddish

brown. The largest specimens are 18 inches high and 2 feet broad;

diameter of main branches ^35 to ^75
; of branchlets '12 to •IS.

Spicula light purple, yellow, and white. Long double-spindles some-

what acute, thickly covered with warts. Stouter ones more densely

* Icones Histiologicae, Taf. xviii, figs. 28 to 31.
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warty, blunt, quite variable in form au'l size. Double-wheels small,

about as long as broad, with small wheels very close together, and

with the axis projecting but slightly at the ends. The long double-

spindles are •r20"''" by -OiS"'", -120 by -042, and -120 by -036; the

stouter double-spindles -084 by -054, -084 by -048, and '096 by -054

;

the double-wheels -042 by -042, and -048 by -042.

Pearl Islands, 6 to 8 fathoms by divers,—F. II. Bradley ; La Paz,

—

J. Pedersen (var, exGelsci)f Corinto,—J. A. McNiel.

This species resembles E. (tmpla., but is more densely ramulous, and

has shorter, curved branchlets, instead of long, erect ones. Its spicula

are similar, but the double-Avheels are smaller and more rounded.

B.

—

Fldbelliform. Branches hqnnaate and tripinnate, not coalescent. Gdls prominent.

Eugorgia Daniana Vemii, sp. nov.

Plate V, figure 14. Plate VI, figure 7.

Corallum densely ramose in one plane, forming broad, rounded,

fan-shaped fronds. Near the base the short, thick, compressed trunk

divides into several large, divergent, compressed, main branches.

These give oft', pinnately from each edge, at intervals of a quarter of

an inch or less, short, slender branchlets, and occasional longer branch-

es, which are similar to the primary ones. These again subdivide

pinnately, in the same manner, part of the pinnae remaining short and

simple, while others elongate into branches, which again subdivide,

producing similar simple l^ranchlets, and some branches that subdi-

vide again. The final branchlets are slender and short, varying in

length from 'IS to '30 of an inch, very seldom '50, with a diameter

of about •0(5. The verrucoe are small, prominent, higher than broad,

conical, crowded on all sides of the branchlets. Surface of the

branches and cells distinctly granular with the naked spicula. Color

l>right yellow, streaked and l)lotched with dark red both upon the

branches and cells. Axis strongly compressed, black in the main

branches, setaceous and rigid in the branchlets, where it becomes

translucent and brownish.

Height 10 inches; bi-eadth 14; diameter of trunk -22; of main

branches '15. The spicula are deep red and bright yellow, intermin-

gled. Long double-spindles slender, acute, Avith a wide median space,

and about four whorls of well separated warts on each end, those

next to the median space considerably the largest, the others dimin-

ishing toward the ends, where they become very small. Some are less

slender, but similar in length and structure. Stout double-spindles

* The La Paz specimens {var. excelsa) are large and tall, with elongated branches, but

the spicula are smaller and more slender. Color brown or yellowish-brown.—Reprint.
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short and thick, with two whorls of large warts on each end, the outer

ones terminal. Double-wheels large, little longer than broad, with a

rather wide median space ; inner wheels thin, with sharp edges ; outer

ones terminal, not half as large, sharp-edged, about as far from the

median ones as these are apart. The long double-spindles measure
•120""" by -042""", -114 by '045, -117 by -034, -096 by -042

; the stouter

double-spindles '090 by -054, -072 by -048, -078 by -054, -096 by -060;

double-wheels "072 by '060, median space -018, diameter of axis -024,

terminal wheels '036, space between outer and inner wheels "On.

Other double-wheels measure -066 by '060, and -072 by -054.

Panama and Pearl Islands, 6 or 8 fathoms,—F. H. Bradley ; Gulf

of Nicoya,—J. A. McNiel.

Eugorgia aurantiaca Yernii. (Eugoesia Mexicana v., 1st Ed.).

Lophogorgia aurantiaca Horn, Proceedings Philadelphia Acad. Nat. Sciences, 1860,

p. 233 {non Lsptogorgia aurantiaca Edw., 1857).

Gorgonia aurantiaca Verrill, Bulletin Museum of Comp. Zoology, 1864, p. 33.

Eugorgia Mexicana Verrill, Amer. Journal of Sci., xlv, p. 415, May, 1868.

Plate V, figure 15, Plate VI, figure 8.

Corallum forming large densely branched fans, the branches subdi-

viding in the same manner as in the preceding species, l)Ut the main

branches are longer and less compressed, and the pinnate branchlets

are not so close together (usually °25 inch). The branchlets are also

larger and somewhat longer, the length being from "25 to 1 inch, the

diameter '10 inch. The cells are crowded on all sides of the branch-

lets, but form irregular lateral bands on the larger branches. They

form rounded prominent verrucas, that are a little larger but not so

prominent as in the preceding species, mostly bilabiate. The main

branches have a well marked median groove, surface granular, ccenen-

chyma thin and friable. Color bright orange, streaked with red;

interior of the coenenchyma red. Axis yellowish brown in the larger

branches, light yellow and translucent in the smaller branches and

branchlets, where it is very slender and rigid. Height 15 inches;

breadth 20; diameter of the trunk -18; of the main branches -15.

The spicula are light red and bright yellow. Longer double-spin-

dles slender, acute, with three or four whorls of well-separated Avarts

;

stouter double-spindles short and thick, with about two whorls of large,

separate warts, the outer whorl nearly or quite terminal, median space

wide. Double-wheels small, resembling the stouter double-spindles

in size and proportions, with a rather wide median space ; inner wheels

not large, with rounded edges, sometimes crenulated or a little warty,
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especially on one side ; terniinal wheels much smaller, close to the

inner ones, with rounded edges.

The long douhle-spindles measure -108""" by •038'"'", '108 by -036,

•102 by -034, -096 by -030; the stouter double spindles ^084 by -042,

•078 by -039
; the double-wheels -060 l)y -042, -060 by ^042, ^054 by '042,

with the terminal wheels '021, axis '021, length of median space '009.

La Paz, Guhf of California,—J. Pedersen, Maj. Wm. Rich ; Mazat-

lan,—Dr. Horn ; Acapulco,—A. Agassiz, Rev, J. Dickinson.

In the mode of branching, the size and structure of the branchlets,

and color, this closely resembles the last species, which I have

separated chiefly on account of the very difterent size and form of

the spicula, and especially of the double-wheels.*

Eugorgia rnbens Verriii, sp. nov.

Corallum slender, bipinnate and tripinnate. The small branches and

branchlets arise a't distances of a quarter to half an inch apart, and are

either alternate or sub-opposite. Branchlets very slender, rather

short, the edges dentate by the prominent cells. Axis slender, seti-

form in the branches, pale amber-color, ti-anslucent. Cells prominent,

forming small conical verruca?, arranged in a single row along each

edge of the branchlets. Color pale red or rose-color. Diameter of

the branchlets "08 inch ; of terminal branchlets "06
; length of branch-

lets '35 to •60
; entire specimen 2 or 3 feet across.

The spicula are pale red, and mostly short and stout. The longer

double-spindles are rather small, slender, not very acute, with about

three distant whorls of crowded warts on each end, the median ones

a little larger ; median space moderately wide. Stouter double-spin-

dles short and thick, blunt, with two or three close whorls of crowded

rough Avarts. Double-wheels rather large, with thick, round-edged

wheels, the outer ones terminal ; median space narrow.

The longer double-spindles measure -120""" by -048, -096 by -042

•096 by -036
; the stouter double-spindles -096 by -048, -084 by -036,

•072 by -048, -072 by '036
; double-wheels -066 by ^048, -066 by -042,

•060 by -042, •Oeo by ^036.

Paita, Peru,—F. H. Bradley, from Mrs. George Petrie,

C.

—

Dichotomous, terminal branchlets slender, elongated. Cells scarcely raised.

Eugorgia Bradleyi Verriii, sp. nov.

Corallum small, slender, more or less flabelliform. The round,

slender trunk arises from a flat, expanded base, and at the height of

* Since Valenciennes' species (see p. 41 3) proves to belong to a distinct genus, I have

restored the earliest name,—Reprint.
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one or two inches divides into two equal branches. These subdivide

either immediately or at vai'ious distances up to 1 '5 inches in a similar

dichotomous manner. The tertiary branches are again unequally

dichotomous. The branchlets are mostly secund, slender, spreading

outward from the branches in a wide curve, varying in length from 1

to 4 inches, tapering toward the tips, which are very slender. The
cells are small, oblong, flat or very little raised, arranged closely in

one or two rows on each side of the branchlets, but in broad bands

of four or more, irregular, crowded rows on the larger branchlets.

Median groove very distinct. Axis slender, blackish in the trunk and

larger branches, brown and translucent in the smaller branches, yellow-

ish and setiform in the branchlets. Color bright purplish red, bright

lemon-yellow, or light yellowish brown. Height 7 inches ; breadth

5; diameter of ti'unk 'I'd; of branches '10; of branchlets "03 to '05.

Spicu.la light purple, or bright yellow. Longer double-spindles

rather slender, very aci;te, sometimes curved, often with the ends une-

qual, median space wide, warts numerous, in 4 to 6 whorls, those toward

the ends very small, the median ones much larger, occasionally several

sharp points terminate one of the ends. Stouter double-spindles much

smaller, stout and thick, wdth about 3 whorls of very prominent,

rough warts ; the last whorl is sometimes terminal, in other cases the

end is formed by a single rough wart ; some have the warts so crowd-

ed that they resemble double-heads. Double-wheels variable in size,

about as long as broad, mostly with a narrow median space, small

axis, and thin wheels ; terminal wheels small, close to the inner ones.

Cross-shaped compound spicula occasionally occur, having slender

branches, covered by small but prominent warts.

The longer double-spindles measure -175""" by -042™'", -138 by -042,

•132 by -048, -120 by -036; the stouter double spindles -096 by -054,

•090 by -048, -072 by -054, -072 by -048; the double-wheels -036 by

•036, with median space "009, diameter of terminal wheels "018; and

•048 by -042, with the median space -012, terminal wheels "024
; others

•048 by -042, -043 by -043
; crosses '084 by -084, and -060 by -060.

Panama and Pearl Islands, rare,—F. H. Bradley ; Gulf of Nicoya,

—

J. A. McNiel

This species resembles in form, mode of subdividing, and slender-

ness of trunk and branches, Leptogorgia alha^ but is very distinct in

the character of the spicula. Its color, though variable, is probably

also sufficient to separate them, since this has not been observed white,

which is the constant color of L. alba, so far as can be judged from

an examination of over 200 specimens.
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The following species, which I have not seen, is placed here with

much doubt. In its external characters it appears to resemble some

species of Kugorgia^ but the form of the si>icula, if correctly stated,

would indicate affinities with Psamniogorgla or Plexaura. Edwards

and Haime describe it as folloAvs :*

Echinogorgia aurantiaca Vcn-m. (Lei'togorgia aurantiaca, 1st Kd.).

Plexaura aurantiaca Val., Coniptes-rendus, xli, p. 12.

Leptogorgia aurantiaca Edw. and Ilaimo, CoralL, i, p. 165, 185T.

Corallum rather braiicliing, 1)ranches pretty stout, the last elongated.

Calicles crowded and very distinct throiighout. Spicula in the form

of warty clubs (" slerites en massue'"). Color ferruginous yellow.

Callao ("Calloa").

PhyCOgOrgia Val. ; l-^dw. and Haime, CoralL, :, p. 182.

Axis lamellar and dilated in the form of membranous leaflets, sim-

ilar to a fucus, and covered with a thin sclerenchyma, perforated by

poriform calicles. (Edw. and Haime).

PhyCOgOrgia fucata Val. ; Edw. and Haime.

Gorgoaia fucata Yal., Voyag-e de la Venus, Zool., PI. 11, fig. 2.

Corallum thin, expanded, divided into ramose fronds, the branches

of which are contracted at their base and enlarged toward the sum-

mit. Calicles small and close. Color rosy. Mazatlan. (E, and H.)

Family, Plexaurid^ Gray.

Annals and Mag. Nat. Hist., 1859, p. 442.

EunicidoR KoUiker, Icones Histiologicaj, p. 137, 1865.

Corallum usually dichotomous and more or less arborescent. Axis

horn-like, or more or less calcareous, especially at base. Longitudi-

nal ducts equal, arranged regularly all around the axis. Coenenchy-

ma usually thick. Cells scattered over all parts of the surface, flat,

or elevated on prominent verrucas. Tentacles at base, and sides of

the polyps stifiened with large fusiform spicula. Spicula of the coenen-

chyma usually large, of various forms, most frequently there are large

warty spindles mingled with clubs or crosses.

The three principal genera of this family, Plexaura^ Plexaurella^

and JEunicea, which are each represented by numerous large and

common species in the Caribbean Fauna, appear to be entirely absent

from the Pacific coast of America.

The following genus, which is scarcely a typical representative of

the family, appears alone to replace the larger forms of the Atlantic.

* Spicula from the original specimen, sent by Dr. Kolliker, show that it is an Echino-

gorgia,—Reprint.
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Psammogorgia Verriii.

American Jour, of Sci., vol. xlv, p. 414, May, 18G8.

Corallum dichotomous or subpinnate, with round branches. Axis

horn-like. Coenenchyma moderately thick, the surface finely granu-

lated with smallrough spicula. Cells scattered, sometimes flat, more

frequently raised in the form of rounded verrucfe. Polyps with

rather large, elongated, slender, warty spindles at the bases of the

tentacles. Spicula of the coenenchyma mostly short, thick, and very

rough, warty spindles and rough, warty clubs of moderate size.

Psammogorgia arbuscula Verriu.

EcMiwgorgia arhuscula Verrill, Proc. Boston Society Natural Hist., vol. x, jd. 329,

April, 1866.

Psammogorgia arhuscula Verrill, Amer. Jom-. Science, xlv, p. 414, May, 1868.

Plate V, figure 17, Plate VI, figure 9.

Corallum low, irregularly dichotomous, subflabelliform, several

stems often arising from one base. Base broad, encrusting, covered

with a thin coenenchyma, which usually beai'S polyps. From this, one

to twelve stems arise, which, when numerous, form rather dense

clumps of branches. The young stalks are often 2 to 4 inches long

before subdividing, enlarging upward to the obtusely rounded tips.

In other cases they subdivide dichotomously very near the base, the

main branches being about as large as the trunk. These again sub-

divide in a similar man ler into secondary and tertiary branches and

branchlets, which curve outward at base and then become subparallel,

but ai*e often crooked and irregular, and sometimes coalesce. The

terminal branchlets are round, obtuse, scarcely tapering, often en-

larged at the tips, from 1 to 4 inches long, about as large as the

main branches. Coenenchyma moderately thick. Surface of the

coenenchyma roughly granular. Cells large, more or less prominent,

at the summit of rather large verructe, which are often as high as

broad, uniformly scattered over all parts of the branches, arranged

somewhat in quincunx, the summits frequently eight-rayed. Color

dark red. In life, " stem bright red, polyps bright yellow." Height

of largest specimens 4 to 8 inches ; breadth 3 to 6 ; diameter of main

branches '15.

Spicula bright red, mostly rather stout thorny spindles. Longer

spindles stout, with acute ends, covered with large thorny warts,

which are largest about the middle ; stouter spindles blunt at the ends,

and more thickly covered with similar rough warts. Other stout,

thick spicula, or "heads," about as thick as long, and crowdedly
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covered with tlioniy warts, are abundant, especially in the superficial

layer, mixed with the last. Also much smaller and more slender

spindles, with few large warts. The club-shaped spicula are not

numerous and are variable in form ; the larger end is not much

expanded, but covered with sharp and thorny warts, which decrease

to the somewhat acute, smaller end. The polyp-spicula from the

bases of the tentacles are relatively large, very long, slender spindles,

with acute ends, often curved, and covered uniformly with small, sharp,

conical warts. Some of the smaller ones are but slightly warted.

The longer spindles measure •264""" by -096""", -240 by -108, -240

by -084, -204 by '072, -192 by -084
; the stouter ones '144 by -084, -144

by -072; the "heads" -108 by -102, -144 by -126, -120 by -096, -108

by -084; the "clubs" '180 by -084, -180 by '078, -108 by -078, -156 by
•072

; the polyp-spindles -204 by -054, -240 by -048, -240 by -042, -227

by -054, -204 by '042, -204 by -024.

Panama and Pearl Islands, in pools at extreme low-water mark,

—

F. H. Bradley ; Gulf of Nicoya, by divers,—J. A. McNiel.

This species is very variable in form, and especially in the promi-

nence of the cells, or else there are two or more species here included.

The typical form, above described, has the cells large and raised on

prominent verruca?. The two prmcipal variations from this type are

as follows

:

Var. Dowii Verrill.

Similar in mode of branching to the preceding form but somewhat

more flabelliform and regular, branchlets rather smaller. Cells flat,

or scarcely raised, when contracted often eight-rayed. Spicula much
like those of the typical foi'm. Color deep red.

San Salvador,—Capt. J. M. Dow ; Pearl Islands,—F. H. Bradley.

Var. pallida VerriU.

Corallum more or less flabelliform, branching dichotomously, branch-

lets round, sometimes as large as the main stem, usually smaller.

Cells a little raised, forming low verruca'. In fresh specimens, the

cells are often surmounted by a small conical mass of convergent

spicula, from the bases of the tentacles. Color dull grayish white, or

yellowish. In life, " stem white or light drab
;
polyps bright yellow,"

—F. H. B.

Spicula of the coenenchyma pale pink or colorless, transparent

;

polyp-spicula orange red. Longer spindles rather long and slender,

acute, covered with distantly scattered, unequal, prominent, rough
Teans. Connecticut Acad., Vol. I. 53 December, 1868.
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warts. Some of the largest are stouter, but acute, and often curved

or irregular in outline. Stouter spindles very irregular in form and

size, often blunt, very rough and thorny, warts not crowded.* Clubs

slender, small end acute, enlarging regularly toward the large end,

which is crowded with warts of small size.

The longer spindles measure -216'"™ by090, -204 by -084, -204 by

•060, -180 by -060
; stouter spindles -132 by -084, -132 by -060, -120 by

•072; clubs -162 by •048; heads -102 by -072; crosses -192 by -132;

polyp-spindles -252 by -042, '240 by "042, '240 by -036, -204 by '042,

•204 by -030.

Pearl Islands,—F, H. Bradley.

Tliis form resembles, in its branches and cells, var. Doioii, but dif-

fers in its color and somewhat in the spicula, which are less thickly

warted and usually not quite so stout.

Psammogorgia teres Verriii, sp. nov.

Plate V, figure 18. Plate VII, figure 1.

Corallum dichotomous, large, flabelliform, with rather large, round

branches, which are often curved. The base is expanded, often giv-

ing rise to more than one trunk. The stem forks within half an inch

from the base, where it is large and round. The main branches again

fork irregularly, and also give off numerous branches and branchlets at

distances of half an inch or less, in an irregularly subpinnate and

often secund manner. These are all round and thick, and bend out-

ward at the axils with a broad curve, and then turn upward, but

most of them are more or less crooked throughout, and not unfre-

quently coalesce. The terminal branchlets are considerably smaller

than the main branches, and usually taper slightly to the blunt ends.

Cells large, distant, scattered over the whole surface, flat or very lit-

tle raised. Coenenchyma thin, with a finely granulated surface, bright

red. Axis dull yellowish, woody in appearance ; thick, opaque, and

soft in the branchlets. Height 10 inches; breadth 8 inches ; diameter

of trunk ^40
; of main branches '18 to "22

; of branchlets -12 to •IS.

Spicula bright red, varied in size and form. The greater pai*t are

rather large, short, stout spindles, covered with numerous, very prom-

inent, rough warts, arranged on each end in two or three irregular

whorls; ends scarcely acute. Others are longer and more slender,

* Theso principally form the external layer, but are mingled with a few clubs and

other forms. In this genus there is no very distinct superficial layer of smaller club-

shaped spicula, such as is found in Eunicea, Plexaura, and Plexaurella. Hence I place

the genus in this family with some doubt. It is, apparently, allied to Astrogorgia and

may possibly belong to the Primnoidse, near Muricea.
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with .icute ends, but equally rough. Some head-like spicula are about

as long as broad, sometimes nearly spherical, crowdcdly covered with

large, thorny warts, those about the middle largest. There are also

short, stout spindles, crowdedly covered with warts on the whole sur-

face. Club-shajied spicula occasionally occur, having the lai'ger end

but little expanded, covered with large, prominent, thorny warts

;

these with the two preceding forms chiefly compose the external layer.

Cross-spicula, with four or six roughly warted branches, frequently

occur. Besides these, there are many small spicula of various forms,

but all are covered with rough Avarts, and most of them are short and

stout.
^

Polyp-spindles are long, slender, acute, usually curved, cov-

ered with small, sharp warts.

The longer spindles measure -192"^™ by -084""", -174 by -078, -168 by

•090, -168 by -048, -144 by '066, -132 by "072; stouter spindles -156

by -096, -132 by -090, -132 by '078, -120 by -096
; warty head-spicula

•168 by -096, -144 by -120, -144 by '090, -108 by -090
; clubs -132 by

•072, ^120 by '060
; crosses '144 by '096, -120 by '084; polyp-spindles

•264 by -054, -227 by -048, "204 by -036, '198 by '048.

Pearl Islands, in 6 to 8 fathoms, rare,—F. H. Bradley.

Resembles somewhat nir. Dowii of the preceding species, but is

much larger, Avith stouter branches and branchlets, and larger and

more distant cells. The surface is smoother and tl)e cells are usually

not at all raised. The color is also brighter red. The spicula are

quite different.

Psammogorgia fucosa Verriu.

Amer. Journal Science, xlviii, p. 427, Nov., 1869.

Gorgonia fucosa Val, Voyage Venus, PI. 15 bis.

Pkxaura fucosa Val. ; Edw. and H., Corall., i, p. 154, {7ion Verrill).

Mazatlan.—Voyage of the Venus. A large species allied to P.

teres.—Reprint.

Psammogorgia gracilis Ven-iii, sp. nov.

Plate V, figure 19. Plate VI, figure 10.

Corallum slender, flabelliform, the branchlets subparallel and elon-

gated. The stem, in the only specimen seen, is slender, and at the

heiglit of about an inch subdivides into four main branches, one of

which then passes onward, like a continuation of the stem, undivided

for nearly 1
•."> inches, when it gives off branchlets pinnately on each

side, at distances of from -10 to -40. Two of the other main branches

subdivide near their origin into several long, slender, ascending

branches and branchlets, some of which fork near their ends. The
branchlets are all about equal in size, varying in length from less than
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1 inch to 2*5, with a diameter of about '07
; they are round, slender,

and scarcely taper. The cells form low, swollen verrucae, which are

closely crowded over the whole surface. Coenenchyma moderately

thick. Axis slender and wood-yellow, opaque even at the ends.

Color light red. Height 5 inches ; breadth 4 ; diameter of stem '10.

Spicula bright red ; club-shaped spicula numerous, with the small end

very acute. The larger spindles are rather slender, ends very acute,

warts prominent, not crowded, forming five or six irregular whorls

on each end, which become very small near the points. Shoi'ter spin-

dles very rough, with obtuse ends. Clubs very numerous, about as

long as the spindles, but much broader, the large end covei'ed with

numeroiis, large, prominent, rough warts and spines, which diminish

toward the small end, which tajDcrs to a sharp point. Polyp-spindles

pale yellow, long and slender, covered with small, nearly smooth warts.

The longer spindles measure -240"'™ by -060, -228 by -060, -228 by
'048, -222 by '072, -168 by -036

; stouter spindles -168 by -072, -144 by

•084, -102 by -066
; clubs '252 by -084, -216 by -072, -210 by '084, -192

by -084, -168 by -060
;
polyp-spindles -loO by -018, -144 by -036, -132

by -030, -114 by -036.

Pearl Islands, very rare,—F. H. Bradley.

This species is remarkably distinct from the preceding three in its

mode of branching, its long and quite slender branchlets, and espe-

cially in its very peculiar s])icula. It diifers widely from all other Gor-

gonians of the coast, known to me, in the form and abundance of the

singular club-shaped spicula.

Family, Pkimnoid^.

Primnoacees Val. ; Edw. and Haime, Coral]., vol. i, p. 138.

Primnoadce, Acanthogorgiadoe and Muriceidce Gray, Ann. and Mag. Nat. Hist., 1859,

p. 442.

Primnoacea Kolliker, Icones Histiol., p. 135, 1865.

Plexauridce (pars) and Primnoaceoe Verrill, Revis. Polyps, E. Coast U. S., p. 8, 1864.

Corallum usually branched, sometimes simple. Axis horn-like or

more or less calcareous, especially at base. Cells prominent, covered

with large scales or spicula. Coenenchyma with large scales or spi-

cula, the outer ones conspicuous at the surface. Longitudinal ducts

many and equal on all sides, or few and symmetrically arranged.

Muricea Lamonroux (restricted).

Muricea (pars) Lam'x, Expos, meth., p. 509, 1821 ; Blainville, Man. d'Actinologie, p.

509; Ehrenberg, Corallenthiere, p. 134; Dana, Zooph., p. 673; Edw. and Haime,

CoralL, vol. i, p. 142, 1857, etc.

Muricea Kolliker, Icones Histiologicse, ii, p. 135, 1865 ; Verrill, American Jour.

Science, vol. xlv, p. 411, 1868.
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Corallum variously branched, usually dicliotoiuous or arborescent.

Axis horny, rarely becoming calcareous at the base in large speci-

mens. (%enenchyma com])ose(l of large, one-sided, very warty, and

often curved spindles, mingled with many smaller ones of various

sizes, the exterior being formed mainly of the large ones, which be-

come imbrica ed on the sui-face of the ven-uciu and usually project

from the snrlace. The cells are prominent in various degrees, and

either tubular or bilabiate with the lower side projecting. Polyps

retractile, the tentacles stiffened at base with long, warty spindles.

Dr. Kolliker has very judiciously restricted this genus by the re-

moval of Paramuricea and Echinogorgia, two well defined and natu-

ral genera. As now limited Miiricea is a well characterized genus,

which is widely distributed in the trojiical seas, but apparently more

fully represented on the American coasts than elsewhere. In the

West Indies and on the Atlantic coasts there are at least five species,

while on the Pacific side eighteen have already been discovered.

The species from the East Indies. China, etc., which I have seen, are

smaller and less typical than the American forms.

The species of Echinogorgia are mainly from the East Indies. The

Paramuricem are found on the European coasts, in the Mediterranean,

and one sjiecies, at least, in the West Indies and at Florida (P. clath-

rata (Dana sp.). The genus, Thesea Duch. and Mich., is a rare

West Indian form. Bebryce Phil, is from the Mediterranean. An-
thogorgia and Astrogorgia Verrill, as yet represented only by one spe-

cies each, are from Hong Kong, while the genus, Ueterogorgia V., is

known only from Panama Bay. Acanthogorgia Gray, seems allied to

3furicea, and especially to Ueterogorgia. It has several species : A.

coccinea V.,* from Ilong Kong ; A. Atlantica and A. Grayi Johns,,

from Madeira ; A. hirsuta Gray, locality doubtful ; and A. aspera

Pourtales,f off Havana, in 270 fathoms. Blepharogorgia Schrammi
Duch. and Mich., from Guadaloupe, is referred to the same genus by
Pourtales, but it appears to agree better witli Paramuricea. The
genus, Acis Duch. and Mich,, is also allied to Muricea and has two
West Indian species.

A.— Yerruc(z tubular ; cells noi bilabiate, lower border not j^rolonged.

Muricea acervata Veniii.

Proceedings Boston Soc. Nat History, vol. x, p. 327, Apr., 1866.

Plate VII, figure 5. Plate VIII, figure 1.

Corallum arborescently branched, dichotomous, rather stout and
rigid. The trunk divides very near the base into two or three main

* Now Echinomuricea coccinea V., Am. Jour. Sci., xlvii, p 285.—Reprint.

f Bulletin Museum of Comparative Zoology, No. 6, p. 113, 1867.
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branches, which part again at one or two inches from their origin
;

the secondary branches often subdividing irregularly two or three

times, but many remaining simple and two or three inches long. All

the branches are thick and rigid, and of nearly the same size with the

primary branches, mostly smallest at their origin, enlarging toward

the tips, which are bluntly rounded and often slight clavate. All the

branches bend outward at base, often nearly at a right angle, and

then curve upward with a broad curve and become sub-parallel.

Cells eight-rayed at the summit of large, elevated, rounded verrucse,

the rays separated by narrow but very distinct sunken grooves, which

extend over the summits and somewhat down the sides of the verrucae

in contraction. Verruca3 unequal, larger and smaller ones inter-

mingled, rather elevated, about as high as broad, somewhat crowded,

but uniformly arranged, mostly standing nearly at right angles to the

branch, then- surface covered with closely imbricated, slightly rough,

and rather regular fusiform spicula. Coenenchyma rather thick, cov-

ered with spicula similar to those of the verruca?. Axis black, com-

pi'essed somewhat at the axils, rigid and brittle at the ends. Color

deep brown. Height of largest specimen about 8 inches ; breadth 5
;

diameter of branches '30 to 'B5 ; of verrucre "07
; length of verrucoe "10.

Spicula yellowish brown and reddish brown. Longer sjiindles long,

moderately stout, usually acute at each end, but sometimes with one

end blunt, often somewhat bent, covered closely with small spinules,

which on most parts are small, sharj), and conical, but on one side they

are usually more closely crowded, and take the form of low, rough,

lacerate warts. Stouter spindles usually stout-fusiform and rapidly

tapering to each end, covered on one side with small, crowded, rough

warts, on the other with conical spinules ; these like the others, are

frequently bent or irregular, and often one end is truncate or obtuse.

Small spicula of these two forms are numerous, some having conical,

often lobate spinules, others rough warts, not so crowded as in the

lai'ger ones. Other small spicula have the form of rough, warty

heads, with lobate warts ; others are quite small and irregular spicula

with large, subdivided warts ; some become club-shaped and rough,

others more slender, with scattered spinules.

The longer spindles measure 2'00""" by -400, 1-90 by -365, 1-44 by

•243, 1-37 by "200, 1-29 by -213, 1-20 by -150, 1-14 by -228, 1-06 by

•187
; the stouter ones 1-35 by -325, -912 by -248, -436 by -243

; the

small irregular spicula -187 by -060
; heads -137 by -121 ; clubs -187

by -105, -152 by '090.

Panama, very rare,—F. II. Bradley.
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The large, rounded, unequal, eight-rayed verrucas are sufficient to

distinguish this from all other known species. Two specimens only

were obtained.

Muricea tubigera VcrriU, sp. nov.

Plate VII, figure 7. Plate VIII, figure 2.

Corallum stout and rigid, dichotomously branched, Avith greatly

elongated, squarrose verructe. The trunk divides at about ant inch

from the base into two main branches, wdiich fork at about an inch

from their origin. The secondary branches usually fork again at dis-

tances varying from two to five inches, and the tertiary branches are

often again divided. The terminal branches are from 1-5 to 2*5

inches long and nearly as large as the main branches ('4 inch),

obtusely roiinded, and sometimes a little enlarged or clavate at the

ends. The branches are but little divergent and fonn acute angles.

The coenenchyma is only moderately thick, but is crowdedly covered

with very long, rather slender verrucse, which stand nearly at right

angles to the surface and give the branches a thick appearance. The
verrucas are enlarged or clavate at their summits, which are rounded

and conspicuously eight-rayed in contraction ; their sides covered

with closely imbricated, long, rather slender and sliarp spicula, which

project but little from the surface. At the tips of the branches the

verrucas are smaller and densely crowded. Axis horn-like, light

wood-brown at base, black and somewhat compressed in the branches.

Color light greenish brown when dried.

Height of the largest specimen 8 inches ; breadth 4*5
; diameter of

main branches, including verrucae, '50 ; of branchlets "40 to '45
;

length of verrucae '15 to '20; diameter '05; their summits "08.

The spicida are yellowish white, and similar to those of the pre-

ceding species, but longer, more slender, sharper at the ends, and

visually with less crowded warts and spinules. The spindles of the

cells are not larger than those of the coenenchyma, but often stouter

;

the latter are mostly very slender and acute, often larger and blunter

on one end than the other, or somewhat club-shaped, the spinules

being more crowded on the larger end and mostly truncate, while on

the small end, which is long, slender and acute, they are sharp, conical,

and distantly scattered.

The longer spindles of the cells measure 2-28""" by -324, 1-36 by
•182, 1-32 by -152, 1-29 by '137, -851 by '091, '608 by -061

; the stouter

ones 1-36 by -228, -988 by '187, -699 by -121 ; the small irregular ones

•213 by -071, -187 by '106, -121 by -061 ; heads -076 by -076; the

longer spindles of the coenenchyma measure 2*37 by '325, 1-80 by
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•175, 1-57 by -200, 1-57 by -175, 1-52 by '197, 1*29 by -167, I'U by

•121, 1-09 by -136, "942 by -106.

Pearl Islands and Panama, very rare,—F. H. Bradley.

This species is very distinct from the preceding by its very long,

slender, and smaller verrucje, its longer and sharper spicula, and its

thicker branches. The latter character and the closely crowded cells

sepawite it widely from M. hispida and 31. horrida.

Mnricea hispida Verriii.

Proceedings Boston Society of Natural History, vol. x, p. 328, 1866.

Plate VII, figure 4. Plate VIII, figure 3.

Corallum dichotomous, sparingly branched, somewhat flabelliform.

The main branches arise close to the base and bend outward and up-

ward with a wide curve, before becoming perpendicular and sub-

parallel. The secondary branches arise from the outward curvature

of the primary ones, and quickly become of the same size. The

branches are slender, though the long verrucse give them a rather

thick appearance, and gradually enlarge to the tips. The coenen-

chyma is thin and but little developed. The cells are rather large

and regular, at the summit of very long, rather large, tubular verrucae,

which are narrow at base and enlarged to the summit, or subclavate in

form, the sides being covered with long, sharp spicula, which project

considerably at the summits. Axis very slender, round and black at

base, amber-color and translucent in the branchlets. Color, when

dry, umber-brown.

Height of the largest specimen 4 inches ; diameter of branches, ex-

cluding verruca^, '12; length of verructe -16; diameter at summit -07.

Spicula yellowish white, mostly relatively large, very long, slender,

sharp spindles, often curved or crooked, covered on one side with

small, very sharp, conical spinules, on the other with small, very

closely crowded, rough warts ; ends usually very acute. Stouter spin-

dles are numerous, which are frequently irregular in form, often bent,

sometimes enlarged, branched, or forked, near one end ; one or both

ends often obtuse or truncate. The small spicula are mostly regular

warty spindles, acute at each end, but often bent in the middle, and

are relatively less abundant than in most species.

The longer spindles measure 2-60""" by '300, 2*30 by -275, 2*07 by

•250, 2-05 by '300, 2-00 by -300, 1-70 by '175, 1-67 by -225, 1'65 by

•200, 1-57 by •225; the stouter spindles 2-00 by ^375, 1-75 by -375,

1'65 by "300, 1*39 by '350; the majority of the small spindles about
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•42o l)y -100, -400 by -125, -375 Ly 'lOO, and -425 l)y '062
; the spinules

of the hu-ger spindles are ahovit •o2o long.

Panama, very rare,—F. H. ]:iradley.

The spiciila of this species resemble most those of 3f. tiihigera, but

Avliile the liranches are nuxch smaller, the spicula are absolutely nuu-h

larger. They are also rougher, with larger spinules, and the small

spicula are much less abundant and more regular in fonn. Its thin

caMienchyma, and long, clavate, tubular cells, "vvith slender projecting

spicula, will at once separate it from all other sj^ecies, except, perhaps,

31. horrida Mob.

Muricea horrida Mobius.

Neue Gorgoniden des Naturhist. Mus. Hamburg, p. 11, Tab. Ill, fig. 3-8, 1861;

Kdlliker, Icones Histiolog., p. 1 35, 1865.

" M. arborescens, ramosissima, ramis teretibus, veiTUcis polyi)iferis

cylindratis, obtusis. Coenenchyma s]»iculis fusiformibus, verrucosis,

fulvis suftultum."

This species, as described and figured by Mobius, foi-ms an openly

and loosely branched corallum, with slender divergent branches, cov-

ered with loosely arranged, tubular, and somewhat clavate verruca?,

which are obtuse or truncate and eight-rayed at summit, the sides and

upjjer margin with a few slightly projecting points of long and large

spicula. The coenenchyma is thin and the verruca* are about equal in

length to the diameter of the branchlets and smaller branches. The

long spindles are stout fusiform, with distantly an-anged, rough, une-

qual warts. The two figured would measure 1-45""" by -30""", and

1-07 by -23.

Peru (Hamburg Museum).

Muricea squarrosa Ven-iii, sp. nov.

Plate VI, figure 13. Plate VIII, figure 4.

Coralhim dichotomous, the branches subdividing two or three times,

branching nearly in a plane. The trunk usually divides close to the

base into two or more main branches, each of which usually forks

again within half an inch. Some of the central secondary branches

rise nearly perpendicularly and do not subdivide for one or two inches,

or even more, but the outer ones often fork two or three times more,

at distances of about half an inch. The terminal branches and branch-

lets are from one to four inches long, round, subparallel in large speci-

mens, tapering but little, usually obtuse at the ends, and nearly as

large as the main branches. The branches usually spread at a large

Traxs. CoNXECTicuT Acad., Vol.1. 54 January, 1869.
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angle at tlieir origin, unci bend upward in a broad curve, the outer

ones often forming right angles at tlieir origin. The prominent ver-

rucfe are regularly arranged on all sides, and pretty close togethei",

thotigh scarcely crowded, and usually stand nearly at right angles to

the branches, but often incline obliquely upward at a wide angle, and

never become imbricated. They are moderately large, usually some-

what higher than broad, nearly equal, round, tubular, truncate, the ter-

minal opening looking obliquely upward andoutward, the surface cov-

ered with many large fusiform spicula, the ends of which project strong-

ly at the summit in the foim of small sharp spines, which are often

more numerous and larger on the lower margin, causing the cells to ap-

jDroach the characters of those of the second section of the genus.

Coenenchyma moderately thick, filled with large spindles at the sur-

face. Color deep 5 ellowish brown, varying to light brow^nish yellow

and to deep umber brown.

Height of largest specimens 8 inclies ; breadth 6 ; diameter of lar-

gest branches, including verrucse •30 to "35
; of branchlets "24 to '28

;

length of verrucse "08 to '10, often less ; diameter "06 to '07.

The spicula are light yellowish and brownish, mostly large, stout,

warty spindles, many of them irregular, bent or lobed. The longer

spindles are large, rather stout, tapering gradually to each end, or

frequently with one end irregular, truncate or obtuse, the surface

crowdedly covered with small, rounded, rough warts, except upon one

side where the warts are usually replaced by small, sharp, conical

spinules. The stouter sj^indles are larger and thick, mostly irregular,

bent, lobed, or with one end truncate, but agreeing in the character

of the surface with the longer ones. The small spindles are mostly

slender, acute at each end, regularly covered with truncate or rounded

warts, sometimes with sharp spinules on one side.

The longer spindles measure rSO™™ by -425""^ 1-80 by '375, 1-75

by -375, 1-70 by -350, l-70 by -300, 1-65 by -226, 1-62 by "375, 1-57 by

•250, 1-25 by '250, 1-42 by -200, 1-12 by -200, 1^07 by -175
; the stouter

ones 1-70 by -440, 1-57 by •SOO, 1-50 by -500, 1-42 by ^425, 1-37 by ^450,

1-25 by ^400, 1-12 by •SOO, -850 by "225; the small spindles ^500 by

•100, -375 by ^075, -300 by ^062, -225 by ^062.

Panama and Pearl Islands, in pools at extreme low-water mark, not

common,—F. H. Bradley.

This species is easily distinguished by its few, moderately thick

branches, evenly covered by the squarrose, tubular verrucfe, which are

usually considerably higher than broad. The spicula somewhat resem-

ble those of 31. acervata and 31. echinata, but can readily be distin-

guished from either.
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B.— Vcrrucm more or less ivominetit ; celh bilabiate, or opening upivard, with the lower

Up more or less prolonged.

1.— Verrucce large, elevated, spreading, neither appressed nor imbricated, or but

slightly so.

Muricea crassa Veniii, sp. nov.

Plate VII, figure 10. Plate VIII, figure 5.

Corallum very large, dichotomous, Lrancliiug nearly in a plane, the

branches thick, clavate, covered with large, prominent, coarse verrucsD,

"which are rough witli very large, tliick, blunt spicula.

Three or four large main brandies usually arise from a thick, swol-

len base. These fork at distances of two or three inches, many of the

secondary branches being three or four times dichotomous
; while oth-

ers are subpinnate, the branchlets usually alternating on opposite

sides and from one to two inches apart ; others give off branclilets

only on the outside. The branches and branchlets are all thick, often

crooked, and bend outward at first, m a broad curve, and then up-

ward. Toward the base some of the branches are occasionally co-

alescent. The terminal branchlets are from one and a half to four

inches long, smaller at base than the branches, but enlarging toward

the obtusely rounded end, where they are much enlarged and often

clavate, frequently having a diameter of half an inch or more. The

crowded verruca^ stand at nearly right angles to the surface of the

branchlets and are very large, prominent, rough with large, stout,

coarse spicula, which are mostly ratlier blunt at the ends, forming

therefore coarse but not sharp spinules at the summit, a cluster of

which are a little prolonged, so as to form a short lower lip, wliich is

usually a little incurved in contraction, so as to conceal the cell, which

opens upward and inward. The large verruca of the branchlets are

usually broad at base, somewhat conical, higher than broad, strongly

echinate at summit ; tliose of the main branches and trunk are dis-

tantly scattered, rounded, low, scarcely as liigli as broad.

Coenenchyma moderately thick, coarse, with very large, irregular,

blunt spicula, conspicuous at the surface. Axis horn-like, light wood
brown at base

;
round, black, strongly striated in the larger branches,

with the axils scarcely compressed
; soft, thick, rigid and brittle when

dry, and dark brown in the terminal branchlets. Color dark brown
yellowish brown at base.

Height 20 inches
; breadth 18; diameter of main branches -50 to

•90; of terminal branchlets '30 at base, '50 or -60 near the tips; height

of verruciB '15 to '20
; diameter '10.
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Tlie spicula are reddish brown, mostly very large, thick, coarse,

unequal, and irregular, with the ends obtuse or truncate, and the

surface rough with minute crowded warts. In the verrucse the spic-

ula are mostly very stout spindles, oval, oblong, or clavate, in nearly

all cases irregular, but generally with one end largest and truncate,

obtuse, or divided into two forks or lobes. Their most common size is

about half a millimeter in diameter and two long, but there are many
much larger ones, and a few quite regular and slender spindles of

smaller size. Those of the coenenchyma are mostly very large, thick,

oblong, irregular spicula, obtuse, truncate, or irregular at the ends,

mostly bent or distorted and often lobed, most of the larger ones

about one-third as broad as long.

The stout spicula of the cells measure 3-20'"™ by -875'"™, 3-12 by

•600, 2-25 by •875, 2-12 by -575, 2*00 by "575, 2-00 by '500, 1-75 by -675,

1-75 by -375, 1-70 by -800, 1-45 by '575, 1-40 by -875, 1-37 by -300,

1-25 by -575, 1-07 by -325, -875 by '450. Those of the coenenchyma

4-00 by 1-25, 4-00 by 1-20, 3-25 by 1-00, 287 by 1'25, 2-75 by r25,

2-75 by -875, 2-25 by '950, 2-25 by "800, I'OOby -450
; the most slender

spindles 1-75 by -225, -f-OO by -200; the smaller ones -650 by -125, -525

by 125, -450 by '125 -275 by 150.

Pearl Islands,—F. H. Bradley.

This species is very difierent from all others in its great size, very

large, coarse, rough verruca;, and the remarkably large, thick, irregular

spicula.

Muricea echinata Vai.

Muricea echinata Valenciennes, Comptes-rendus, 1855 (no description); Edw. and

Haime, Corall., vol. i, p. 143, 1857 ;
Verrill, Bulletin Museum Comp. ZooL, p. 36

;

Proc. Bost. Soc. Nat. Hist, vol. x, p. 328, 1866.

Plate VIII, figure 6.

Corallum ii-regularly dichotomous or subpinnate, branching nearly

in a plane, with clavate branchlets and elongated echinate verrucae,

with the lower lip prolonged and the cells opening upwai-d and inward.

The trunk usually divides, close to the base, into two or three main

branches, most of which subdivide several times at distances of one

third or half an inch, the central ones usually dichotomous and the

outer ones often subpinnate, the branches spreading at first at a wide

angle and then curving upward. The terminal branches and branch-

lets are mostly from one to four inches long, enlarging toward the

end, often distinctly clavate, the tips enlarged and obtusely rounded.

The verrucse are mostly slender, clavate, very prominent, especially

on the terminal branchlets, not crowded, spreading outward and up-
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Avard at a wide aiiulo, not imbricated, covered with large, stout ^\)m-

dles, Avitli sliarj) ends, some of Avliicli foim tlie ])rolonged lower lip

and project from tlie npi)er part of the verruca^, in the form of sharp

rough spinnles. Tlie cells are small and open inward and upward, in

contraction nearly concealed hy the incurved lower lip, filled M'ith

small convergent yellow s])icula, from the bases of the tentacles. The

Cffnenchyma is thin, covered with large spindles. Color deep reddish

brown ; cells yellow inside. In life " deep red, polyps bright yellow,"

Height of largest specimens 6 or 8 inches ; breadth about the same;

diameter of the main branches, including verruca^ '30
; of the branch-

lets at origin "25
; near the ends •3'7

; length of the longest verrucas

on the terminal branchlets '\5 to '18
; diameter '05 of an inch.

Dwarf specimens occur only two or three inches high, with the lar-

gest branches about *25 in diameter, and the verruca3 "10 of an inch

long. These grow in shallow water, in rocky pools, etc.

The spicula are reddish and yellowish brown, mostly rather large,

rough, acute spindles, of which the larger ones are often bent, irregu-

lar, lobed, or with one end truncate. The longer spindles, when per-

fect, usually have the ends quite acute ; some are moderately stout,

others qnite slender, covered on one side with small but very sharp

spinules, on other parts with small, crowded, rough, rounded or trun-

cate warts. When the spindles are bent the spinules are usually on

the concave side. The stouter spindles are quite irregular and varia-

ble in size and form, but are usually rather thick, often crooked, and

with one or both ends blunt or truncate, and very closely covered

with warts and spinules. The medium sized spindles are quite regu-

lar, slender, and very acute, warted like the larger ones. The
smallest are nearly white, regular, some acute and others blunt, cov-

ered with prominent very rough warts, which are not crowded.

The longer spindles measure 1-95'"'" by 450'"'", 1-75 by -425,

1-75 by -250, 1-02 by -275, 1-52 by '225, 1-50 by -375, 1-45 by -350,

1-45 by -275, 1-45 by -175; the stouter ones 2-00 by -750, 1-62 by

•750, 1-60 by -575, l-c5 by '450, 1-45 by '450, 1-35 by -500, I'lO by

•475, 1-00 by -625, -600 by -250
; the medium sized spindles 1'35 by

•250, 1-27 by -225, 1-15 by -150, 1-00 by '425, -900 by -125
; the small

spicula •eSO by •125, ^350 by -100, 325 by •lOO.

Panama, in rocky pools at low-water mark, common,—F. 11. Brad-

ley, C. F. Davis, J. H. Stembergh ; Pearl Islands,—F. H. Bradley.

Var. flabellum.

Branches much more niimerous and crowded, several principal ones

starting nearly together close to the base, and giving ofi' numerous
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short, crooked branchlets, mostly on the outer side, which are often at

distances of less than a quarter of an inch apart. Terminal branch-

lets one or two inches long, '25 in diameter, often tapering. Verrucse

very slender, 2:)rominent, the lower lip much prolonged, acute, the sur-

face and summit rough with the sharp ends of the si^icula. Cells

small, opening upward, often lilled with a cluster of bright yellow

spicula from the bases of the tentacles. Color deep brown.

Pearl Islands,—F. H. Bradley.

This species somewhat resembles the two following in color and ex-

ternal appearance. From the first it differs greatly in mode of growth,

and somewhat in the spicula ; from the second {31. austera) in its

much more slender, longer, and spreading Aerrucoe, and very decidedly

in its spicula.

Muricea fruticosa Verriii, sp. nov.

Plate VII, figure 2.

Corallum large, very branching, csespitose, fruticose, with rather

small, somewhat clavate branchlets, and prominent, spreading, spi-

nose verrucre.

The trunk is very stout and short, arising from a large irregular

base, and usually divides at once into several large, unequal main

branches, which rapidly divide and subdivide in an irregular manner,

the branches and branchlets usually not more than one quarter or

half inch apart. Sometimes several large main branches can be

traced for some distance, giving ofi" numerous small branches from all

sides, but more frequently the subdivision is so rapid that the main

branches are very soon lost among the crowded and crooked branches.

The small branches near the ends often divide in an irregularly dichot-

omons manner, and sometimes coalesce ; they are very numerous,

nearly equal in size, and usually much curved and crooked, spreading

at their origin with a broad curve. The terminal branchlets are short,

mostly "5 to 1*5 inches long, often curved, of moderate size, narrowed at

base, enlarging to the obtusely rounded end. Verructe close together,

but not imbricated, spreading outward and upward, quite prominent,

conical, about as high as broad toward the outer ends of the branch-

lets, where they are more developed than below, and furnished with

an acute prolonged lower lip, the surface covered Avith long, stout

spindles, some of which are about as long as the verrucoe. Cells small,

situated on the upper side of the verruca^, near the end, the apei'ture

filled with the yellow polyp-spicula, from the bases of the tentacles.

On the surface of the larger branches the verrucse are low, rounded,
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and without a prolonged lower lip ; on the trunk and main Lranclics

they are distant, small, and but little prominent.

Copnenchyina thin, its surface composed of very conspicuous, stout

spindles, often larger than those of the verrucas Color of the branch-

lets and verrucas deep reddish brown, branchlets yellowish brown,

trunk and main branches yellow, tinged with brown. Axis horn-like,

yellowish wood-broAvn at the base and in the larger branches, darker

reddish brown and translucent in the smaller ones, light amber-yellow,

translucent, and slender, in the branchlets.

The largest specimen is 15 inches high, greatest bieadth, across the

upper surface of the clump, 22 inches ; least diameter 16 ; diameter of

trunk 1'4; of main branches "75 to 1 inch; of branchlets at origin '12

to "17
; near the ends, including verrucas, '20 to •25

; length of longest

verruca? '08 to "10
; diameter '05 of an inch. Another specimen is 15

inches high, and the same in breadth.

The spicula vary in color from brownish yellow and yellowisli white

to deep reddish brown. The larger ones are mostly stout, relatively

large, blunt, and frequently irregular or ci'ooked spindles. The longer

spindles are rather thick in the middle portion, tapering somewhat

abruptly to the ends, which are not usually very acute ; one side cov-

ered with small, very sharp spinules, the other parts with crowded

rough warts. The stouter spicula are thick and massive, usually

blunt or even truncate at one or both ends, but sometimes tapering

to blunt points, often crooked; some of the smaller ones entirely

lose their spindle-shape, even becoming triangular; others have

the large end forked ; w^hile some are quite irregular, compressed,

sometimes as broad as long, one side divided into large, sharp, lac-

erate teeth or spines. The medium sized spindles ai-e more regular,

quite stout in the middle, usually tapering to acute points, one side

covered with quite large and very sharp spindles, the other with closely

crowded rough warts. Other still smaller spicula are quite slender,

regular, very warty spindles, light yellow in color. The smallest are

very small, snow-white, very warty spindles, some very slender, others

relatively short.

The longer spindles measure 2-90'nm by -650'"'", 2*50 by '500, 1*75

by -350, 1-57 by -325, 1-55 by -350, 1-55 by '300, 155 by "225, 1-50 by
•425, 1-45 by '350, 1-40 by '200, 1-27 by -300, 1-20 by '250

; the stout

spicula 2-37 by -650, 2-25 by -625, 2-10 by -675, 2-00 by -575, 1*75 by
•525, 1-70 by -525, 1-62 by -550, 1-62 by -500, 1-50 by -475, 1-35 by
•575, 1-07 by ^375, -725 by -300; the medium sized spindles 1*07 by
•250, 1-07 by -225; I'OO by ^275, 1-00 by -250, 1-00 by -200, -900 by
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•200, -875 by -200, -825 by -200, -700 by -150; the smaller spindles

•575 by -1 75, -575 by -100, -550 by -100, -500 by -100, -475 by -100

•450 by -075, -425 by '100; the smallest white spindles -135 by -075,

•325 by -082, ^175 by •075, 1'75 by -062
; some of the small triangular

ones -450 by -425
; the irregular prickly spicula -400 by •325. The

polyp-spindles measure -375 by -100, -325 by -075, -275 by ^075, -225

by -100, -200 by -075, -200 by •062.

Pearl Islands, brought from 6 to 8 fathoms below low-water mark
by divers,—F. H. Bradley.

Var. miser,

Corallum dwarfed, forming small, thickly branched, rounded, c;t'S-

pitose clumps, from two or six inches in diameter and about the same

in height, the siibdiA'ision taking place rapidly from close to the base.

Branches and branchlets small and slender, the latter a little enlarged

toward the ends, and from •S to 2 inches long. V^erruca? as in the typ-

ical form, but smaller, nearly obsolete on the larger branches. Color of

branchlets dee}) brown, of branches and often the bases of branchlets

very light yellow. Diameter of branchlets "10 to '15; length of long-

est verruca^ -04 to 'OB of an inch. The spicula are similar to those of

the typical form, but smaller.

Pearl Islands, in rocky pools at extreme low-water mark,—F. H.

Bradley ; Corinto,—J. A. McNiel.

This species is more nearly allied to M. ecMnata than to any other.

Its csespitose growth and far more numerous and smaller branches

will iisiially separate it readily. The verruca? are smaller and

shorter, and the spicula are different, though quite similar in general

appearance. They are mostly stouter and blunter than the corres-

ponding forms in M. echiyiata, while the large, stout si^indles of the

coenenchyma are decidedly larger, even in smaller specimens. The
medium sized spindles are also decidedly stouter and less acute.

Muricea austera VerrUi, sp. nov.

Plate VIII, figure 7.

Corallum large, dichotomous, fruticose, sometimes ca'spitose, with

rather thick, obtuse branchlets, covered with close, scarcely appressed,

sub-conical verrucse, having an acute lower lip.

In the largest specimen, several trunks arise from a broad base, four

or five inches in diameter. These quickly fork, and the branches in their

turn rapidly divide, being, in some cases, five or six times dichotomous,

producing a rather coarse csespitose clump, though some of the main

branches and their divisions have a tendency to arrange themselves in
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.1 siiio-Ie plane,—a fcutnrc that is more cliaractoristic of tlie smaller

speciinens. The branches and branchlets usually arise from -5 to 1-5

inches ai)arl, spreading in a wide curve at first, or even nearly at riolit

angles, and then becominu' sub-parallel. The branches occasionally

coalesce sparinuly. The terminal branchlets are '5 to 2 inches long,

as lariic as or larger than the smaller l)ranches, and mostly increase in

size from their origin to the end, which is well rounded. The verruca'

are promment, sub conical, with an acute lower lip, near together, but

y{t scarcely crowded, and not imbricated, usually forming an angle of

about 45° with the surface, closely covered by rough, stout, rather

short spindles, tapering to the ends, which scarcely project above the

surface, except slightly at the suriunit of the verrucre. Cells opening on

tlie upper side of the verruca^ filled when fresh with a cluster of light

yellow polyp-spindles. Coenenchyma moderately thick, firm, with a

hard rough surface, covered with stout, mostly obtuse, rough spicula,

some of wliich are much larger than those of the verrucas. Axis

wood-biown and not calcareous at base ; black in the branches and

usually a little compressed, especially at the axils
;
yellowish brown,

coarse, and rigid in the branchlets. Color uniform reddish or yellow-

ish brown.

Height of largest specimen, from Panama, 9 inches; breadth 15 by

13; diameter of main branches -40; of secondary -30 ; of branchlets

at base "20 to '25
; at summit, including verruca?, '25 to "35

; length of

verruca,' '05 to '10; diameter about 'OS. Another snb-flabelliform

specimen from Pearl Islands is 9 inches high and 10 broad, with the

branches and verrucre as in the other. One from Cape St. Lucas is 8

inches high and 6 broad ; the branchlets near the ends mostly 'So,

rarely "40, in diameter; the longest verrucre "12 of an inch in length.

The largest spicula are all rather short and stout, mostly oblong or

oval in outline, with obtuse or truncate ends, only a portion of them

being short spindles, llie longer spicula are mostly oblong, with obtuse

ends, or stoat fusiform, tapering somewhat to one or both ends, which

are blunt ; one side covered with large, conical spinules, the others with

rather large, close set, rough waits. The stouter spicula differ but

little from the longer ones, except in being shorter and thicker, gene-

rally oblong or o\al, and truncate at the ends. They are often irreg-

ular, or lobed at one or both ends. The small spindles are rather

stout, tapering but little, blunt at the ends, and covered with large,

prominent, rough warts, about their own diameter apart. Small, irreg-

ular, very warty or spiny spicula occur, wliich are nearly as long as

1)road; also irregular star-shaped spicula, and nearly round warty

Trans. Coxxecticut Acad. Vol. I. 55 January, 1869.
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heads. The polyp-spicula are mostly small, rather slender, oblono-

spindles, with blunt ends, closely covered with small rough warts.

The single specimen from Cape St. Lucas has spicula which aver-

age somewhat larger, but agree well in form and appearance with

those of the P;inama specimens.

The longer spicula measure 1-45""" by -400"'", 1-22 by -400, 1-17 by
•375, 1-15 by -375, 1-15 by -325, 1-12 by -375, 1-12 by -300, 107 by
•300, 1-05 by -350, 1-02 by '325, -850 by ^275; the stouter ones 1-47 by
•500, 1-02 by -400, I'OO by -375, •975 by "500, -950 by ^425, -900 by
•450, -750 by -300, '700 by ^375, -675 by -325, -650 by '350, -625 by •SOO

;

the small spindles -425 by -100, ^375 by •lOO, -350 by -125
; the small

irregular, thorny spicula -275 by -175, -225 by '150, -175 by •100; the

stars -200 by ^200, -200 by -150, -175 by -175
; the heads ^175 by ^150,

•175 by -100; the polyp-spindles •S00 by •lOO, ^450 by ^112, ^450 by -075,

•425 by -125, '400 by -137, '400 by •lOO, ^375 by -100, -350 by -087, '325

by ^075, -300 by •lOO, ^250 l»y -075, "225 by ^062. The longer spicula

from the Cape St, Lucas example measure 1*67 by '550, 1*50 by -500,

1-50 by ^425, 1-50 by -375, 1'25 by •SOO, 1-12 by ^325
; the stouter ones

1-60 by -550, 1^40 by "575, 1-30 by '500, 1^27 by -450, 1-25 by ^500, •875

by -450.

Pearl Islands, rare, brought with 31. crassa and M. fniticosa from

6 to 8 fathoms by divers,—F. H. Bradley ; Panama, at extreme low-

water, on reef, very rare,—F. H. Bradley ; Cape St. Lucas,—J. Xan-

tus, from Smithsonian Institution ; La Paz,—J. S. Pedersen.

This species resembles in color and general appearance 31. echinata

and 31. fruticosa^ but is quite distinct from both in its short, stout,

blunt spicula. From the latter it differs, also, in its much stouter and

less numerous branches and larger verrucse ; from the former in its

shorter, broader, and more conical verrucie and firmer texture.

Muricsa retusa Verrill, sp. nov.

Plate VIII, figure 8.

Corallum dark ])urplish, dichotomous, sparingly branched, branches

rather thick, with large sub-conical verrucas, which are not crowded.

The trunk forks near the base and, in the only specimen seen, each

main branch subdivides again at the distance of about an inch. One of

the secondary branches again forks at two inches from its origin, the

others remain simple and about two inches long. The branches

spread widely at first and are about equal in size throughout, the termi-

nal branches being a little enlarged toward the end. The verrucie are

rather large, stout, subcorneal, nearly as broad as high, not crowded.
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standing at an angle of al)out 45° on tlie upper part of tlie brandies

and at a greater angle below, their surface covered witli short, thick,

rather obtuse spindles, with their sides elevated and very conspicuous

at the surface, but the ends not projecting. The lower lip of the ver-

ruca^ is rather obtuse and not much prolonged. The ca'nenchyma is

thick, covered with stout, irregular, blunt spicula, some of them con-

siderably larger than those of the verrucae. Color deep purplish

brown.

Height 3 inches ; breadth 2'5
; diameter of branches "30; lengtli of

verrucas -08 to -12
; breadth -06 to -08.

The spicula are mostly deep red or purple, varying toward yellow-

ish, and consist mostly of short, stout, usually irregular, blunt spin-

dles, or oblong spicula, three or four times as long as broad ; and very

short and thick, irregular, massive spicula, often more than half as

broad as long. The longer spicula are partly stout, blunt spindles, of-

ten irregular or bent, and closely covered with rougli warts, with stout

conical spinules on one side; these come mostly from the verruca'.

Others, coming from the ca?nenchyma, are oblong or irregularly

formed, one end often dilated, frequently truncate. The stouter spicula

are very massive and irregular, usually oblong, and truncate at both

ends, often with one end dilated, frequently lobed, crowdedly warted,

except on the spinulose sides. Others are irregularly triangular and

flattened, one edge spinulose, the sides warted. All the stouter irreg-

ular spicula appear to come from the coenenchyma. The smaller spin-

dles from the verrucas are pretty regular, stout fusiform, or even some-

what oval in outline, the ends not very acute.

The longer spicula measure 1-4V""" by -500™'^, 1-40 by -350, 1-27 by
•450, I-IO by -300, 1-05 by "325, 1-00 by '300, -925 by -250, -900 by
•225, •8T5 by '325

; the stouter ones 1-20 by -Sr^O, 1-02 by -GOO, 1-02 by
•500, 1^00 by -550, 1^00 by -475, -950 by "500, -925 by -450, '750 by

•625, ^700 by "450, ^625 by ^425
; the triangular flattened ones 1"15 by

•575, ^775 by ^400, -625 by •375; heads ^275 by -275
; the small oval

spindles ^750 by •SOO, •625 by •225, •GOO by ^225, '475 by ^225, -450 by
•250, ^450 by •175, '250 by •150.

Pearl Islands, attached to the base of a large specimen of M. frutl-

cosa, from 6 to 8 fothoms,—F. H. Bradley.

This species is closely allied to 31. austera. Its spicula are still

shorter, thicker, and more irregular, approaching, in this respect, those

of 3f. crassa, thougli much smaller. The verruca? are also larger than

those of J/, anstei'a and less rough. The peculiar rich color will proba-

bly prove to be a good specific character, since the color in the species
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of this genus appears to be remarkably constant, althoug]i quite A'ari-

able in some genera of Gorgonid®.

Muricea formosa Vemii, sp bov.

Plate VIII, figure 15.

Corallum white, dichotomous, the branches moderately stout, diver-

gent, with elongated squarrose verrucae.

The single specimen in the collection forks at about half an inch

from the base ; one branch divides again within half an inch ; the other

forks at two inches, each division again subdividing irregulaily. The

branchlets diverge at fii'St with a wide angle, often even 90°. and then

curve upward ; they are short, somewhat conical, obtuse at tlie end.

The verruca; are elongated, somewhat conical, with the acute lower

lip projecting beyond the upper, and spiny with the projecting ends of

elongated, sharp spicules. Oils placed on the upper side and near

the end of the verruca^ surmounted by a cluster of white polyp-spin-

dles when the polyps are contracted. Ccenenchynui rather thin, the

surface covered with rather short and stout, nearly regular spindles.

Axis wood-brown at base, brownish black in the branches.- Color

pure white throughout.

In life, " the color, both of branches and ])olyps, is pure white
;
po-

lyps very inconspicuous, sessile, with eight short, pinnate tentacles,"

—F. H. B.

Height 4 inches; breadth 3 ; length of branchlets "o to 1*5
; diame-

ter, including verrucae, "30 to "35
; length of verrucae '08 to '12; diam-

eter -04 to -06.

The spicula are clear white, of moderate size, comparatively smooth

;

the larger are mostly rather elongated spindles from the verrucas, with

one end usually quite sharp ; and short, stout, blunt spindles and irreg-

ular spicula from the coenenchyma. The longer spindles from the ver-

rucae sometimes taper r(^gularly to both ends, which are acute; others

have one end short, the other tapering abruptly, truncate, or even

forked ; the outer surface is covered with very small, crowded warts,

the inner surface with very small, low spinules, which gives them a

rather smooth appearance when moderately enlarged. The stout

spicula, mostly from the coenenchyma, are in large part short, stout

spindles, often regularly elliptical in outline, with the ends regularly

tapering and blunt ; some are irregular spindles, one end often much
the largest and blunt or rounded, the other somewhat acute ; others

are of various shapes, sometimes sub-triangular, often bent. ^Vll are

covered with very small warts and spinules, like the longer ones. The
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polyp-spindles are mostly small, short s[)iiidles, very unequally and

roughly warted ; others are more slender and very small spindles
;

otlurs ai*e longer, slender, not very acute spindles, with more dis-

tant Avarts.

Tile longer spindles measure l':5o""" by •325""", 1-25 by •1'75, l-22by

250, 1-22 by -175, 1-17 by "275, I'lo by -175, 1-12 by "275, 1*07 by '200,

luo by -250, 1 -00 by '250, -950 by -250, -950 by "225, -950 by -150, '925

by -250, -925 by •225, ^900 by -200, -875 by '225, "850 by '225, -750 by
•175, -725 by -225, ^725 by -175, "725 by -150, 'GOO by -100; the stout

spindles 1^45 by -451), l-;?2 by -375, 1-17 by '400, Mo by '300, 1-12 by
•275, i-lO by -425, l^Oo by •SSo, ^975 by •300, -925 by -350, ^900 by ^350,

•85U by -300, -850 by ^275, •SOU by -225, ^775 by ^275, ^775 by ^225, -750

by ^300, -750 by •250, ^700 by -250, -675 by '300, ^650 by ^200, -425 by
•250

; the irregular stout spicula '950 by -450, •9-'5 by ^350, -800 by
•300, ^775 by ^375, ^725 by •350, ^700 by -300, •GSO by ^300, '600 by '325,

•5J5 by ^275, H25 by -275, ^400 by ^250, '350 by -225; the polyp-spin-

dles -450 by •lOO, -425 by •lOO, ^400 by •lOO, •375byl25, •350by •112,

•350 by •0(52, ^325 by -112, ^325 by ^087 '300 by •lOO, ^300 by -075, "300

by ^050, -275 by •,)62, '225 by ^062, '175 by •075.

Zorritos, Peru, dredged, in 3 fathoms,—F. H. Bradley.

This species resembles 31. albkla in color and size of branches, but

has not the appressed verruca?, with a flattened lower lip, of that spe-

cies, and the spicula of the verrucie are much longer, sharper, and more

projecting, while all the spicula are much less roughly warted. It

somewhat resembles JM. sqwirrosa in size and mode of branching and

in the divaricate verrucas, but diiFers in the elongated lower lip and

much stouter spindles of the verrucse, as well as in color. It also

bears some resemblance to the whitish variety of JM. tubigera, but has

smaller branches, shorter verrucre, with a well-marked lower lip, and

much shorter and stouter spicula.

The Zorritos specimen is infested by a small parasitic worm, which

forms numerous tubes in the coenenchyma and surface of the axis.

When living "from each tube are protruded a pair of long, slender,

flexible tentacles, zoned with black and white, and a long, worm-like

process, mammillated on both sides, and showing a dark line (intes-

tine V) in the centre.""

These worms are about a quarter of an inch long and quite slender,

with small bundles of setae along the sides, the posterior extremity

tapering. In alcohol the tentacles are relatively large, with large

dark browm spots, arranged in pairs along the whole length, producing

the "zoned" appearance. Each worm has two holes at the surface
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of the coenenchyma, wliicli are nlose together and have a slightly

raised border. Fi-om one of the holes the tentacles are protruded

;

from the other, the posterior end of the body. The lower part of the

tube, bent into a U-sliaped form, is more or less deeply excavated in

the substance of the axis.

2.— Verruca scarcely prominent. Cells opening outwa/rd, with the lower lip little de-

veloped.

Muricea robusta VerriJi.

Muricea rolusta, Verrill, Bulletin Museum of Comp. Zool., p. 36, 1864; {pars) Proc.

Boston Soc. Nat. Hist., vol. x, p. 329, 1866.

Plate VII, figure 3. Plate VIII, figure 9.

Corallum brown, irregularly dichotomous, with few, stout, mostly

crooked branches, pretty closely covered by the rather large, unequal

cells, which have the border but little elevated.

When young it rises as a simple, clavate, often crooked stem to the

height of 2 or 3 inches, attaining a diameter of "35 to "40 near the

summit, which is bluntly rounded. Larger specimens usually divide

within 1 "5 inches from the base, the main branches again forking with-

in an inch of their origin, and the resulting branches are irregularly

once or twice dichotomous. Tlie branchlets are irregular, crooked,

arising from "5 to 2 inches apart, spreading at their origin in a broad

curve, stout and rigid, of nearly uniform size throughout, the ends

obtusely rounded. Verrucse upon the branches and trunk inconspicu-

ous, consisting of a slightly elevated margin around the rather large

and conspicuous cells, which are crowded over the whole surface and

open outward. Toward the ends of the branchlets the verrucse be-

come more prominent by reason of the greater development of the low-

er border of the cells, which forms a concave, semi-circular, or crescent-

shaj)ed lower lip, with a somewhat thickened and obtuse edge, the

surface scabrous and granulous with small rough spicula.. Coenenchy-

ma thick, and granulous with small spicula. Axis in the branches

black and scarcely compressed at the axils, brown and rigid in the

branchlets. Color dull yellowish brown.

Height of largest specimen 8*5 inches ; breadth 4 ; diameter of

trunk '40; of branchlets '35
; of largest verrucse "06; length of lower

lip, when longest, '04,

Spicula orange-brown and light yellow, quite small for the genus,

but very rough, the larger ones consisting in great part of stout, irreg-

ular, thorny clubs. The longer spindles are rather slender, irregular,

the sides closely covered with very rough unequal warts, one end often
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lacerately (livided into lariic, uiictiual, sliavp spinulcs. The stouter

spieula are in part short, stout, very rouglily Avarted spindles ; with

more numerous and usually large, stout, irregular, very rough clubs.

The latter are bluntly pointed at the small end, the sides covered with

crowded rough warts, the large end lacerately divided into large, une-

qual and irregular, sharp spinulcs. Among the smaller spieula are

many short, irregular spindles, roughly warted on one side, and bear-

ing large, elongated, sharp, oblique spinules on the other ; also more

regular short warty spindles and warty heads ; others are quite slen-

der and very roughly warted spindles, often lacerate at one end. The

polyp-spicula are deep brown.

The longer spindles measure -825'"™ by -iVo'"'", -825 by -162, -775

by -175, -750 l)y -250, -700 by -150, '675 by -125, -625 by -175, -625 by

•125, -550 by -175, -525 by -125; the Stouter spindles -625 by -375,

•625 by -250, ^475 by •200
; the stout clubs '575 by ^200, '575 by •175,

•550 by -200, ^525 by "200, -450 by ^250, ^450 by '175
; the longer spi-

nules of the clubs are about •lOOto '125 in length; the irregular lac-

erate spieula -475 by -325, '225 by '200
; the smaller stout spindles "325

by ^150, -275 by '125, ^250 by •137; the warty heads ^225 by ^175,

•200 by -150; small slender spindles ^450 by -125, ^400 by '112,

•375 by •lOO.

Acapulco, Mexico,—A. Agassiz.

This species resembles 31. purpurea and M. alhida in its stout

branches and mode of subdivision, but differs from, both these and all

others in its nearly obsolete verrucas. Its spieula are very different

in form and size from those of 31. alhida.

3.— Yerruca curved wpward at the apex, generally more or less appressed and usually

imbricated.

a.

—

Gcenenchyma thick; branches stout, obtuse, dichotomous.

Muricea albida VerrOi.

Muricea robnsia (pars) Yerrill, Proc. Boston Soc. Nat. History, vol. x, p 329, 1866.

Mv/ricea albida Verrill, American Journal Science, xlv, p. 412, May, 1868.

Plate VII, figure 9. Plate VIII, figure 10.

Corallum white, dichotomous, branching nearly in a plane, with

stout, rather long branches, thick ccenenchyma, and large, close, some-

what appressed verrucas.

When young this species usually grows to the height of two or

three inches as a simple, straight, clavate stem, generally quite slen-

der at the base and gradually enlarging to near the summit, where the

diameter, including verrucae, is ^20 to ^35 inch, the end obtusely round-
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eel. The first branch usually arises from one side, about 1 or 1 o inches

from the base, and soon becomes about as long and large as the original

stem. Each of the two main branches usually forks again at distances

of "5 to 1 inch, their divisions mostly remaining unequal, some of them

remaining long simple branchlets, others irregularly two or three times

dichotomous, the branches all spreading in one plane. The larger

specimens are usually irregularly and sparingly branched, the branch-

es being seldom more than three times dichotomous, the distance be-

tween the divisions being two or three inches. Sometimes the second-

ary branches arise only from the upper side of the outer branches, and

are then sub-parallel and erect. In other specimens the branches all

rise directly, spreading but little even at base. More commonly the

branches spread outward at their origin in a broad curve, or ev( n

nearly at right angles, and then bent upward and are usually more

or less crooked and slightly enlarged toward the tips, though some-

times of uniform size or even slightly tapering. The verrucse are

rather large and prominent, crowded, usually appressed and loosely

imbricated, yet on some of the branches they are often erect, sj)read-

ing sometimes even at right angles. The upper side is rudimentary,

the verrucse consisting almost entirely of the broad, elongated, more

or less flattened and incurved lower lip. The cells are large, occupy-

ing nearly the whole of the upper side of the verrucje, when fresh

surmou.nted by a large cluster of white polyp-spicula from the bases

of the tentacles. The surface is somewhat rough with rather small

imbricated spicula, many of which project a little at the summit. The

ccenenchyma is thick and compact, covered with stout, thick spicula.

The axis is a little compressed at the axils; clear black in the larger

branches ; brown, slender, and rigid in the branchlets. Color uniform

yellowish white. In life, " the color, both of branches and polyjDS, is

pure white,"—F. H. B.

Heio-ht of the largest specimen 1 1 inches ; breadth 5 ; diameter of

trunk 'ST; of branchlets '30 to "40; length of verrucse -08 to -10;

breadth -06 to -08. Another specimen is 6*5 inches high ; 4 broad;

diameter of trunk -45
; of branchlets at base -38 to '40 ; near tips -45

to '48 • length of longest verrucse 'l'-^ A third specimen is 5*5 inches

his;h- 8 inches broad ; diameter of branchlets "30 to 37.

The spicula are white, larger than in the other sjjecies of this sub-

section and more regular. The larger ones are mostly rather blunt

oblong spindles, covered with small, very rough, croAvded warts on

the convex outer side, and with large, prominent, sharp sj^inules on

the inner surface, which is often straight or concave. The longer
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spindles are only moderately stout, one end usually larger than the

other and more or less obtuse, the otlier end generally acute, the sur-

face rough with unequal warts and spinules. The stouter spindles are

short and thick, frequently irregular and crooked, both ends usually

tapering to blunt pohits, one being often quite obtuse, the suiface

densely covered Avith small rough warts. Some stout spicula are

club-shaped, with the large end divided into two or three blunt, warty

lobes. The medium sized spindles are very strongly warty with

large, unequal, rough warts, wliich are not crowded ; most of them
are quite slender and acute, others stouter and blunter.

The longer spindles measure 1-42""" by -325'"'", 1-37 by -350, 1-37

by -325, 1-37 by -275, r32 by 300, 1-25 by -300, 1-20 by -275, ri2 by
•275, 1-12 by -225, 1-04 by "275, 1-02 by -225, '950 by -225, '875 by
•175, •S25 by -200, '825 by ^175; the stouter spindles 1^50 by ^500,

1^37 by -350, 1-32 by •350, 1-17 by ^475, 'l-H by '425, 1-17 by ^350,

1-12 by -300, ^925 by ^300, '875 by ^325, -800 by -350, ^700 by -300,

•700 by ^250, ^575 by ^300, ^500 by ^250
; the stout clubs 1-25 by ^500,

•825 by ^325, ^325 by -250
; the smaller spindles '950 by •ISO, •goo by

•250, ^725 by •ISO, ^725 by '125, ^675 by •ISO, '650 by •lOO, -525 by
•100, ^525 by ^075, ^425 by '100.

Panama, in rocky pools at low-water mark,—A. Agassiz, J. H.

Sternbergh, F. H. Bradley ; Pearl Islands, common,—F. H. Bradley.

This species is very distinct from the others of this sub-section, in

its white color and the much larger and more regular spicula. Its

color and peculiar verrucas will also readily separate it from all other

species which resemble it in size and mode of branching.

Muricea hebes Verriii.

Muricea hebes (pars) Verrill, Bulletin Museum Comp. Z06I., p. 36, 1864; Proc. Boston

Soc. Nat. Hist., vol, x, p. 328, 1866.

Plate VII, figure 8. Plate VIII, figure 11.

Corallum yellowish brown, small, sparingly dichotomous, forming

low clumps of few branches, which are short, moderately stout, and

clavate.

The base is flat and expanded, often giving rise to several stems,

w^hich mostly fork close to the base, each branch dividing again at

from •S to 1 inch from its origin. Some of these branches again fork,

but many remain simple and are 1 to 2^5 inches long. When young

the stems are often erect, simple, clavate, and 1 or 2 inches high. The

Trans. Connecticut Acad., Vol. I. 56 January, 1869.
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branchlets are as large as or larger than the branches before division.

They are usually curved, sometimes of ixniform size throughout, but

generally enlarge toward the blunt tips, so as to be decidedly clavate,

and vary in length from half an inch to two inches. The verrucse are

often unequal, rather small, crowded, loosely imbricated, mostly some-

what appressed ; the upper lip very short or wanting ; the lower one

prolonged, flattened, and incurved, the lower surface rough and spin-

ulose with the sharp projecting points of the small spicula, which are

numerous and imbricated. The cells are situated on the upper and

inner surface of the verrucse and open ujjward, but are nearly con-

cealed by the incurved lower lip. The coenenchyma is thick and rath-

er firm, showing but little between the crowded verrucse of the branch-

lets. Color dull reddish brown or yellowish brown, varying in shade.

In life " stem and polyps deep orange,"—F. H. Bradley.

Height of largest specimen 3 inches ; breadth 3*75
; diameter of smal-

ler branches and base of branchlets "23 to "25
; of branchlets near tips

•30 to '32
; length of verrucse 'OB to '10; breadth 'OS. Another speci-

men is 2'5 inches high; 3*5 broad; with the brachlets -25 to "30 in

greatest diameter. Most specimens are considerably smaller, the

branchlets often not more than '20 in diameter, with the verrucse also

considerably smaller.

The spicula are light yellowish brown and yellowish white in color,

and relatively small, the larger ones consisting of both longer and

stouter warty spindles, and irregular, flattened, rough sjjicula, often as

broad as long, and usually with one edge lacerately divided. The

longer spindles are mostly rather stout, often irregular, with a very

roughly warted surface, and sharp prominent spinules on one side ; the

ends usually acute, one often blunter than the other. The stouter

spindles are short, thick, often oblong or oval, both ends usually blunt,

one often smaller than the other, the surface roughly warted. The

irregular flattened spicula of the coenenchyma are numerous and rela-

tively large, very roughly warted, and with one edge deeply divided

into irregular, lacerate teeth or spindles, which are usually sharp. The

forms vary exceedingly, some being somewhat oval, quadrangular,

triangular, or head-like, but the majority are quite irregular. The

small spicula are mostly either quite slender, or short and thick warty

spindles.

The longer spindles measure •875'"'" by •275'""^ '775 by -200, -775 by

•150, -750 by -175, -750 by -125, '725 by '225, -725 by -175, -700 by

•225, -675 by '200, -650 by '137, '625 by -150, -600 by '150, '600 by '125,

•575 by -100, ^550 by '125, "450 by '100; the stouter spindles -775 by
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•350, -775 by -300, '750 by -350, -750 by -325, '725 by '300, *726 by -275,

•700 by -275, -675 by -325, -650 by -300, -625 by -325, -625 by '300, -625

by -225, -600 by -325, '600 by -250, -600 by '225, '575 by '325, -575 by

•275, -550 by "275, '500 by '200, -450 by -225, '425 by -300, "400 by '225;

the irregular flattened spicula -700 by -326, '625 by -475,, '625 by -275,

•575 by -400, -550 by -450, -525 by -400, -525 by -375, '475 by '375, -450

by ^325, -425 by -425
; the heads -425 by '300, -250 by -200

; the small

spindles -4^5 by -150, -400 by -100, -400 by -087, "375 by -150, -300

by •125. Some spindles from the vermes are included among the

preceding measurements of larger spindles, others measure '825 by
•250, -800 by '200, "775 by '102, '625 by -200, '625 by •175.

Panama and Pearl Islands, common in rocky pools near low-water

mark,—F. H. Bradley; Acapulco,—A. Agassiz; Corinto,—J. A.

McNiel.

This species is liable to be confounded with the young of M. aus-

tera and 31. nlhida^ and perhaps other species ; from the latter it dif-

fers in color and in having smaller verrucse ; from the former in its less

projecting, more appressed and smaller verrucae, and lower growth, as

well as lighter color ; and from both it differs widely in its much smal-

ler and very differently shaped spicula, w^hich more nearly resemble

those of M. rohusta aud M. purpurea. From the last it may be at

once distinguished by its color and less oppressed verruca?, which are

much rougher, owing to the projecting points of the more acute spic-

ula ; from the former it differs in its well developed verrcua?, smaller

cells opening upw^ard, lower growth, and less robust branches.

Muricea purpurea VerriU.

JTuricea hebes {pars) Yerrill, Bulletin Museum Comp. Zool., p. 36, 1864.

Muricea purpurea VerrOl, American Jour. Science, vol. xlv, p. 412, May, 1868.

Plate VII, figure 6. Plate VIII, figure 12.

Corallum sparingly dichotomous, with stout, obtuse, rigid, mostly

curved branches, usually arranged nearly in one plane, closely covered

by small, appressed, granulous verrucje.

When young it often rises to the height of 2 to 4 inches as an up-

right, simple, clavate stem, "25 to '32 inch in diameter. Other specimens

are two or three times dichotomous before they become two inches high.

The larger specimens, when well developed, usually consist of several

trunks arising near together from a broad, expanded Ijase, forming

open clumps of stout, crooked branches, which are sparingly divided,

the branchlets upon each main stem generally spreading nearly in one

plane. The trunk often forks within half an inch from the base, but
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at other times at two or three inches. The main brancjies are about

as large as the trunk and divide again at "5 to 3 inches from their ori-

gin. Some of the secondary branches remain simple, but most of

them divide again in an irregularly dichotomous manner, the branches

being from '5 to 2 inches apart. The branches almost always diverge

greatly at first, sometimes even almost at right angles, and then bend

upward mth a broad curve. The branchlets are mostly crooked, or

variously curved, divergent, about as large as the branches, sometimes

slightly tapering, but usually uniform in size or a little clavate, ob-

tusely rounded at the end, varying in length from '5 to 2 inches. In

two specimens some of the main branches are broad and somewhat flat-

tened, diameter "65 by 'SO. The largest specimens consist of a single

stem, which divides at the height of two inches, the first branch re-

maining simple and about three inches long, the main stem divides

again within half an inch, and each of the nearly equal main branches

forks at about half an inch from its origin, and their subdivisions are

again dichotomous at "5 to 1 '5. Some of the resulting branches remain

simple, but most of them are once and a few twice dichotomous, at

distances of 1 to 2 "5 inches. The branchlets are all curved or crooked,

1 to 2 '5 inches long, "35 in diameter, mostly a little clavate, very ob-

tuse and, like the branches, are situated nearly in one plane. The

verrucDB are rather small, short, crowded, usually appressed and some-

what imbricated, the upper lip obsolete, the lower one well developed,

oval, obtusely pointed, the tip often incurved. On the trunk and lower

part of branches the lower lip is usually less developed, not appressed,

often obliquely truncated, the cells opening upward and outward. The

surface of the verrucas is strongly granulous with the very small and

short, warty spicula, but not spinulose. Coenenchyma thick, firm,

granulous. Axis yellowish brown at base ; brownish black in the

branches and compressed at the axils
;
yellowish brown, coarse, rigid,

and brittle in the branchlets. Color uniform reddish purple, the sur-

face when dry covered with a film of dull yellowish.

The largest single specimen is 9 inches high ; 7 broad ; diameter of

trunk "40; of branchlets -28 to '35; length of largest verrucas -06 to

•07
; breadth at base '05 to '06. One of the clumps is 6 inches high

;

breadth 9 by 5-5. In some dwarf specimens the diameter of the

branchlets is only '20 to '25. In some specimens the largest verructe

become "10 of an inch long, and '06 or "07 broad.

The spicula are small and bright reddish purple, sometimes tinged

with yellowish. The larger ones are mostly short and stout spindles,

stout thorny clubs, and short irregular spicula, lacerately spinulose on
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one side. The larger si^indles are usually somewhat oblong, blunt at

both ends, often irregular, closely covered with larger, very rough

warts, except on the inside, which bears rather large, prominent, sharp

spinules. The clubs are very stout and rough, often one-sided or irreg-

ular, the small end not very acute, covered with crowded rough warts,

the larger end much dilated, lacerately divided into many long, sharp,

often very slender, unequal spinules. The irregular spicula are very

short and thick, often neai'ly as broad as long, sometimes oval, very

rough with large, crowded, prominent, lacerate warts, one side lace-

rately divided into long, very sharp spinules. Very rough warty

heads occasionally occur, similar to the last. The small spindles are

mostly ratlier stout, blunt at the ends, and covered with very promi-

nent, not crowded, somewhat rough warts. The polyp-spindles are

mostly slender, acute, yellowish brown spindles, covered with small

but prominent Avarts.

The larger spindles measure •625"^'" by -225™'", -GOO, by -200, -575 by
•275, -575 by -200, -550 by -300, -550 by -250, -550 by -200, -550 by -iVo,

•500 by -225, •SOO by -1.50, '475 by ^200, -450 by ^200, ^425 by -175,

•425 by -150, ^400 by •ISO, -375 by •150, -350 by -175 ; the stout clubs

•575 by -300, -550 by -300, -525 by -250, -500 by •2.50, ^500 by -200, -475

by -250, -475 by -200, '450 by -225, -450 by -200, -425 by ^225, -425 by
•200, -425 by '175, -400 by '225, ^400 by -200, -400 by -175, ^325 by

•200, •325 by -150
; the irregular stout spicula -575 by -325, ^575 by

•250, -550 by -275, '525 by -300, "500 by -250, ^450 by •! 75, -400 by -300,

•400 by -200, -375 by -225, -350 by ^175, -325 by ^225, ^325 by -200
;

the heads -325 by -225, -300 by -275
; the small spindles '300 by -112,

•262 by -100, -250 by -125, -250 by •lOO, -225 by •112, -200 by '100;

the polyp-spindles -262 by -037, -250 by ^050, ^225 by -062, -225 by

•050, -175 by -050.

Pearl Islands and Panama, in rocky pools at low-water mark, com-

mon,—F. H. Bradley ; Panama,—J. H. Sternbergh, A. Agassiz ; Aca-

pulco,—A. Agassiz ; Corinto,—J. A. McNiel.

This species diifers irom most others in color and in the small gran-

ulous verrucse. M. retusa, which has a somewhat similar but darker

color, has much larger, spreading verrucse and very different larger

spicula. In some respects it is allied to 3f. hebes, which it considera-

bly resembles, except in color, when young. Young specimens of

these two species were formerly confounded by me,—a mistake that

might readily have been avoided by an examination of the spicula,

which are very different. The spicula of this species are remarkable

for their relatively small size, roughness, and stout forms, among which

the thorny clubs are, perhaps, the most characteristic.
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Muricea davata
(
G-onigoria clavatu Gray)* appears to be closely

allied to this species, and may prove identical upon actual comparison.

The specimen described and figured is evidently young, consisting of

a simple clavate stem, as in the yoimg of many other species of

Muricea. Its locality is unknown and the description is not sufficiently

detailed to determine whether it be identical with this or not.

b.

—

CoRnenchyma rather thin; branchlets slender:

Miiricea appressa Verriii.

Gorgonia plantaginea Val., Voyage de la Venus, Zooph., PI. 15, 1846,f (wore Lamarck).

Muricea appressa Verrill, Bulletin Museum Comp. Zool., p 37, Jan., 1864 ; Proc.

Boston Soc. Nat. Hist, vol. x, p. 329, 1866.

Eunicea Tahogensis Duch. and Mich., Supl. Corall. des Antilles, p. 17, Tab. 3, fig. 5

and 6 (after May, 1864), in Mem. Reale Acoo.d. Sci., Torino, xxiii, p. Ill, 1866.

Plate VIII, figure 13.

Corallum deep brown, sometimes yellowish white, flabellifonn, much
subdivided, with small, closely apprcssed verrucse.

When young the corallum is quite slender ; the small trunk divides

within a quarter or half an inch from the base into two or three main

branches, each of which usually forks again within about a quarter

inch, and the resulting branches subdivide irregularly in a dichoto-

mous or sub-pinnate manner, so that specimens 2*5 inches high often

have more than twenty branchlets, all of which are quite slender and

nearly equal in diameter Tiie large sj^jccimens are usually very nu-

merously branched, all the branches standing nearly in one plane, the

principal branches mostly sub-pinnate, often secund. The branchlets

usually arise at '25 to '50 of an inch apart, and, after curving outward

a little at base, rise nearly parallel with the branch from which they

originate ; they are usually quite slender, flexible, mostly 1 to 6 inches

long, varying considerably in diameter in different specimens. The

verrucae are quite small, crowded, closely imbricated, with the lower

lip much elongated and incui'ved, so as to conceal the cells, usually

closely appressed, but not invariably so ; their surface is scabrous,

covered with small, short, and very rough spicula, the ends but slightly

projecting. Coenenchyma thin, very little exposed, except on the base

and main branches, covered with small rough spicula and slender

spindles. Axis black at base and in the larger branches, finely stri-

ated longitudinally and usually compressed, especially at the axils,

* Proceedings of the Zoological Society of London, 1851 ; Annals and Magazine of

Natural History, vol. 3, page 422, 1859.

f The figure represents a coarse, poorly grown specimen. Spicula from the original

tj'pe agree with those of our typical form,—Reprint.
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light bi'own, slender, setiforni, and llexible in tlie bniuclilets. Color,

except in the light variety, uniform deep brown. In life, " the stem

is dull red, polyps brownish yellow,"—F. II. B.

The largest specimens are often 1 8 inches across ; a medium sized

one measures in height 8 inches ; breadth 10 ; diameter of trunk "25
;

of main branches '20
; of branchlets "10 to •12. A stouter branched

specimen is 10 inches high ; 10 broad; diameter of trunk '50; of main

branches "25 to 'So; of branchlets '12 to -18; length of verrucre '06
;

breadth 'OS. In some specimens many of the branchlets do not ex-

ceed "08 in diameter. A specimen from Zorritos is 15 inches high ; 8

broad ; diameter of branchlets •12 to 'IS ; many of the simple terminal

branchlets are to 9 inches in length, some tapering very slightly to

the end, others of nearly uniform size throughout tlieir length.

The spicula are small, yellowish brown and deep reddish brown.

The larger ones are mostly veiy rough spindles ; very thorny, stout

clubs ; very slender, wartj' spindles ; and stout, irregular, lacerate

spicula. The larger spindles are mostly rather stout, some'what irregu-

lar, covered on the outside with very rough, unequal warts, on tlie in-

side with large, sharp, lacerate spindles. The clubs are short and

stout, often one-sided, the small end acute and warty, the other end

much enlarged, lacerately divided into large, prominent, rough spi-

nules. The irregular spicula are of various forms, often flattened,

with one edge deeply divided into large, unequal, lacerate spinules.

The slender spindles are of A^arious lengths, some being vei-y long and

slender, with acute ends, covered on all sides with small, well sej^a-

rated warts.

The larger spindles measure •925™'" by •125'"'", -900 by •ISO, •TSO by

•175, -700 by -125, -575 by -175, -575 by -150, ^550 by '200, ^525 by •187,

•525 by -175, -525 by -162, -500 by ^200, •SOO by -175, '500 by -150, -475

by -125, -450 by •ISO, -450 by -125, -425 by -150, -425 by -125, "400 by

•125, -350 by -125, '275 by -175
; the slender spindles •SOO by -100, -725

by ^075, ^700 by -125, •"OO by •lOO, •625 by 075, -575 by -075, ^525 by

•100, -525 by -087, -525 by ^075, •SOO by '112, •SOO by •lOO, ^475 by
•075, -425 by '087, '425 by -075, -350 by ^062

; the clubs -600 by ^225,

•550 by ^200, ^525 by "225, '500 by '275, -450 by •200, ^450 by -175, -450

by ISO, -400 by -150, -375 by -175, '375 by -150, -375 by ^125, -350 by

•137, ^325 by '175, '275 by ^125
; the irregular spicula -500 by -325, ^475

by -275, -450 by ^250, '450 by ^200, -425 by -175, -400. by ^175, -400 by

•125, -250 by -125, '225 by '150, •ISO by •ISO.

Zorritos, Peru, dredged in 3 to 5 fathoms, F. II. Bradley ; Pearl

Islands, in pools at extreme low-water mark, F. II. Bradley ; Pana-
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ma,—J. H. Sternbergh, F. H. Bradley ; Corinto, Nicaragua,—J. A,

McNiel ; La Paz,—J. Pedersen.

Var. jflavesceiis.

Corallum agreeing in the mode of branching and in size and form of

branchlets and verrucie, with the typical specimens, but yellowish or

whitish in color. In life, " stem and polyps pure white, polyps "12

of an inch long, '03 in diameter, nearly transparent ; tentacles eight,

very short, appearing as mammillae on the edge of the disk,"—F. 11. B.

The height of a specimen from Zorritos is 8 inches ; breadth 1 1
;

diameter of branchlets 'lO to '15. Another one is 12 inches high;

10 broad ; diameter of branchlets mostly about '12
; length of branch-

lets mostly 2 to 5 inches.

The spicula are white and agree very well with those of the typical

form, but the larger spindles and clubs, in the specimens examined,

average somewhat larger and are, perhaps, a little rougher.

The larger spicula measure -825™"^ by -200'""^ -750 by '200. -750 by

•175, -725 by -125, -625 by -150, -575 by -150, '475 by -200; the clubs

•650 by -212, -625 by '225, '575 by ^200, -500 by ^225, -500 by -200.

Zorritos, Peru, dredged in 3 to 5 fathoms ; and Pearl Islands, at ex-

treme low-water mark,—F. H. Bradley; Corinto,—J. A. McXiel.

This species can scarcely be confounded with any other, unless with

the following, from which it differs in its more numerous, shorter, and

less slender branchlets, larger, stouter, and more incurved verrucne, and

especially in the character of the spicula.

The specimen figured by Diichassaing and Michelotti* is evidently

t!ie young of this species. The projecting points of the spicula, rep-

resented in their magnified figure, should have been a suflicient indi-

cation of its generic affinities.

Muricea tenella VerrUi, sp. nov.

Plate VI, figure 12. Plate VIII, figure 14.

Corallum whitish, dichotomous, with long and very slender branch-

lets, and prominent, slender, acute verrucoe, covered with long, slender

spindles.

The typical specimens from Panama are small and slender. The

trunk divides within half an inch from the base into two or three nearly

equal branches, each of which forks again within a quarter inch. The

secondary branches afterwai'd subdivide at distances of "25 to "80 of

* Although the exact date when their memoir was published is unknown to me, it

certainly was subsequent to the pubUcation of this species in the Bulletin of the Mus.

Oomp. Zool., which is sufficiently evident from the foot-note on page 7, dated " Tarin,

ce 17 mai, 1864."
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an inch, the branchlets mostly arising from their outer side in a some-

what secund manner. They curve outward a little and then rise sub-

parallel to the branches, and some of them again subdivide. The ter-

minal ones are from "5 to 2 inches long, very slender and flexible,

of nearly uniform size throughout.

A large specimen from Zorritos consists of seven large, compressed,

divergent branches, arising together from close to the base. These

rapidly divide into many long, slender branches, which form an acute

angle with the larger branch, and arise at distinces of "25 to 1 inch

apart, becoming more distant outward. The secondary branches di-

vide in the same manner, and likewise many of the resulting branch-

lets. In this manner the branches form a broad, rounded, fan-shaped

corallum, with long, very slender, flexible, terminal branchlets, some of

which ai-e 5 or 6 inches long, but most of them 2 or 3 inches. The

veiTuca^ are very small, but usually quite prominent, with an elonga-

ted, slender, sharp, lower lip, which is often but little incurved at tip,

and composed of long, slender, acute spindles, which project at the

tip.

In the Panama specimens the verrucas are not crowded and scarcely

imbricated or appressed, but in the large specimens from Zorritos

they are smaller, crowded, more or less imbricated, with a shorter

and less acute lower lip. The ccBnenchyma is thin, covered with

small, slender, rough spindles. Axis black and somewhat compressed

in the larger branches, strongly compressed in the large specimens

;

brown and setiform in the branchlets. Color, of dry specimens, gray-

ish white ; in alcohol dark gray, polyps brown. In life, " stem white,

polyps dark brown." In the Zorritos specimen, during life, " the stem

is pure white, polyps light brown, body of polyps transparent. The

eight tentacles appear as mere thickenings of the edge of the disk,

often giving it a somewhat angular form,"—F. H. B.

The largest Panama specimens measure 3*5 high by 3 broad ; and 4

inches high by 3*5 broad; diameter of branchlets, including verruca?,

•10 to -12
; length of verrucse -Oo to -06

; diameter -02 or -03. Tlie lar-

gest specimen from Zorritos is 17 inches high ; 18 broad ; diameter of

largest branches at base "30 to '40
; of branchlets '07 to '10.

The spicula are white, the larger ones consisting of remarkably long,

slender, and acute warty spindles, which are often bent ; of somewhat

stouter and shorter, roughly warted and spinulose spindles ; with a few

very rough, often lobed, irregular spicula, and rather long, tliorny

clubs. The characteristic, very slender, acute spindles are covered

with very small, scattered warts.

Trans. Connecticut Acad., Yol. I. 57 January, 1869.
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The larger spindles measure -SYo'"'" by -150'"™, -825 by -150, -115 by

•150, -750 by -150, '700 by -1.50, -700 by -125, '675 by •125, •550 by -137
;

the slender spindles 1^12 by •:12, 1-12 by 087, I^IO by •lOO, '900 by

•087, -875 by -100, '775 by •lOO ^775 by •062, ^750 by •lOO, '750 by

•075, -700 by -075, -650 by ^087, '625 by ^075, -575 by -075, '375 by

•050
; the clubs ^575 by •112, ^450 by -137; the irregular spicula ^400

by ^175, -375 by ^250, -325 by ^200, -300 by -150.

Zorritos, Peru, dredged in 3 to 5 fathoms,—F. H, Bradley ; Panama

and Pearl Islands, in rocky pools at extreme low-water mark, very

rare,—F. H. Bradley ; Corinto,—J. A. McNiel.

This species is remarkably distinct from all otliers known by reason

of its very slender branches ; long, slender, and acute verrucse ; and

its extremely slender and sharp spindles.

It resembles most the slender specimans of M. ap2yressa, var. flaves-

cens, in external characters. The spicula are most like those of 3f.

aspera, but are much smaller and more slender.

Muricea aspera Vemii, sp. nov.

Corallum yellowish white, flabelliform, with somewhat slender

branches, which are subpinnate.

Only two specimens of this species were obtained, both of which

are imperfect at base, and may be only branches from a much larger

specimen. Each specimen is once dichotomous and botli main branch-

es are subpinnate, giving off branchlets at distances of ^25 to '50 of an

inch, which spread outward at a wide angle, often nearly at right an-

gles. Some of these again divide in the same manner. The terminal

branchlets are rather slender and mostly from 1 to 1-5 inches long,

narrowed at base and usually enlarged a little toward the end. The

verrucse are prominent, loosely imbricated, usually slightly appressed,

but sometimes not at all so, usually with an elongated, acute lower lip,

formed of long slender spicula, which project slightly at the end.

The upper lip is rudimentary or entirely wanting. On the larger

branches the lower lip is often but little developed, and the large cells

open outward. The coenenchyma is thin, covered with long sjjindles,

some of them quite stout. Axis black in the larger branches
;
yellow-

ish brown, slender, and brittle in the branchlets.

Height of largest specimen 5*5 inches; breadth 4; diameter of

branchlets •lO to -16
; length of longest verruca •lO ; diameter •OS.

The spicula are white and consist mostly of long, very slender spin-

dles, most of wliich are very acute ; and larger and stouter, but quite
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long spindles. The larger spindles are mostly somewhat irregular or

crooked, sometimes forked at one end, usually acute at each end, but

sometimes blunt or truncate at one or both, densely covered with

rough, unequal warts. The slender s})indles are very long, slender,

acute at both ends, often bent, the surface covered with sniall, distant

warts.

The larger spindles measure 2-00'"'" by -325™'", 1-65 by -350, 1-57 by

•200, 1-52 by '250, 1-37 by -200, 1-35 by -300, 1-32 by -250, 1-20 by

•200, 1-17 by -275, 1-17 by '250, 1-17 by -200, 1-10 by '200, 1-05 by

•250, 1-02 by '225, 1^02 by -200, -800 by -150
; the slender spindles 1-37

by •riS, 1-32 by -125, 1-25 by -112, 1-25 by -125, 1-12 by -ISO, 1-07 by

•125, 1-05 by -100, -100 by lOO, '925 by'-lSO, -900 by -087, -875 by -100,

•875 by -087, '825 by -100.

Panama, at extreme low water, very rare,—F. H. Bradley.

This species bears little resemblance to any other, except the two

preceding, from both of which it differs in having much longer and

larger spicula. Its branches are much shorter and stouter than those

of M. tenella, and the verruc^e are very different from those of M.
appressa.

MemarJcs 07i the subdivisions of the Gemis^ 3Iuricea.

In addition to the 18 species of Muricea described in the preceding-

pages, there are at least 12 other species now known, of which all except

four are in the Museum of Yale College.*

All those species which I have examined may be naturally grouped

in three divisions, which do not appear, however, to be of more than

subgeneric value, even if entitled to that rank. But in view of the

manifest tendency among recent authors to multiply generic divisions,

I have thought it proper to recognize these groups and give them

names.

Group 1, Eumuricea. This division corresponds with section A, page

419. It includes those species with tu1)ular verruca^ witliout a

prolonged lower lip, and usually 8-rayed at summit in contrac-

tion. The spindles both of the coenenchyma and verruca? are long

and usually sharp pointed. The 5 species described above are all

that are known to me. Typical species, M. acervata V.

* The species not in this collection are M vatricosa (Val.) K611. ; M. humom (Esp.)

Koll. ; M. tuberculata (Esp.) K611. ; M. sulphurea Ehr. Also 31. elongata Laiiix. {non

Dana), which is believed to be an Acis, from "W. Indies.
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Group 2, Muricea (typical). This group corresponds to section B, p.

425. It enibraces those species in which the verrucse are bilabi-

ate, or have a prolonged lower lip. The spindles of the ccenen-

chyma and verruciB are similar and usually stout, but sometimes

slender and pointed.* In additioii to the 13 species described

above, it includes M. muricata V. {31. spicifera Lx. ); M, lima

E. and H. ; M. pendula Verrill ; M. laxa Verrill ; and M. ele-

gans Duch. and M., from the Atlantic coast of America ; and

probably 31. vatricosa Koll., Archipel. Bizagos, Africa ; and 3f.

sulphurea Ehr., locality vmknown.

Group 3, 3J/uricella. This division includes those species which have

a rather thin coenenchyma, filled with long spindles ; with low,

subconical verrucse, arising from between the large spicula and

usually standing at right angles to the surface, and covered with

much smaller and shorter spindles. The species are M.flexaosa

v.. Hong Kong ; M. nitlda V., Ebon I.
;
probably 31. humosa

Koll., and M. ticbercidata l\.6l\., from unknown localities; and one

or two undescribed species, which I have seen, from the E.Indies.

This group approaches the genus, Acts D. and Mich., but the

latter diiFers in having scale-like spicula covering the verrucfe.

Echinogorgia aurantiaca VerriU, (Leptogoegia, 1st Ed., see p. 4i3).

Callao, Peru,—Edwards and Haime.* A species allied to JEJ. sasappo

of the East Indies.—Reprint.

Heterogorgia Verrill.

American Journal of Science, xlv, p. 413, May, 1868.

Corallum dichotomous, with a horn-like axis. Coenenchyma rather

thin, with a smoothish or finely granulous surface, filled with quite

small spicula, which are not conspicuous at the surface, and consist

of \arious forms of roughly warted, short spindles, heads, double-

heads, double-stars, crosses, with many irregularly shaped, small,

rough spicula. Verruc?e rounded, somewhat prominent, smoothish

below, armed at summit with long, sharp, often crooked s])indles, which

project from the surface around the cell in the form of sharp, divergent

spinules. The name alludes to the remarkable diversity in tlie sizes

and forms of the spicula.

* M. robusta, M. purpurea, and M. hehes V. depart considerably from the more typ-

ical species of this group, in having smaller, short, stout, very rough and irregular

spicula. Gonigoria clavaia Gray (see page 444) appears to belong to the same group,

and in case a subgeneric name be desirable for these species Gonigoria may be used.
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Heterogorgia verrucosa Verriii, loc. dt, p. 4i4.

Plate VI, figure 11. Plate VIII, figure 16.

Corallum grayish or yellowish white, low, dichotomous, with clu-

vate hranchlets and large, rounded, eehinate verruca?.

Young specimens sometimes grow to the height of two inches be-

fore dividing, and are then clavate and obtusely rounded at summit.

Other specimens, however, divide dichotomously within half an inch

from the base ; the main branches again divide at a distance of '5 to

1 "5 inches. In some cases part of the secondary branches are also spar-

ingly dichotomous. The branchlets bend outward at base with a broad

curve and are mostly irregularly curved and crooked, like the branch-

es, and usually clavate and obtuse at the end, though sometimes of

uniform size. The verrucse are large, rounded, prominent, not crowd-

ed, standing at right angles with the surface of the branches, slightly

eight-rayed at the summit and armed with numerous long, very sharp,

rough, spindle-shaped spicula, which project from the surface in the

form of short, divergent spinules. The sides of the verrucse and the

eoenenchyma are nearly smooth, showing under a strong lens a finely

granulous surface composed of small rough spicula. Cells small, some-

times surmounted by a conical cluster of very slender, white polyp-spin-

dles. The eoenenchyma is rather thin and firm, composed of small rough

spicula. Axis dull yellowish brown, wood-like in appearance. Color

pale yellowish gray when dry, a little darker in alcohol. In life, " stem

dull yellowish brown, polyps gamboge-yellow,"—F. H. B.

Height of largest specimens 3 inches ; breadth 1"5
; diameter of lar-

gest branches '25
; of branchlets near tips "20 ; length of branchlets

1 to 2 ; height of verrucse "04 to '06 ; diameter '05 to '07.

The spicula consist chiefly of large, more or less elongated, roughly

warted spindles from the verructe ; much smaller, very rough spindles

and heads from the surface of the verrucae and eoenenchyma ; and very

slender, small, smoother spindles from the polyps. The largest spin-

dles are elongated ; some of them are slender and tapering to one or

both ends ; others quite stout but equally long ; all are covered with

large, rough, well separated warts, and one side with short, sharp

spinules ; they are frequently irregular, often obtuse at one end, and

not very acute at either. With these are many shorter and stouter

spindles, which show a regular series of forms between the longest

spindles and short, thick, oval or oblong spicula, which are not thrice

longer than broad, the surface crowdedly covered with rough warts,

the inner side with large spinules, the ends often blunt or obtuse, one of
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tliem sometimes forked. The small spicula of the coenenchyma are of

various forms of small, very roughly warted spindles, heads, double-

heads, double-stars, crosses, and various irregular and compound forms.

The polyp-spindles are slightly and distantly warted, quite slender

and acute ; most of them are straight and pretty regular ; some are

much curved and very acute at both ends ; others are slender club-

shaped, more strongly warted at the larger end.

The longer sjjindles measure 1-50'"'" by •300'""', 1-50 by -275, 1-35

by -300, 1-27 by -275, 1-22 by '225, 1-15 by '275, 1-12 by '250, I'lO by
•250, 1-10. by -225, 1-07 by ^250, 1-07 by '225, 1-05 by -250, 1*02 by
•225, 1-00 by '225, '975 by "225, '950 by "225, -925 by -150, '900 by
•225, -875 by -150, -825 by -175, -800 by ^200, -775 by •175, "750 by
•175, ^750 by -125, ^675 by -150, •GSS by ^125, -575 by -125, -500 by
•125

; the stouter spindles 1^55 by -375, 1-25 by ^350, 1-22 by •SOO, 1^20

by ^375, 1^20 by '300, 1^15 by -325, 1-15 by '300, 1-12 by -300, 1*05 by
•325, -900 by -250, ^850 by '225, ^850 by '200, •825 by ^275, '775 by

•250, ^725 by ^300, '725 by -275, '700 by "250, -700 by '200, -450 by

•150; the stout irregular spicula 1-05 by ^325, I'OO by -400, -975

by ^450, -925 by -275, -925 by -325, ^900 by ^375, ^650 by -275,

•625 by "275; the stout spicula with one end forked \'\b long by
•676 across the forks, I'OO by -475, -925 by -450, •675 by ^326; the

small spindles from the coenenchyma •360 by -100, -325 by -087, "300

by ^125, -275 by •150, -275 by •126, ^276 by •lOO, ^250 by -100, ^212 by

•150; double-heads ^162 by ^112, ^162 by -100, •160 by -112; the heads

•300 by -200, '212 by ^125, '200 by ^175, -160 by -100, '126 by -100, -126

by ^087, -125 by '075
; the double-stars '137 by -075, ^126 by •lOO, -100

by -075
; the crosses •SOO by -175, -225 by •lOO, ^200 by ^112, -175 by

•150, ^176 by -100, -162 by •lOO, -150 by •lOO; the straight polyp-spin-

dles ^426 by -075, ^400 by -075, -375 by -075, -375 by ^062, •350 by -075,

•350 by -050, ^325 by ^076, •276 by ^062, -260 by ^037
; the curved polyp-

spindles -475 by -060, -450 by -062, •SOO by ^037; the polyp-clubs -426

by -083, -425 by -075, ^400 by -075, '375 by -076, -350 by •062.

Pearl Islands, in rocky pools at extreme low-water, on the reef, very

rare,—F. H. Bradley.

Heterogorgia torttiosa Verriii, loc. dt, p. 4i4.

Corallum pale yellowish, subflabelliform, with more numerous

branches and more slender, crooked branchlets, covered with small

scattered verrucse.

In the largest specimens the trunk divides irregularly, close to the

base, into several branches, some of which are very irregularly four
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px five times dichot onions; the branchlets diverge frequently at right

angles and are mostly veiy crooked, usually tapering somewhat to the

obtuse tips, 1 to 3 '5 inches long. One small specimen is simple for 1-5

inches from the base and then gives off' subpinnately from each side

seven crooked branchlets, which are mostly alternate on the opposite

sides and from '3 to "5 of an inch apart ; the lower ones diverge nearly

at right angles and some of them branch near the end, or at '75 to

1*25 of an inch from their bases.

The verrucse are rather small, low, rounded or subconical, distantly

scattered, opening outward, ai-med at the summit with a few small,

slender, projecting spinules, their sides, like the ccenenchyma, liaving

a very finely granulous surface, appearing smooth to the naked eye.

Ccenenchyma rather thin, firm, filled with very small rough spicula.

Axis dull brownish yellow, wood-like in appearance, its surface

strongly furrowed longitudinally, giving it a corrugated or irregu-

larly fibrous appearance.

Color a uniform dull yellowish or buff". Height of largest specimen

5 '5 inches; breadth 5 ; diameter of largest branches "20; of terminal

branchlets '10 to '15
; height of verruca? "03 to '04

; diameter "04 to '05.

The spicula are white, much smaller than in the preceding species.

The larger ones consist of more or les^ stout, very roughly warted

spindles, which ai-e often irregular and usually acute ; and of long, slen-

der, very sharp spindles, with very small, distant warts or spinules.

The small spicula of the ccenenchyma are of various forms of ci'osses,

heads, double-heads, clubs, short spindles, etc., all of which are very

roughly warted. The larger rough spindles measure -375""' by •! 25""",

•350 by -100, -325 by '125, -325 by -112, -325 by -100, -312 by -075,

•300 by -112, -300 by -100, -31)0 by '087, -300 by ^075, -300 by -062,

•275 by •125, '275 by •112, -275 by -087, '275 by -062, -250 by ^112, ^250

by "100; the long, sharp, curved spindles -575 by -075, -575 by '050,

•550 by -087, '450 by '075, -400 by ^062, '375 by ^050, -325 by -050
; the

small crosses -175 by -125, -125 by -087, '100 by -075, -075 by -062;

the heads -100 by ^075, ^087 by -075, ^062 by ^062
; the double-heads

•125 by -075, •lOO by -075, -087 by -075, -087 by '062, -062 by ^050
; the

clubs -125 by -087, ^125 by "075, -087 by ^062; the small spindles -125

by -075, -112 by -062, -100 by -050, •lOO by ^037.

Pearl Islands, in rocky pools at extreme low-water mark,—F. H.

Bradley.

This appears to be quite distinct from the last in its smaller and

more numerous branches, smaller and less prominent verruca?, and
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much smaller spicula. Possibly a large series of specimens might

show intermediate forms, but none occur in this collection.

Primnoa Lamouroux.

Primnoa Lamx., Polypiers flexibles, p. 440, 1816; Dana, Zooph., p. GTB; Edw. and

Haime, Corall., vol. i, p. 139; Kolliker, Icones Histiol., p. 135.

Axis more or less calcareous, especially at the base, which is usually

quite stony. Verrucas usually in whorls, very prominent, covered

with scale-like, imbricated spicula. Coenenchyma also covered by

« smaller scale-like spicula. Type, P. reseda Pallas sp. [P. lepadifera

Lamx,).

Primnoa compressa Verriu.

Proceedings Essex Inst, vol. iv, p. 189, 1865.

This species is, as yet, known only by its axis. It is much branched,

flabelliform. Tlie smaller branches arise alternately from each side of

the main branches, forming acute angles with them. Branches and

branchlets strongly compressed, delicately striated, hard and stony,

dark brown near the base, yellowish white and setaceous in the

branchlets.

Height 24 inches ; diameter of largest branches '25.

Aleutian Islands,—Capt. Gibson.

Family, Briareidje Gray.

Briaracees (section) Edw. and Haime, Coralliaires, vol. i, p. 188, 1857.

BriareidcB (family) Gray, Annals and Mag. Nat. Hist, vol. 4, p. 443, 1859.

Briaracece (family) Verrill, Memoirs Boston Society Nat Hist, 1, p. 10, 1863,

Briaridce (family) VerrUl, Proceedings Essex Institute, vol. iv, p 148, 1865.

Briareacece (sub-family) Kolliker, Icones Histiol., p. 141, 1865.

Corallum arborescently branched, lobed, or encrusting foreign sub-

stances. Axis comj^osed of calcareous spicula, which are not consoli-

dated. Coenenchyma well developed, filled with small, rough spicula,

of various forms. Surface granulous. Cells scattered.

The typical genera of this family are Priareum, Paragorgia, Titan-

ideum, and allied forms. These are usually arborescently branched,

or rise in irregular lobes, with a well marked spiculose axis. To these

typical genera Dr. Kolliker has added Sympodium and Erythropo-

dium, which are normally encrusting or parasitic species, with a thin-

ner coenenchyma and apparently without a distinct axis, and may,

perhaps, be best compared with the spreading basal portion of

Priareum.

The position of the following genus seems doubtful, and though

agreeing best, in the structure of its spicula, with this family, it may
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belong to the Alci/onacea, near Rhizozenia, which Dr. Kulliker refers

to the CoDiularidce.

CLlllipodium Verrill, gen. nov.

Coralhun encrusting stones and shells, witli a firm, more or less

thickened, finely granulous coenenchyma, which may spread either in

broad expansions or narrow stolons. Polyps rather large, at the sum-

mit of round-topped ven-uca^, which ai'e more or less elevated above

the surface of the coenenchyma and either distantly scattered or close-

ly crowded together; in the latter case often united laterally nearly

to their summits. Polyj)s wholly contractile, and also cai)able of in-

volving the summits of the verrucoe, which, in contraction, are usually

distinctly eight-rayed.

Spicula short, of moderate size, brightly colored, very al)un(lant in

the coenenchyma and verruca?, of various forms and sizes, mostly with

very roughly warted prominences, the largest about '30'""' long. The

most abundant forms have 8, 4, 5, 6, or 8 irregular projections, covered

at the ends with rough spinulose warts. Some are short, stout, blunt

spindles, about tw^ce as long as broad, with distant, prominent, rough

warts. Some approach the forms of double-clubs, double-heads, heads,

and crosses. Others are of various irregular forms, with distant rough

warts. Type C. Pacificxmx V.

This genus in some cliaracters resembles Erythopodiuni Kolliker, in

others Rhv^ozejiia Ehr., or at least M. rosea Dana {Evagora Phil.) as

characterized by Dr. Kolliker, which may not belong to the same ge-

nus with R. IVialassantha, the original type of the genus. The polyps

of Rhizozenia are said to be non-contractile ; the texture of the coen-

enchyma is quite difterent ; and the spicula (in R. rosea) are much
smaller. Erythropodium is described as having a membranous base,

with scarcely prominent vernicse, and the spicula are much smaller and

differently shaped.

Having had no opportunity to examine tj pical specimens of either

of those genera I have found it difficult to decide to which the present

genus is most nearly allied. In the texture of the coenenchyma, and

especially in the structure of the spicula, it appears to be more nearly

allied to the Rriareidce than to the Cornularidae^ and 1 am therefore

inclined to regard it as an encrusting genus of the former family, since

even the typical species of the genus Rrinreicm is sometimes found

growing in broad encrusting sheets on stones, or parasitically covering

the dead axis of many species of GorgonidcB.

Trans. Connecticut Acad., Vol. I. 58 February, 1869.



456 Verrill, Notes on Badlata.

Callipodmm Pacificum Verriii.-

Sympodium PacificaYerv'iW, Proc. Boston Soc. Nat. Hist., vol. x, p. 329, 1866.

Erythropodium Pacificwm Verrill, Amer. Jour. Sci., voL slv, p. 415, May, 1868.

Plate V, figure 22. Plate IX, figure 1.

Corallum red, encrusting, spreading over the surface of stones and

shells, either as broad, rather thin sheets, which are usually irregular

and often interrupted, or in the form of stolon-like expansions, which

may be broad, or quite narrow, and are often reticulated, as in the

specimen figured,

Verrucoe irregularly and usually distantly scattered, sometimes a

little crowded, on the stolons often arranged in a single series, quite

lai'ge, usually very prominent and more or less conical, with a rounded,

eight-rayed summit; sometimes, when fully contracted, having the

form of low rounded warts. Ccenenchyma rather thin,- firm, very spic-

ulose, its surface, like that of the verructe, strongly granulose with

the small rough spicula.

Color, when dry, bright red ; in alcohol a deep, clear i-ed. When
living, " dull brick-red to purplish red. Polyps, when fully closed,

mere pimples oa the surface, when expanding they show first a low

rounded cone, marked with pointed groups of red spicula, between

which now come forth the nearly transparent polyps, which have eight

small, acute, pinnate tentacles, swollen at base, surrounding the mouth

of the opaque, pinkish white stomach. Height from attachment to

summit of tentacles "20 inch ; diameter *05,"—F. H. B. According

to Mr. Bradley's outline sketch of the expanded polyps, the tentacles

are very acute, and the pinnae, which are confined to the outer half,

are long and slcndei*.

The largest specimens in the collection almost completely cover por-

tions 3 inches by 1"5 on the surface of the stones; thickness of ccenen-

chyma, when dry, '02 to "03 ; height of verructe above the surface '04

to "10, average about '06
; diameter "05 to '08, average about "07. The

breadth of the stolons in the reticulated specimens varies from "05 to

'25, the narrow parts being extremely thin.

The sjjicula are bright red, very roughly but distantly warted, and

very diversified in size and form. The larger ones are partly short,

stout, blunt spindles, with few (often not more than twelve) large, dis-

tant, rough warts
;
partly of three, four, five, and six-pronged stai'-spic-

ula, each branch or prong terminated by one or several rough warts

;

partly of very roughly warted heads ; and of various irregular, very

rough forms. The small spicula agree in their forms, to a considerable

extent, with the large ones, but in addition to the spindles, heads, and
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3 to G pronged stars find crosses, tlicre are also double-heads, clubs,

double-clubs, and various irregular forms.

The larger spindles measure -212""" by •125""", -200 by -100, -175 by

•125, -175 by '112, -175 by -100, -102 by -125, "150 by -112, -150 by

•100, -125 by -087
; the three-pronged spicula -200 by -150, -175 by '162,

•150 by -150, -150 by '125, -125 by "125, -125 by '100; the four-ai-med

crosses '212 by ^175, -175 by -162, -137 by -112, '125 by -125; the five-

rayed stars -162 by "150, -125 by '087, "112 by -100; the six-pronged

spicula -162 by •]12, -loO by -125
; the irregular spicula -17.5 by '137,

•162 by -125, -150 by -125, '125 by -112. Among the small spicula

some of the smaller spindh's measure "100 by -062, -075 by -050
;
heads

•100 by -075, -075 by -075
; double-heads -062 by -032, '050 by '037

;

clubs -125 by -075, -075 l)y -050
; double-clubs -100 by -050, -087 by

•037.

Panama and Pearl Islands, at low-water mark ; and Zorritos, Peru,'

from half-tide downward, on the under side of projecting stones and

on shells,—F. H. Bradley ; La Paz,—J. Pedersen.

Callipodium aureum VerriU, sp. nov.

Plate V, figure 23.

Corallum yellow, encrusting, consisting of crowded, elongated, tubu-

lar corallites, united nearly to their summits, thus forming a corym-

bose cluster, with an uneven surface.

The verrucfe in the central parts, w^here most crowded, project but

slightly above the surface and are rather large, rounded, and distinctly

eight-rayed in contraction. Some of the lateral verrucse project about

•10 inch. CcBnenchyma thickened, very spiculose, its surface and that

of the verrucse granulous. Color, in alcohol, bright orange-yellow.

Height '5 of an inch ; breadth 1 ; diameter of verrucae about -08.

Spicula bright golden yellow, similar in form to those of the pre-

ceding species, but larger, and with longer and more slender branches

or rays in the star-shaped forms. The larger sjjindles are mostly

rather stout, blunt, with distant, very prominent, large warts, which are

spinulose at summit ; they are often in-egular or lobed, and some are

rather slender. The star-shaped sjiicula have mostly three or four,

sometimes five or six, rays or branches, which are mostly unequal and

irregular, but usually considerably elongated and often slender,

smooth at base, but covered at the ends with a cluster of rough warts

or spinules. Irregular, roughly warted clubs and double clubs, nearly

as large as the spindles, also occur sparingly. Irregularly formed

spicula of various shapes, but with very prominent warts, are frequent.



458 Verrill, JVotes on Madiata.

The small spicula have all the forms seen among the larger ones, and

in addition there are warty heads, double-heads, and other forms. The

polyp-spindles are slender and slightly warted.

The larger spindles measure •275'>"" by -075™™, -250 by -112, -225 by

•150, -225 by '125, -225 by -112, -225 by '100, '225 by -087, '225 by "075,

•212 by -125, ^212 by -087, ^212 by '075, -200 by •125, -200 by -112,

200 by -075, -187 by -087, •187 by 075, -175 by -087, -162 by -100,

•162 by •087, •ISO by "100; the irregular warty spicula '275 by -137,

•225 by -100, -200 by -162, -200 by -125, -187 by -125, -175 by '112;

the three-branched spicula ^212 by -112, -200 by -125, -200 by '100, -187

by -150, -187 by -137, -175 by -150, ^162 by -112, -150 by -150, -125 by

•125; the four-branched stars or crosses -225 by -187, •187 by ^125,

•175 by -162, -137 by ^137
; the six-branched spicula ^175 by °125

;
the

clubs ^187 by -087, '175 by •lOO, ^162 by -100." The small spindles

•125 by ^087, •lOO by ^075, -100 by -062
; the clubs •lOO by -037

;
the

heads •I 25 by ^087, -112 by -087, ^087 by -087, ^075 by -075.

Panama,—F. H. Bradley. There is also a specimen from Panama

in the Museum of Comparative Zoology.

Suborder, ALCYONACEA VerriU.

Alcyonides (family) Edw. and Haime, CoraUiaires, vol. i, p. 102, 1857.

SarcopMjta (suborder) (part^) Gray, Ann. and Mag. Nat. Hist., 4, p. 443, 1859.

Alcyonidce (suborder) Verrill, Mem. Boston Soc. Nat. Hist, i, p. 3, 1863.

Alcyonacea (suborder) Verrill, Proceedings Essex Inst, iv, p. 148, 1865.

Alcyonidce (family) K6U., Icones Histiolog., p. 131, 1865.

Polyps usually elongated, the body-cavity tapering below. Ccenen-

chyma, when present, fleshy, usually with slender, rather simple spic-

ula. No distinct axis.

Family, Alcyonid^.

Halcyonina (pars) (family) Ehrenberg, CoraU. des rothen Meeres, p. 56, 1834.

AlcyonirwB {pars) (subfamily) Dana, Zoophytes, p. 599, 1846.

Alcyonince (pars) (subfamily) Edw. and Haime, CoraUiaires, vol. i, p. 113, 1857;

KoUiker, Icones Histiolog., p. 132, 1865.

Alcyoniadoe (pars) (family) Gray, Annals and Mag. Nat. Hist, vol. 3, p. 443, 1859.

Alcyonince (family) VerrDl, Mem. Boston Soc. Nat Hist, i, p. 3, 1863.

Alcyonidce (family) Verrill, Proc. Essex Inst., iv, p. 148, 1865.

Corallum fleshy, attached by the abundant ccenenchyma, usually

branched. Polyps much elongated, usually highly contractile, spieula

mostly long and rather simple.
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Alcyonium rubiforme Dana.

Lobularia ruhiformis Ehr., Corall. des rothen Meeres, p. 58, 1 834.

Alcyonium rubiforme Dana, Zoophytes, p. 625, 1846 ; Verrill, Mem. Boston Soc. Nat.

Hist., i, p. 4, 1863; Yerrill, Proceedings Essex Inst., iv, p. 190, 1865.

Corallum red, with a sliort trunk, which divides into numerous,

large, rounded lobes, or short, obtuse branehlets. The lobes, in con-

traction, are often subglobular, covered with numerous small polyps.

Coenenchyma, between the retracted polyps, even and granulous. Pol-

yps in expansion much exsert ; tentacles long, lanceolate, acute, with

rather long lateral lobes. Color, in alcohol, brick red, not diaphanous.

Arctic Ocean, north of Behring's Straits, in 35 fathoms,—Capt.

JohnHodgers; West Coast of Behiing's Straits, in the Laminarian

zone,—Dr. Wm. Stimpson (North Pacific Exploring Expedition)

;

Banks of Newfoundland,—Coll. Essex Institute ; Northern Seas of

Europe,—Ehrenberg.

Specimens apparently identical with this species were recently ob-

tained by me at Eastport, Me., in 10 fathoms.

The northern species of Alcyonida? require careful revision. This

species is evidently closely allied to A. carneum Ag., occurring on the

coast of New England, from Cape Cod to the Gulf of St. Lawrence,

Alcyonium (?) Bradleyi Verriii, sp. nov.

Corallum, in the only specimen observed, rising as an elongated,

subconical, simple stalk, with a rounded summit, and a somewhat

spreading base. Whole surface covered with numerous, scattered,

small polyps, which are very exsert in expansion.

Height, while living, 1 inch ; diameter '25 to '33
;
polyps "05 to "25

long, in expansion ; diameter '02 to '03 of an inch.

" Whole surface and bodies of polyps yellowish white ; tips of pol-

yps dark crimson, surmounted by eight yellowish white, semi-oval,

tentacular lobes. Whole group flexible, without a solid axis."

Panama Bay, dredged in 3 to 4 fathoms, on loose shells,—F. H.

Bradley.

The specim.en from which the description and drawings were made

by Mr. Bradley has not been found among his collections. There-

fore the generic characters cannot be ascertained at present with

certainty.
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Order, ACTINARIA VerriU.

Actinaria (pars) Dana, including Actinidm (family), Zoanthidae, (family), and Anti-

pathacea (tfihe), Zoophytes, 1846; Gosse, Actinologia Britannici, p. 6, 1860.

Zoanthaires (jmrs) Edw. and Haime, including Actinaires and Antipathaires (subor-

ders), Corall., i, p. 224, 1857; Verrill, Mem. Boston Soc Nat. Hist., i, p. 14, 1863.

Actinaria (order) Verrill, Proceedings Essex Inst., iv, p. 147, Feb.—April, 1865;

ditto, vol. V, p. 315, 18G8.

(?) Actinoids, ^^ Actinaria Edw." (order) A. and Mrs. E. C. Agassiz, Sea -side Studies

in Natural History, p. 7 and 152, after May, 1865. (No characters given or limits

assigned perhaps not intended to include Antipathacea).

Body fleshy, or coriaceous, composed of from six, or ten, to several

iimidred spheromeres, which are usually in multiplies of six, united

only by the outer wall of the body, so as to leave, between adjacent

spheromeres, interambulacral spaces in which the new spheromei-es

originate during growth. Basal or abactinal region well developed,

specialized, either free or attached, sometimes capable of secreting a

horn-like support (Antipathes), or a thin corneus pelicle {Adamsia,

Cancrisocia). No coral or solid calcareous deposits in the wall or ra-

diating lamellae. Ambulacral chambers open from the summit to the

base. Tentacles usually simple, hollow, tubular, or conical, mostly in

multiples of six ; sometimes only six or ten.

Although the Actinians are evidently numerous, both in species and

individuals, upon the tropical portion of the Pacific coast of America,

it is remarkable that but one species has hitherto been described from

the entire region between Paita, Peru, and San Francisco, Cal. In

the collections of Mr. Bradley there are large numbers of Actinia^ but

in most cases it would be almost useless to attempt descriptions of

these animals from preserved specimens alone. Consequently I have

omitted most of the species which are unaccompanied by notes or

drawings made from the specimens while living.

Many of the Actinim from Peru and Chili have been well figured

and described by Lesson* and by Drayton,f while those of the north-

ern coast (Sitcha) have been briefly described by Brandt,J whose un-

satisfactory diagnoses refer almost exclusively to the colors, which

* Histoire naturelle des Zoophytes recueillis dans le Voyage autour du monde de la

Corvette de sa majeste, la Coquille, 1822—1825, Captaine Duperrey. Par K.-P. Les-

son, Paris, 1832.

f United States Exploring Expedition, during the years 1838—1842. under the

Command of Charles Wilkes, U. S. N. Vol. vii, Zoophytes. By J. D. Dana. Actin-

idse by Mr. Joseph Drayton. Philadelphia, 1846.

X Prodromiis descriptiones animalium a Mertensio in orbis terrarum circumnaviga-

tione observatorum. J. F. Brandt, 1835.
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are notoriously variable in this group, and especially so in some north-

ern genera, like Urticina and Bxinodes.

Suborder, A.CTINACEA VerriU.

Actinina (fiiiuOy) ]"]Iirenberg, Corall. des rotlien Meeres, 1834.

Actinidce (family) Dana, Zoophytes, p. 122, 1846.

Actiniaires (pars) (suborder) Edw. and Haime, Corall., i, p. 224, 1857.

Astrceacea (pars) (tribe) Gosse, Actinologia Britannica, p. 1, 1860.

Actiniuce (subfamily) Duch. and Midi., Corall. des Antilles, 37, 1860, from Mem.

Reale Accademia delle Scienze, Turin ; ditto, {pars) (famUy) Supplement aux Co-

rall., 1864, from Mem. Reale Accad., xxiii, 1866.

Actinaria (pars) (suborder) Verrill, Mem. Boston Soc, Nat. Hist., i, p. 14, 1863.

Actinacea (Kwhorder) Verrill, Proc. Essex Inst., iv, p. 148, 1865; ditto, vol. v, p.

317, 1868.

Polyps free and simple, rarelj^ compound, with a well developed

and muscular base, which is used both as an organ of locomotion and

adhesion. Tentacles varying in number from 1 to several hundred,

and quite varied in size and structure ; sometimes branched.

The ambulacral spaces usually bear some other organs, such as

branchiae tubercles, suckers, colored spherules, and special pores.

Family, Thalassianthid^ Verrill.

Proceedings Essex Inst., iv, p. 148, 1865.

Body more or less cylindrical in expansion, usually broad. The

disk bears various ambulacral organs in the form of simple or com-

pound tubercles, or arborescent and variously lobed branchiform or-

gans, in addition to, or replacing, the simple tentacles. Several of

these disk-appendages usually arise from each ambulacral chamber,

and when true tentacles are present, they may be outside or inside of

them, or on both sides. Base a flat locomotive disk.

This family is almost confined to the tropical seas. It includes four

well marked subfamilies.

1. Phyllactince Edw. and Haime. Disk bears both simple tentacles

and lobed tubercles, or compound branchiform appendages.

2. Thalassianthincer (pars) Edw. and Haime. Disk bears large,

compound tentacles or branchiform organs, all of one form, without

simple tentacles.

3. HeterodactyllncB Verrill. Disk bears large, compound, branchi-

form organs of two kinds. No simple tentacles. Includes Heterodac-

tyla Ehr. and Sarcophianthus Less.

4. Discostominm Verrill {^lon Discosomoe D. and M.). The disk

bears small, tentacle-like papilla;, or small, sparingly lobed tubercles,
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several of which originate from each radiating chamber or ambulacral

space, and are therefore arranged in simple radiating lines, or in radi-

ating groups when more than one series arise from the same chamber.

These false tentacles increase in size from the centre to the margin of

the disk. The disk is usually broad and widely expanded, but gene-

rally capable of complete contraction.

This subfamily includes the true genus, Dlscosomal^Qwok. {? Miconlea

jy. and M.), excluding many forms wrongly referred to it by various

authors ;* Somactis and Stejyhanactis Verrill
;f and apparently Echin-

aotis E. and H., Corynactis Allman, Aureliania Gosse, and Gapnea

Forbes. But most of the descriptions and figures of these genera are

insufficient to determine with certainty whether the " tentacles " ori-

ginate each from a distinct chamber or not. For the three genera last

mentioned Gosse has formed the family, CapneadcB, but he does not

refer to this character, and regards all the disk-tubercles as true ten-

tacles.

Subfamily, Phyllactin.e Edw. and Haime.

Metridium (genus) Ehrenberg, 1834, {non Oken); Dana, Zoopli., p. 150, 1846.

PhyllactinoR {^wM-AvaMj) Edw. and Haime, Corall., i, p. 291, 1857; VerrOl {pars),

Mem. Boston Soc. Nat. Hist., i, p. 15, 1863.

Column usually rather low and broad, its surface generally bearing

verrucae or suckers, sometimes nearly smooth. Disk broad, the tenta-

cles placed considerably within its margin. The branchiform appen-

dages either form a circle just within the margin and outside of the

tentacles, Oulactis • are mingled with the tentacles, Hhodactis ; or

cover the buccal area within the circle of tentacles, Actinotryx; or are

placed both within and outside of the circle of tentacles, Amphiactis

V.| These organs diifer greatly in number, size, and form in the dif-

ferent genera, as well as in position.

The genus, Aulaetinia, which I formerly referred to this subfamily,

on account of the lobed, sub-marginal, branchiform pai>illge, appears

to belong rather with the Bunoditui\ The same is true of Oulactis

granulifera (Les. sp.) E. and H., and Anthopleura Krebsii D. and M.

It was on account of these and other similar forms that the group

was formerly made a subfamily of Actlnidw by me, but in that fam-

ily the branchiform appendages are really lateral organs, originating

from or below the margin.

* Discosomus was used among Reptiles by Oken in 1816, and Discosoma among

Arachnida in 1830 by Perty. Ehrenberg has proposed to subtitute the name Disco-

stoma, for Luckart's genus.

f Proceedings Essex Institute, vol. vi. | Proc. Essex Institute, vol. vi.
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OulaCtiS Kclw. and ITaiine.

Metridium (pars) Dana, Zoiipli., p. 150, IS-lCi, (non Okcu).

Ouhdis E. and II., Corall., vol. i, p. 292, 1857
;
pars, Ducli. and Mich., Corall. des

Antilles, p. 46, 1860.

Column covered .with verruciform suckers. Disk broad ;
simj^le

tentacles placed at some distance from the margin ; outside of them a

circle of numerous, large, frondescent, branchiform organs.

OulactiS COncinnata Edw. and Haime.

Metridium concinnutum Drayton, in Dana, Zooph., p. 152, PL 5, fig. 40 and 41, 1846.

Oulactis COncinnata, E. and H., Corall , vol. i, p. 292, 1857.

Column low, broad, dilated above and below. Disk very broad,

strongly radiate, margin undulated, sides covered with large tubercu-

liform suckers, to which jjebblcs and fragments of shells adhere. Ten-

tacles half an inch long, stout, subulate, sub-triangular, the lower side

slightly concave. Branchiform organs nearly "5 of an inch long, 1 to

1"5 lines broad, frondescently laciniate.

Column ochreous olive, with olive-green suckers ; three branchiae of

a white color alternate with a brown one ; simple tentacles similar to

column, but paler, faintly striped with pale purple ; disk purple. An-

other variety has the column green, with ochreous suckers. Diameter

at middle, in expansion, 2 inches ; at disk 3.

San Lorenzo, near Callao, Peru, buried to its tentacles in sand,

—

U. S. Exploring Expedition.

Lophactis Verrill, gen. nov.

Column elevated ; its walls firm, sub-coriaceous, in contraction rough

with deep corrugations and wrinkles, not verrucose, and without ap-

parent suckers in the preserved specimens. Simple tentacles large,

placed at a considerable distance from the mai-gin. Branchiae few in

number (12), arranged in a circle betweep the margin and the tenta-

cles, large and broad, laterally compressed, the upper edge of each

bearing a series of finely subdivided papill;\\ which consequently form

radiating rows of secondary branchi:e. The large branchiform organs

are united together on the side nearly to their summits by a thin

membrane, which forms a naked area between the branchiae and ten-

tacles, and they are also united on the outside by adherence to the

marginal fold, so that, when contracted, there are deep chambers or

cavities between them.

This genus is closely allied to Phyllactis, but the latter has more
numerous branchiae, whicli are quite different in structure, and are

Trans. Coxnecticut Acad., Vol. I. 59 February, 1 869.
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longer and much more exsert, and connected together only on the in-

side by a membrane that does not reach the summit.

Liophactis ornata Verriii, sp. nov.

This curious species is known only from one specimen, which is well

preserved in alcohol, with the disk and tentacles expanded.

The column is higher than broad, though evidently much contracted
;

the surface has a finely papillose, or deeply and closely wrinkled ap-

pearance, and appears to be covered with a dark-colored, thin, insep-

arable, epidermal layer; its substance is firm and tough, somewhat

leathery.

The disk is broad ; mouth with numerous marginal folds ; buccal

disk small, surrounded by a circle of 96 simple tentacles, which are

rather long, enlarged somewhat at the end, which is marked with about

ten sulcations. They are apparently arranged in four or five circles.

The 12 branchiae are large, with a broad membrane uniting them to-

gether on the inside and separating them from the tentacles ; their

summits are arched, bearing along the crest a narrow, closely convo-

luted frill, having its edge finely divided into a fringe-like structure
;

below the crest there is a transversely thickened portion ; the lower

part is thinner, with strong, longitudinal, muscular folds. These or-

gans, therefore, are probably capable of being considerably extended

during life. Height, of specimen in alcohol, 1 '5 inches ; diameter of

disk 1 ; length of tentacles 'S ; of branchiae from base '5
; along crest 'A.

Pearl Islands,—F. H. Bradley.

Asteractis Verrill, gen. nov.

Column versatile in form ; walls firm and sub-coriaceous. Disk

broad, capable of involution, bearing, near the mouth, a circle of nu-

merous simple tentacles, and outside of these a corresponding number

of radiating rows of small, sessile, somewhat lobed and subdivided

tubercles or papillae, increasing in size to the margin, which is crenu-

late or dentate with the last tubercles of each series.

This genus is somewhat allied to Oulactis but difl'ers in having

branchiform organs, consisting of rows of sessile papilhe on the disk,

instead of distinct, prominent, frondescent appendages, rising from its

surface. The column differs, moreover, in lacking verruciform suckers.

To this genus probably belong Actinia floscuUfera Les.
(
Oulactis

flosculifera* Duch. and Mich.) and Oulactisformosa\ D. and M. from

* Coralliaires des Antilles, p. 46, PI. vii, figures 7, 11, 1860.

f Loc. cit., p. 47, PI. vii, fig. 4, 5.
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the West Indies. But tlie figures and descriptions of the branchial

appendages are too indefinite to make tliis certain, while both species

are said to have Literal pores, which I have not been able to see in the

following species, when contracted, though they may exist.

Asteractis Bradleyi Veniii, sp. nov.

Column whitish, sometimes low and broad, expanding from about

the middle to the margin of the broadly expanded disk
; at other times

vase-sha})ed, contracted near the base, cylindrical above, the disk

partly contracted ; at other times cylindrical, the portion of the disk

exterior to the tentacles involved, but the tentacles still protruding.

Surface in contraction strongly wrinkled transversely, less so longitu-

dinally, near the margin with papilliforra interspaces.

The tentacles are 4S in number, in three rows; the 12 primary ones

about -5 of an inch long; the 12 secondary about 'S ; the 24 smallest

ones about •25. All the tentacles are slender and pointed, the larger

ones spotted with white. The small branchial papilla? form 48 radi-

ating series, the 12 rows corresponding to the primary tentacles ex-

tend from the margin to their bases; the 12 corresponding to the

secondary ones extend about half way to their bases; the 24 small

ones extend only about quarter way to the bases of the small tenta-

cles. The inner part of each row is formed of very small, scarcely

distinct, slightly prominent, crowded papilla?; farther outward they

become larger, more prominent, and slightly lobed ; the outer ones

are considerably larger, crowded, divided into five or six, slightly

rounded lobes, the outermost one forming the dentate margin of the

disk.

Color of the column, in life, white ; largest tentacles delicate pink,

bearing four or five, eye-like spots of white, and fading out to white

at the tips; secondary tentacles pale pink, with similar, but com-

monlj' more numerous, white spots ; smallest ones white.

Height, in expansion, "5 to '1
; diameter of disk 'S to 1 inch ; of col-

umn in middle '3 to 'o ; diameter of buccal disk, inside of tentacles,

in full exj)ansion, '5. The same specimen, in alcohol, is about "5 high

;

•5 broad at base ; with the partly contracted disk -.35 broad.

Panama Reef, on rocks above half tide,—F. H. Bradley.

This species appears to be rare, as only one specimen is in the col-

lection, which is accompanied by notes and drawings made from it

while living. In the drawings there are twelve conspicuous, dark

spots, about midway between the tentacles and margin, and corres-

ponding with the primary tentacles. These are not referred to in the
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notes and nothing corresponding to them can be seen npon the speci-

men. Whether they be mere color spots, disk pores, or tubercles, is

uncertain. When fully expanded the column showed longitudinal

lines.

According to Mr. Bradley's notes it is a hardy species, feeds well,

and bears rough handling.

Family, Actinid^.

Actinina {pars) Ehrenberg, including Actinia (genus) and Crihrina (genus), Corall.

rothen Meeres, p. 31, 1834.

Actinia (genus) Dana, Zoophytes, p. 122, 1846.

Actinince (subfamily) Edw. and Haime, excluding '^ Actinines pivotantes" Corall., i, p.

230, 1857.

Actinince (pars) (subfamOy) Duch. and Mich., Corall. Antilles, 18G0.

J.dmi(ice (family) Verrill, Mem. Boston Soc. Nat. Hist., i, p. 15, 1863; Proceedings

Es,sex Inst, iv, p. 148, 1865; ditto, vol. v, p. 320, 1868.

Body more or less cylindrical in expansion, with a distinct, flat,

muscular, basal disk. Tentacles round, simple, surrounding the buc-

cal disk in few or many cycles, sometimes obsolete. Walls perforate

or imperforate. Ambulacral appendages on the sides of the body

various.

This extensive family may be divided into several sub-families,

which are, however, not always well defined.

1. Bunodinm. Column bears tubercles or verruciform suckers,

which are imperforate, or rarely perforate, but do not emit acontia.

2. Sagartiiue. Column perforated with special pores, for the emis-

sion of acontia. Surface smooth, or with inconspicuous contractile

suckers.

3. Phellince. Column elongated, covered to near the margin mth
a persistent epidermal layer or tunic. Lateral pores and acontia few,

or entirely wanting.

4. Actinime. Column smooth, fleshy, destitute both of verruca? or

suckers and special pores. No acontia. Margin with or without col-

ored spherules. Includes Actmidce and Antheadce Gosse.

Subfamily, Bunodinm.
Actinines verruqueuses (section) Edw. and Haime, Corall., i, p. 263, 1857.

BunodidoR (family) Gosse, Ann. and Mag Nat. Hist., 3d ser., i, p. 417, 1858; Aetino-

logia Britannica, p 185, 1860.

BunodidcB (subfamily) Verrill, Mem. Boston Soc. Nat. Hist, i, p. 15, 1863.

Cerece (family) Duch. and Mich., Suplem. Corall. Antilles, Mem. Reale Accad., Turm,

xxiii, p. 124, 1864-6.

Bunodince (subfamily) YerriU, Proc. Essex Inst, vi, 1868.

The column is usually rather low and broad. The verruca? of the
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sides may be simple rounded tubercles or elongated papilLe, witliout

perforations
;
prominent suckers with a concave surface and tliickcned

border
;
perforated verrucfe, ejecting water in contracting ; or, near

the margin of the disk, lobed or sparingly branched papilhv. The

margin may be a smooth thickened rim, crenulate or dentate by the

uppermost tubercles, or it may bear colored spherules. The disk is

usually broad. The tentacles large and not very numerous, usually

completely contractile.

Bunodes Gosse.

Crihriiia {pars) Elir., Corall. rothen Meeres, p. 40, 1834.

Bv/nodes Gosse, Trans. Linn. Soc, xxi, p. 274, 1855 ; Actinologia Britannica, p. 189,

1860; Verrill, Mem. Boston Soc, i, p. 15, 1864.

C&rem (pars) Edw. and Haime (non Oken), Corall., i, p. 263, 1857.

Anflwpleura (pars) Duch. and M., Siipl. Corall. Antilles, in Mem. Reale Accad.,

Turin, xxiii, p. 125, 1864-6.

Corallum more or less elevated, texture firm, surface covered with

conspicuous verruciform suckers, concave above, or low rounded tuber-

cles, which are arranged in vertical lines along each ambulacral cham-

ber, the uppermost one in each row largest and j^rojecting at the mar-

gin, so as to form a somewhat dentate or tuberculate border. The

suckers usually, if not always, have the power of adhering firmly to

foreign substances. They generally decrease in numbers and size from

the margin downward, often becoming obsolete below. Tentacles

rather large, not numerous, very contractile, usually separated from

the margin by a narrow but distinct naked area or " fosse."

Bunodes cruentata Gosse.

Actinia cruentata Drayton (Couthouy, MS.), U. S. Expl. Exp., Zoophytes, p. 138, PI.

3, fig. 23, 1846.

Cereus crtbentatus Edw. and H., Corall., i, p. 268, 1857.

Bwnodes cruentata Gosse, Actin. Britannica, p. 194, 1860.

Column with small sucker-tubercles arranged in vertical rows, con-

spicuous near the margin, smaller toward the base. Tentacles about

48 in number, long, subulate. In expansion the mouth has four lobes.

Color faint pxTrplish red, with numerous vertical lines of darker red,

deepening to crimson near the disk ; suckers rose-white, yellowish

when expanded ; tentacles intense blood-red ; disk brownish purple,

alternating with radiating pale ochreous lines.

Orange Bay, Terra del Fuego, buried to tentacles in sand,—J. P.

Couthouy, U. S. Expl. Exp.
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Bnnod.es papillosa Verriii.

Actinia papulosa Lesson, Voyage Coquille, Zoophytes, p. 78, PI. iii, fig. 2, 183l', {non

Ehrenberg, 1834

Cereus papillosus Edw. and H., Corall., i, p. 26'7, 1857.

Column low and broad, covered tlironghout with numerous, crowded,

conspicuous veiTucae, closely arranged in vertical rows. Tentacles

very numerous, rather short, in three series. Mouth (as figured) with

six lobes, in expansion. Color bright green, the verructe lighter, each

surrounded by a circle of bright red ; tentacles bright red, with lighter

tips, disk flesh-colored.

Talacahnano, Chili, to Lima, Peru, on submerged rocks ; very com-

mon near Quiriquine,—Lesson.

BunodeS pluvia VerriU.

Actinia pluvia Drayton, op. cit., p. 144, PL 4, fig. 30, 1846.

Cereus pluvia E. and H., CoraU. i, p. 267, 1857.

Column broad, 2-5 inches in diameter at middle, expanding above

and below to 3*25. Surface closely covered throughout with small,

rounded tubercles or papillae, upper margin not tuberculate. Tenta-

cles numerous, somewhat crowded, in three series, "5 inch long, stout

(over a line thick at base), subulate. Disk strongly marked with ra-

diating lines, mouth prominent. Color very variable; sometimes

bright orange throughout, with the tentacles a little darker and the

disk paler. Some have dull red tentacles ; others pale red, with the

mouth very deep red. In others the column is dark brownish green,

with the papillffi bright orange, tipped with white beads or dots.

The orange variety, when disturbed, " ejected water from all its

tentacles to a distance of 2 or 3 feet."

San Lorenzo I., Peru, on rocks,—J. P. Couthouy, U. S. Expl. Exp.

This species may prove to be identical with the preceding, but this

cannot be determined from the original figures and descriptions.

Bunodes ocellata Verrill.

Actinia ocellatci Lesson, op. cit, p. 79, PI. iii, fig. 5, 1832.

Cereus f ocellatus Edw. and H., Corall., i, p. 268, 1857.

Column covered with small verrucae, regularly arranged in vertical

rows, and scarcely crowded. Tentacles numerous, short, subequal,

slender, crowded. Column brownish ; the verrucse bright red ; tenta-

cles brownish red with light tips ; disk lighter, brownish near the

mouth, which is red within.

Paita, Peru, in crevices among rocks, rare,—Lesson.
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This species and the two precedino;, appear to he true Bunodes, so

far as can he judged from the figures and descriptions, l)ut yet on re-

examination they may be found to heh)ng to other allied genera.

Urticina Elirenberg (emended).

Urticina (subdivision of Actinia) Elir., Corall. rothen Meeres, p. 33. 1834.

Rhodactinia Agassiz, Comptes-ieiidus, xxv, p. 677, 1847, (witliout description); Ver-

rill, Mem. Boston Soo. Nat. Hist., i, p. 18, 1864.

Bunodes (pars) Gosse, Trans. Linn. Soc , xxi, p. 274, 1855.

Cereus {2}ars) Edw. and Haime, Corall., i, p. 263, 1857, {7ion Oken).

Tealia Gosse, Ann. and Mag. Nat. Hist., 3d series,!, p. 417, 1858; Actin Brit., p. 205.

Column low and broad, in expansion usually broader than high,

margin with a more or less distinct fold or " parapet." Surface cov-

ered with irregularly and distantly scattered verruciform suckers,

which are often small and inconspicuous, but capable of strong adhe-

sion. Margin of the disk slightly dentate or tuberculate, or not at all

so. Tentacles large and stout, retractile. Type U. crassicornis Ehr.

Urticina crassicornis Ehr.

Actinia crassicornis Miiller, Prod. Zool. Danica, p. 281, 1776; Johnston, Britisli Zo-

ophytes, i, p. 226, PI. 40; Van Beneden, Faune Litt. de Belgique, Polypes, p. 191.

Actinia spectabilis Fabr., Fauna Grcenl., p. 351, 1788.

f Actinia coriacea Cuvier, Tabl. elem.; p. 653, 1797; Regne Animal, torn, iv, ed. i,

p. 51, 1817 ; Eapp, Polypen im Allg., p. 51, Taf. i, fig. 3 and 4, 1829 ; Johnston,

Br. Zoophytes, i, p. 224, PI. 39, 1847.

f Actinia Holsatica Miiller, Zool. Danica, iv, p. 23, PI. 139, 1806.

IsacmcBa (Urticina) crassicornis Ehrenberg, Coral, rothen Meeres, p. 33, 1834.

? Isacmoea (Urtici7ia) papillosaEhr., op. cit., p. 33, (perhaps =U. digitata)

f Cribrina coriacea Ehr , op. cit
, p. 40.

? Actinia himaculata Grube, Actinien, p. 4, fig. 4, 1840.

Rhodactinia Davisii Agassiz, Comptes-rendus, xxxv, p. 677, 1847
;

Verrill, Mem.

Boston Soc. Nat. Hist., i, p. 18, 1864.

Actinia obtruncata and A. carneola Stimpson, Invert, of Grand Menan, p. 7. 1S53.

Bunodes crassicornis Gosse, Trans. Linn. Soc, xxi, p. 274, 1855.

Actinia? felina Edw. and H., Corall., i, p. 242, 1857.

f Cereus coriaceus Edw. and Haime, Corall., i, p. 264, PI. C 1. fig. 4, 1857.

Tealia crassicornis Gosse, Ann. and Mag. Nat. Hist., ser. 3, i, p. 417, 1858; Actin-

ologia Britannica, p 209, PI. iv, fig. 1, 1860.

f Bolocera eques and Stomphia Churchice Gosse, Actin. Brit., p. 222 and 351, PL viii,

fig. 5, ix, fig. 6.

? Actinia elegantissima Brandt, Prodromus descr. Anim. a Mertensio, p. 13. 1835;

Edw. and H., Corall., i, p. 289.

? Actinia Laurentii Brandt, op. cit., p. 13 ; Edw. and H., Corall., i, p. 289

Column large, low, usually broader than high in full expansion, the

surface bearing small, distant suckeis, which are capable of becoming
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verrueose and attaching foreign substances, or of becoming low, round-

ed, slightly prominent papulte, or they may be entirely contracted to

the level of the general surface, which then appears nearly smooth, but

often longitudinally and transversely striated. Tentacles large and

stout, numerous, usually banded. Mouth large, with strongly marked

lobes, the stomach often everted.

Color very variable ; column usually some shade of red or green,

or variously mottled and striped with these colors ; often bright red

and uniform flesh color. Tentacles usually banded with alternating

rings of white and some shade of red or pink ; sometimes uniform red

or flesh-color. Disk usually lighter than the column, frequently pale

reddish, or greenish, or mottled; usually, if not always, with radiating

stripes of brighter red or crimson, which extend from near the mouth

to and among the bases of the tentacles, two of these stripes going

to each tentacle and embracing its base on each side. Small white

spots often occur in front of the inner tentacles. The angles of the

mouth are usually bright red. Large specimens are often 4 to 6 inches

in diameter; tentacles 1 to 1"5 inches long; '20 to "25 in diameter at

base.

Occurs commonly on all the northern coasts of Europe, from France*

northward ; Iceland; Greenland; Arctic America, southward to Cape

Cod. On the Pacific coast in the Arctic Ocean north of Behring's

Straits, in 30 fathoms, and in Behring's Straits,—North Pacific Expl.

Exp. ; Sitcha,—Brandt ; Puget Sound,—Dr. C. B. Kennerly.

The numerous specimens obtained by the North Pacific Exploring

Expedition do not appreciably difi^er from those of the north Atlantic

coasts, preserved in the same manner. Nor is there anything in

Brandt's descriptions to indicate a specific difierence.

A. elegantissima Brandt, is said to have the body pustulous, green-

ish red or spotted. Tentacles moderate, dilated, and white in the mid-

dle, purjile at the end. From Sitcha.

A. Laurentii Br., has the body red, blotched irregularly with green

and brown. Tentacles vermilion red. Behring's Straits.

Evactis Verrill, gen. nov.

The column bears vertical rows of verruciform suckers or tubercles,

and is perforated by numerous openings from which water is ejected

when the body suddenly contracts. The inner tentacles are smaller

and shorter than the outer ones ; mouth with four prominent lobes.

Type Actinia artemisla Drayton.

* The southern European form {U. coriacea) is more verrueose and may be distinct

from the true U. crassicornis of the north.
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This genus is allied to A/ithopleura Duch. and jMich., but the latter

is represented as having equal tentacles, and the uppermost tubercles

are subdivided and sub-tentaculiform. It resembles Bunodes^ but in

the latter the walls are imperforate and the inner tentacles are largest.

Evactis artemisia Verriii.

Actinia artemisia Drayton, op. cit., p. 149, PL 4, fig. 38, 1846.

Cereus artemisia Edw. and Haime, Corall., i, p. 268, 1857.

Column low, broad, subcylindrical, often dilated in the middle, and

covered with regular vertical lines of prominent, rounded tubercles,

which are obsolete below, the upper ones larger and forming a row

around the margin of the disk. Tentacles in three series, stout, sub-

ulate, the inner ones "5 inch, the outer ones 1 inch in length. Disk

radiated ; mouth with four prominent lobes.

Column yellowish green ; the tubercles dark sap-green, the green

line extending to the base, though the tubercles are obsolete below.

The colors of the tentacles are various and shaded like those of the

prism. Disk greenish, darker toward the tentacles ; the mouth flesh-

colored. Diameter, in expansion, 2 25 inches

Discovery Harbor, Fuget Sound, abundant,—U. S. Expl. Expedi-

tion ; Puget Sound,—Dr. C. B. Kennerly.

" This species occurs buried to the tentacles in sand, and also at-

tached to pebbles or shells two or three inches below the surface.

On contracting, water spurts from various small lateral orifices, as

from a watering-pot," — C. Pickering.

Evactis ? xanthogrammica VeniU.

Actinia xanthogrammica Brandt, Prod, descrip. anim., p. 12, 1835; Edw. and H., op.

cit., p. 289.

Bunodes xanthogrammica Gosse, Actin. Brit., p. 194, 1860.

" Body sub-verrucose, yellowish green. Tentacles numerous, elon-

gated, fusiform, flattened below, copper-green, with small, transverse,

yellow spots."

Sitcha Island,—Brandt.

This species may prove identical with the preceding, and in that

case would have priority. There are no certain indications of its gen-

eric affinities, and I have placed it here mainly on account of its gen-

eral resemblance to M artemisia.

Cladactis Verrill, gen. nov.

Column firm in texture, low, broad, crowdedly covered with ele-

vated, sub-tentaculiform tubercles or papillae, which have round, in-

Tbans. Connecticut Acad., Vol. I. 60 Febeuaht, 1869
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flated tips, those on the sides simple oi* two or three lobed ; those at

the margin of the disk elongated, pedunculated, the end divided

into 2 to rounded lobes. Tentacles numerous, rather long, the inner

ones largest. Disk broad, with a naked area or " fosse " between the

tentacles and the margin.

Cladactls grandis Verriii, sp. nov.

A large species with the entire surface of the column covered with

close vertical rows of crowded, elongated papillae, which are smaller

below, but larger and more complex near and at the margin. The

uppermost sub-marginal ones arc elevated, with a distinct peduncle, the

outer portion divided into about six, rounded, inflated lobes in the

larger ones, two to four in the smaller ones. The papillae become

nearly sessile below, but many of them have two or three rounded

lobes. The tentacles are moderately large, rather stout, very nume-

rous (528 in a large one), in many rows, forming seven or eight cycles,

apparently but little contractile, separated from the margin of the

disk by a broad shallow fosse. Buccal disk broad, radiated. The

mouth is large, elongated, with strong gonidial folds, and numerous

lobes along the sides.

General color greenish-brown or olive ;
" twelve rows of light col-

ored tubercles, with three or more rows of smaller dark ones between

each pair of rows of larger ones ; disk dark greenish brown ; tenta-

cles of nearly uniform greenish brown." In alcohol the specimens are

grayish blue, with dull blue tentacles. Some of the larger specimens,

when preserved in alcohol, are about 3 inches in diameter and 2 high

;

length of inner tentacles 1 inch.

Paita ; and Zoi'ritos, Peru ; Pearl Islands ; and Panama, on stones

below half-tide mark,—F. H. Bradley. Rio Brito, near San Juan del

Sur, Nicaragua,—B. Silliman.

This species appears to be the most abundant Actinian of the Pan-

amian P^'auna in the littoral zone. It occurs under the wharf of the

Panama Railroad Co. at Panama. It appears to have limited powers

of contraction, since most of the specimens preserved in alcohol have

the tentacles more or less extended and the disk exposed. In some

cases, however, the disk is so involved as to conceal the tentacles.

Mr. Bradley states that it is " very sensitive."

It appears to be allied to some of the sj^ecies referred to Cystiactis

by Edw. and Haime, but the latter group appears to include repre-

sentatives of more than one genus. There is, moreover, nothing in

their descriptions to indicate that either of their species have com-

pound tubercles, which is one of the most prominent characters of the
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present genus, when mature. In young specimens, however, the

marginal tubercles are only 2 or 3-lobe<l, wliile those of the sides are

simple rounded tubercles, and scarcely crowded.

There are no openings apparnnt in the sides of tlie body.* In this

respect the genus differs from the typical species of Anthopletira {A.

Krebsii), as well as in the character of the lateral tubercles. A. gran-

ulifera D. and M. appears to belong to this genus, however, since it

is said to be imperforate and tuberculated.

Cystiactis Edw. and Haime, op. cit., p. 276.

" Body entirely covered by subtentaculiform tubercles, or having

the aspect of large, very salient pustules."

Cystiactis Eydouxi Edw. and Haime, op. cit, p. 276, 1857.

" Tentacles short, moderately numerous, longitudinally striated by

contraction ; the external ones smaller than the internal. Body cov-

ered with large vesicles of very unequal size, very close, and irregu-

larly arranged. Specimens preserved in alcohol have a uniform brown

color."

Coasts of Chili,—Eydoux (Mus. Paris).

The single character upon which the genus, Cystiactis, is based is

too indefinite, or too imperfectly defined, to be of much importance

in identifying genera. Specimens from Brazil, that appear to be iden-

tical with C. GaiicUchaudi E. and H., appear, however, to be gener-

ically distinct. The same is true of Cystiactis Eugenia D. and M.,f

from St. Thomas. But, so far as the descrij^tion shows, C. Eydouxi

may not differ from Cladactis, since it is not stated whether the mar-

ginal tubercles be simple or compound. Should they prove identical,

Cystiactis may, therefore, be restricted to C. Gaudichaudi and

similar species.

Anthopleura Duch. and Mich.

AnthopleuraJ). and M., Corall. des Antilles, p. 40, 1860; ditto (pars), Supl. Corall.

des Antilles, p. 32, 1864-6.

Column subcylindrical, somewhat elevated, bearing adhesive, verru-

ciform suckers with concave tops, which are arranged in longitudinal

rows, and diminish in size and frequency toward the base. Margin
surrounded by a circle of elongated laapillse, corresponding to the

rows of suckers, and more or less lobed or incised, with small per-

* C. cavernata {Bunodes cavernata V.) from S. Carolina, has the wall perforated by

small, inconspicuous pores, from which water may be ejected.

f Supplement Corall. des AntiUes, in Mem. Reale Accad., Turin, xxiii, p. 129, PI. vi,

fig. 1, 1866.
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forations on the lower side, from which water may be ejected. Simi-

lar perforations occur in the sides below the margin. Tentacles elon-

gated, subequal, rather numerous, separated from the margin by a

narrow but distinct fosse. Type, A. Krebsii D. and M., 1860.

This genus was originally based upon a single species, with the

characters given above. Subsequently tAVO other species were added

by the same authors, having quite different structures, and the generic

characters were modified accordingly. As defined in the later work

the genus does not difier materially from Bunodes^ and in fact one of

the species referred to it, A. pallida., appears to be a true JBunodes,

having imperforate walls and simple tubercles. The other species, A.

gramdifera, has imperforate walls, non-adhesive tubercles, those

around the margin being compound. This probably belongs to our

genus, Cladactis. It seems necessary, therefore, to restrict the genus

to its original limits, including only those species with perforated

walls, adhesive suckers, and compound sub-marginal papillae. As thus

limited it is allied to Aulactinia* nobis, and to Evactis. The latter

differs, however, in having the outer tentacles largest, and the margin

surrounded by simple tubercles ; the former has moi*e complex sub-

marginal appendages and appears to be imperforate, but when better

known may prove to be identical.

Anthopleura Dowii Verriii, sp. nov.

Actinia Dowii Bradley, MS.

Column cylindrical, but little elevated, with vertical rows of rather

distant, large, adherent, verruciform suckers, which have concave sum-

mits ; the upper ones largest, becoming more distant and much smaller

below, nearly obsolete near the base. Surface between the suckers

smooth in expansion, when contracted covered with elevated, reticu-

lated wrinkles. Corresponding to each row of suckers there is a prom-

inent, inflated, submarginal tubercle ; these are mostly divided into 2

to 6, slight, rounded lobes, each one perforated on the lower side by
several small pores, through which water may be ejected, but no ojjen-

ings through the walls below could be detected in preserved speci-

mens. Margin of the disk separated from the tentacles by a narrow

fosse. Tentacles rather slender, elongated, subulate, arranged in three

rows, in the larger specimens 108 or more, in smaller ones often only

48. Disk broad, with radiating striations, mouth small, with numer-

ous folds ; stomach often everted.

* Memoirs Boston Soc. Nat. History, i, p. 20, 1864.
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Color quite variable; "coliinin often flesh-colored; disk very vari-

able, from uniform olive-brown to variegated with greenish and yel-

lowish, sometimes all greenisli white, in other specimens with six bands

of pale yellow alternating Avith dark lines about the mouth, the rest

of the disk being greenisli brown ; tentacles very inconstant in color,

varying from dark brown, yellow, orangi", and pink, to purple and

dark greenish brown, sometimes plain, often witli 1 to 5 light yellow,

small, irregular spots, the inner surltice commonly darker colored."

—

F. H. B.

The larger specimens, preserved in alcohol, are about 1 '5 inches

high, and 1 in diameter.

Pearl Islands; and Panama, under the wharf of the Railroad Co.,

below half-tide mark,—F, H. Bradley ; Realejo,— F. II. Bradley
;

Acajutla, San Salvador, on buoy,—Capt. J. M. Dow.

This species appears to be tolerably common. In alcohol most of

the specimens have the tentacles expanded, often with the stomach

everted, others have the disk entirely involved. Mr. Bradley states

that it bears rough handling well.

The following observations apply to an Acajutla specimen, which

has not been found in the collection with its corresponding number,

but which probably belongs to the same species with that described

above.

" Base broad, 1 inch in diameter ; body stout, with lines of small

light drab pustules running down from the small tentaculiform lobes

on the edge of the disk; disk 1"5 inches broad, dark brown, with

whitish stripes radiating from the small yellowish red mouth ; tenta-

cles moderately stout, in three rows (16 : 48 : 48), outer two rows '05

inch from edge of disk, inner ones "06 farther inward, base light drab,

tips dark red, sometimes marked near the tips with small white spots

on the inner side,"—F. II. B.

A species somewhat resembling this in general appearance, as pre-

served in alcohol, but evidently distinct, is in the collection from the

Pearl Islands. This has very exsert, adhesive suckers, with concave

tops, on the middle of the body, but becoming smaller and sessile

above and below. Sub-marginal tubercles small and simple. Tenta-

cles long and slender, in moderate number. In contraction the body
is oval, I'o inches long ; 1 in diameter. It may be a Banodes.

Phymactis Edw. and Haime.

Actinia {pars) Drayton, op. cit, p. 125, 184').

Phymactis Edw. and H., CoraU., i, p. 274, 1857.

Column rather low and broad, covered with prominent verrucre.
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Margin surrounded by a circle of bright colored spherules, or eye-

tubercles. Tentacles rather large and numerous. Mouth large and

prominent with many lateral folds.

Phymactis clematis Edwards and H., op. cit., p. 275.

Actinia clematis Drayton, op. cit., p. 130, PI. I, fig. 4 and 5, 1846.

Column low, usually much broader than high, base and disk broad-

er ; the disk broadest, dilated, and thrown into four or five lobes or

folds by the undulations of the margin Pustules or verrucae of the

walls large, numerous, crowded. Marginal tubercles or spherules

large, rounded, 1-5 lines broad, yellow or red. Xaked portion of disk

less than half the Avhole diameter. Tentacles short and numerous,

rather stout, in about five series.

Color quite variable ;
" in one variety the body with the disk and

tentacles, is of a deep rich green color ; the centre of the disk a little

paler, the marginal tubercles a bright yellow, and the under part of

the foot yellow. In another the body is a deep crimson, with the tu-

bercles of the lateral surface deep green, and the marginal tubercles

vermilion ; the tentacles dark lake, and the central part of the disk

a paler lake ; under surface of the base a bright orange, approaching

vermilion,"—J. Drayton.

Diameter at middle 2 '5 inches; diameter of disk 4 ; height of col-

umn about 2 ; length of tentacles "5 to "Vo.

Valparaiso, Chili,—U. S. Expl Exp.

In tlie work of Edwards and Haime the locality is erroneously given

as " Cotes du Bresil."

Phymactis florida Edw. and H., op. cit., p. 274.

Actini I, florid t. Drayton, op. cit-, ]}. 131, PI. 2, fig. 6, 7, 8.

Column low, about as broad as high, somewhat dilated at base and

sum nit ; margin of base undulate, of disk somewhat plicate, usually

in five folds; surface crowdedly covered with verrucae. Tentacles

" short, about '5 inch, nearly equal, subulate, stout, crowded, in 5 im-

perfect series." Disk strongly radiated, the tentacles occupying a

breadth of '5 to '15 of an inch.

Color variable ;
" one variety has a royal smalt-color, with the papillae

of the surface a fine ultramarine, the disk a paler blue, and the mar-

ginal tubercles pearly white. Another is verdigris-green, with the

papillae of the same color, and the marginal tubercles yellow. Another

apparently of the same color, though a little higher (near 3 inches),

has the papilke of the lateral surface of a sap-green color on a reddish
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ground, with the tentacles a dull purple, the disk between the tenta-

cles and the mouth light grayish green, the mouth flesh-color, and the

under h^urface of the base scarlet,"—J. Drayton.

Height 2 to 25 inches; diameter at middle 2*25
; diameter of disk 3.

San Lorenzo I., off Callao, Peru,—U. S. Expl. Exp.

Tliis species may, quite possibly, prove to be only a A^ariation of the

preceding one, depending on locality, state of expansion, etc. It ap-

pears to differ principally in having shorter and more numerous tenta-

cles and a less dilated disk.

Subfamily, Sagartin.e Ven-ill.

Actinines perforees (section) Edw. andHairae, Corall., i, p. 278, 1857.

Sagartiadm (family) Gosse, 1858 ; Actinologia Britannica, p. 9, 1860.

Sagartidm (subfamily) Verrill, Mem. Boston Soc. Nat. History, i, p, 21, 1864.

Sagartinm (subfamily) Y., Proc. Essex Inst., vol. v, p. 322, 1868; ditto, toI. vi, 1869.

Column very changeable in form, usually capable of great extension

into long, cylindrical, or pillar-like forms, or of contracting into a low,

flattened, conical shape. Surfoce in full expansion mostly smooth, not

verrucose, often with retractile suckers, which are not conspicuous ex-

cept while in use ; in contraction the surface is usually covered with

close transverse or reticulate wrinkles. Walls j^erforated by special

openings {cinclidoe) through which thread-like, stinging organs {acon-

tla) are ejected when the animal is irritated, sometimes in great profu-

sion, in other cases very sparingly and reluctantly. Margin simple or

nearly so, usually without special appendages {N'einactis is an excep-

tion). Tentacles usually numerous, generally slender and elongated,

highly contractile.

Species can usually be recognized as members of this subfamily by

the smooth, thin walls, usually showing the internal lamelUie, and by

their perforations and the existence of acontia. But the latter char-

acters are frequently overlooked, even in living specimens, and are

generally difficult to detect in specimens contracted in alcohol, except

in a few genera where the borders of the pores are raised (Adamsia).

Most of the species referred by Edwards and Haime to JParactis, and

described as lacking perforations and all appendages of the walls, are

really Sagartians in which the perforations have been formerly over-

looked. Therefore I have here referred several similar species of sim-

ple Actinians to this group, although the lateral pores and acontia

have not actually been observed.
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Metridium Oken.

Actinia (pars) Linnasus, Lamark, Cuvier, Dana, etc.

Metridium Oken, Lehrbuch der Naturg., iii, p. 349, 1815, {non Metridium Ehrenberg,

Dana, Gosse, etc., :=Oulactis).

Actinoloba (pars) BMuYiYLe, Diet dea Sci. Nat, 1830; ditto, Manuel d'Actinologie,

p. 322, 1834; Gosse, Actinologia Brit., p. 11, 1860.

Cribrina (pars) Ehrenberg, op. cit, p. 40, 1834.

Metridiicm Edw. and H., Corall., i, p. 252, 1857 ;
Verrill, Mem. Boston Soc. Xat.

Hist., i, p. 21, 1864.

Column very changeable, in full expansion usually tall, pillar-like,

expanding toward the disk, or lower and nearly as broad as high ; in

contraction forming a low cone ; surface nearly smooth, with abundant

mucus ; integument firm, thickened when old, forming at some distance

below the margin a thick smooth fold, above which the wall is thinner

and translucent. Disk broad, frilled, or thrown into lobes or broad

undulated folds, toward the margin. Tentacles very numerous, the

inner ones larger, more or less scattered on the disk, the outer ones

becoming gradually smaller and more crowded, those at the margin

very small and crowded. Walls perforated by scattered openings,

not very apparent except when fully expanded. Acontia abundant,

but not often emitted except when gi-eatly irritated.

Metridium fimbriatum Verriii.

Proceedings Essex Inst., vol. iv, p. 151, 1865.

Base broadly expanded. Column very changeable, either low and

broad, or greatly elongated, the fold or " parapet " neai'ly an inch be-

low the margin. Tentacles very numerous, encroaching so much upon

the disk as to leave only a narrow central area around the mouth,

short, veiy slender, filiform, pointed. Edge of disk thrown into nu-

merous deep frills.

Color of column variable ; often translucent pale orange, punctate

with dark brown ; or light umber-brown ; tentacles a lighter tint of

the same, white within ; mouth deep orange, or light yellowish brown,

surrounded by a broad band or halo of purplish.

Harbor of San Francisco, Cal., adhering to the bottom of floating

piles, etc., Oct., 1855,—Dr. Wm. Stimj^son ; Puget Sound,—Dr. C. B.

Kennerly.

This species is closely allied to 31. marginatum of the New Eng-

land Coast, and M. dlanthus of Europe. From the former it appears

to diifer chiefly in having longer and more slender tentacles, with

the " parapet " farther from the margin of the disk.

It is possible that the three will eventually be found to belong to
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one very variable and widely diffused species, but until direct and

careftil comparisons of nuniorous living specimens of each can be made,

this question cannot be positively settled.

Metridium reticulatum. Kdw. and Haimo, op. dt., p. 255.

Actinia reticulata Couthouy, ia Dana, Zooph., p. 144, PI. 4, fig. 31, 1846.

Actinoloba reticulata Gosse, Actin. Brit., p. 24, 1860.

" Exterior smooth and reticulately corrugate, subcylindrical, 1
"5

inches high, 2-5 thick, with the disk very much dilated (3-5 broad),

and margin somewhat five-lobed, not tuberculate ; tentacles very nu-

merous, quite short (3 lines), not turgid and covering the greater part

of the disk, the inner a little the largest ; mouth somewhat prominent,

6 to 8 lines long."

The column is " covered with a sort of raised network, produced by

the corrugations of the external envelope." The disk " is broadly

dilated, and the five lobes, or folds, are never effaced so as to leave

the disk circular." Tentacles " short, subulate, and disposed in 9 or

10, close, alternate series, the inner ones longest, decreasing to marginal

ones, which are mere papillae."

Column " fulvous orange, sometimes olive-brown, with an indistinct

zone of black surrounding the superior mai'gin ; tentacles olivaceous

;

disk between tentacles and mouth bright ochreous, with strong radi-

ating lines, crossed by others of a pale olive-green ; mouth velvet pur-

plish-black."

" This Actinia is remarkable for the opacity of all its parts ; the

colors are all soft and rich, but even in the young they lack that trans-

parency usually met with in these zoophytes."

Orange Harbor, Terra del Fuego, attached to stones and shells,

—

J. P. Couthouy, F. S. Expl. Exp.

The specimens of this species preserved in alcohol strongly resemble

those of M. marginatum and other species of this genus, to which we
believe it really belongs, notwithstanding the wrinkled epidermal (or

mucous) layer, an appearance which may have been due, in part at

least, to imperfect expansion of the column.

The following species, of which the genus is not determinable from

the description, may belong here.

(?) Actinia Mertensii Brandt, Prod, descr. anim., p. 13, 1835 ;
Edw. andHaime,

Corall., i, p. 289.

" Body brown, mingled with black. Tentacles moderate, white.

Disk pale brown, with white lines." Coast of Chili,—Mertens.

Trans. Connecticut Acad., Vol. I. 61 March, 1869
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Cereus Oken.

Cereus Oken, Lehrbuch der Natiirg., iii, p. 349, 1815, (type, G. bellis).

Actinocereus Blainv., Diet. Sci. Nat., Ix, p. 194, 1830.

Cribrina (pars) Ehr., Corall., rothen Meeres, p. 40, 1834.

Sagartia (pars) Gosse, Trans. Linn. Soc, xxi, p. 274, 1855; (Scyphyia) Actmologia

Brit., p. 25, (123), 1860.

Cereus (pars) Edw. and Haime, Corall., i, p. 263, (269), 1857.

Cereus Verrill, Bulletin Mus. Comp. Zool., p. 58, 1864; Mem. Boston Soc. Nat. Hist.,

p. 24, 1864.

Column very changeable in form, capable of becoming tall, pillar-

like, or contracting to a low, depressed cone ; no submarginal fold

;

upper part with small, inconspicuous, contractile suckers ; walls nearly

sm.ooth, pierced by scattered, inconspicuous pores or cinclidje. Disk

broadly expanded, wider than the column, sometimes undulated at the

margin. Tentacles numerous, more or less scattered on the disk, usu-

ally rather stout, the inner ones considerably largest ; the outer ones

quite small. Type, C. bellis.

Oken, in constituting this genus, stated that the walls are per-

forated, and named C. bellis as a typical species, therefore it seems not

only propel-, but necessary, to restrict the name to the group which

contains that species. Edwards and Haime have erroneously extended

the genus so as to include all the imperforate, verrucose species, be-

longing to Urticma and Bunodes, as well as C. bellis and allied species.

Cereus Fuegiensis Verrill.

Actinia Fuegiensis Couthouy, op. cit., p. 145, PI. 4, fig. 32, 1846.

Discosoma ? Fuegiensis Edw. and Haime, Corall., i, 257, PI. C2, fig. 2, (from Dana,

Zooph.), 1857.

Sagartia Fuegie. sis Gosse, Actin. Brit, p. 38, 1860.

" Subcylindrical, 2 inches in diameter, exterior smooth, upper and

lower extremities sparingly dilated, margin of base slightly undulate

;

tentacles throughout remotely scattered, turgid, 3 lines long ; mouth

small, circular, 5-cleft ; form of animal when contracted very much
depressed, convex."

The tentacles are scattered over a large part of the disk, about 1

to 1 "5 lines apart, nearly in five series, and have " the form of a grain

of wheat." The inner ones are considerably largest.

Disk bright orange ; column darker orange, with transverse paral-

lel lines or markings of dark brown ; tentacles grass-green ; mouth

pale orange.

Orange Harbor, Terra del Fuego, on rocks,—J. P. Couthouy, U. S.

Expl. Exp.
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This species is referred to Cereus mainly on account of its general

resemblance to C. helUs^ but as neither lateral pores nor acontia have

been observed, it nuiy belong j)ro})erly in some other genus.

The original specimens I have not been able to find in the Smith-

sonian collections.

Calliactis Verrill, gen. nov.

Adamsia (pars) Edw. and. H., CoralL, i, p. 278, 1857, (non Forbes).

Column very changeable in form, in full expansion elevated, sub-

cylindrical, with a broadly expanded base, in contraction forming a

broad, low, flattened cone, or convex disk. Surface nearly smooth in

expansion, except near the base, where there are one or more transverse

rows of conspicuous lateral pores or cinelidcB, which have thickened,

permanently raised borders. Basal margin, below the pores, thin and

expanded, usually with additional internal lamellae intercalated be-

tween the larger ones that extend to the disk, all of which are usually

visible through the thin but firm walls. Tentacles numerous, slender^

subulate, highly contractile. Acontia highly developed, emitted freely

from the cinclida?. Type, C. decorata [Actinia decorata Drayton).

This genus appears to be abundant in the tropical seas, the species

generally living upon univalve shells inhabited by hermit cral)S. The
colors are usually brilliant and varied. It is allied to Adamsia, which

has similar basal cinclidse, but the latter has a low growth, spreading

to a great extent laterally, and the tentacles are short and imperfectly

retractile, while the base has the power of forming a tough pelicle to

extend the aperture of the shell ; its base also extends around the

aperture in two broad lateral lobes, which unite where they come in

contact, giving the body an annular form. To this genus belong sev-

eral undescribed species from the Pacific Islands, with the following,

and perhaps other, described species.

G. decorata (Drayton sp.), PL 3, fig. 24. Honden L, in lagoon.

C. tricolor (Lesueur sp.). "West Indies.

C. hicolor (Les. sp.). "West Indies.

0. Egletes {Adamsia Egletes D. and M.), SupL, PI. vi, fig. 17. St. Thomas, "W. I.

C.fusca (Qiioy and Gaim., Astrolabe, j). 14.5, PI. 11, fig. 8 and 9). Amboinia.

0. f polypus (Forskal sp.). Red Sea.

Calliactis variegata Verriii, sp. nov.

Base broadly expanded, adhering to shells, the edge thin and spread-

ing. Column broad, moderately elevated in expansion, when con-

tracted forming a low cone, usually rounded at summit. Surface in

alcoholic specimens closely wrinkled transversely and minutely corru-
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gated on the upper parts, or sometimes cancellated, or covered with
reticulated wrinkles with elevated interspaces, smoother near the edge
of base, where it is radiated with conspicuous dark lines of unequal

length, corresponding to internal chambers, and alternating with nar-

rower liglit lines, corresponding to the lamellne ; the edge crenulated.

Cinclidte at about '25 or -30 inch from the edge of the base, forming a

circle of about 24, rather distant, conspicuous, perforated verrucse,

often with another more or less complete circle a short distance below,

in which the cinclidse correspond in position with the upper ones, but

appear to be smaller. Acontia pink, long, and fine, protruded freely

both from the month and cinclidte. Tentacles slender, of moderate

length, " arranged in four series (24-24-96)."

Column " marked at base with light purplish brown spaces, sepa-

rated by 97 olive-brown lines, extending -25 to -50 inch from edge of

base; above these a row of 24 white perforated spots " (cinclidfe)

;

rest of column " mainly olive-brown, striped with six longitudinal

bands of dark pink, which are sometimes divided so as to form six

pairs of bands. Mouth small, when open pinkish yellow, surrounded

by a white space marked with dark radiating lines ; followed by a cir-

cle of dark brown, marked with 12 narrow white rays ; then follows a

circle of dark brown, marked with 24, minute, white spots ; then a

narrow space with 12, nearly equal, alternating dark and white bands,

opposite to which the tentacles are mainly of corresponding tint

;

sometimes all the tentacles have white tips, the rest light brown

;

sometimes all are surrounded Avith alternating dark and light bands.

The largest specimens are about 2 inches broad.

Panama Bay, dredged in 2 to 6 fathoms, attached to large shells

occupied by hermit-crabs,—F, H. Bradley.

This species is closely allied to C. decorata Drayton, sp., with which

it agrees, to a considerable extent, in its pattern of coloration.

Sagartia Gosse.

Gribrina (pa/rs) Ehr, CoraU., rothen Meeres, p. 40, 1834.

Sagartia (pars) Go3se, Trans. Linn. Soc , xxi, p. 274, 1855 ;
Actin. Brit., p. 25 and

122, 1860.

Paractis (pars) Edw. and Haime, Corall., i, p. 248, 1857.

Column very changeable in form, usually elevated and pillar-like in

full expansion. Base and disk only moderately enlarged. Walls

smooth or nearly so, often with small retractile suckers on the upper

part. Cinclidse not elevated, inconspicuous when closed, scattered

over the surface. Acontia usually abundant. Tentacles rather numer-
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ous, near the margin, long and slender ; one in the line with the longer

diameter of the mouth is often capable of great elongation.

It seems necessary to restrict this genus to the group considered

typical by Gosse,* with which the " rather less typical group," to

which he gives the subgeneric name, llioe, and some other forms, may
also be united.

Sagartia impatiens Gosse.

Actinia impatiens (Couthouy MS.) Drayton, op. cit., p. 135, PL 3, fig. 13, 1846.

Paractis impatiens Edw. and II., CoralL, i, p. 248, 1857.

Sagartia impatiens Gosse, Actin. Brit, p. 38, 1860.

Column " nearly cylindrical, 1 to 1"5 inches in diameter and height*

sometimes very much elongated and writhing. Sides smooth, but

somewhat corrugate-striate, and above, color delicately tessellated.

Base sparingly dilated. Tentacles subequal, an inch long, stout, sub-

ulate, in 2 series. Mouth prominent, with 8 lobes within.

The body has nearly a flesh-color, except near the summit, where

it is finely chequered with green ; the tentacles and disk are deep

crimson; the mouth has a small opening and a pale yellow color."

Orange Harbor, Terra del Fuego, in tide-pools among the crevices

of rocks,—U. S. Expl. Exp.

Sagartia lineolata VerrUi.

Actinia lineolata (Couthouy MS.) Drayton, op. cit. p. 137, PI. 3, fig. 22, 1846.

Faractis lineolata Edw. and H., Corall., i, p. 248, 1857.

Column, as observed in imperfect expansion, forming a low, de-

pressed, rounded cone, in contraction nearly flat ; sides smooth, verti-

cally lined with brown. Tentacles 24, in 2 series, 6 to 8 lines long,

rather stout. Disk small, radiated with whitish lines. Mouth small,

not prominent, circular, retaining its circular form even in contraction
;

its margin with convex folds corresponding with the tentacles.

Cohimn pale ochre, on which are disposed a number of longitudinal

lines of an amber-color, arranged regularly, " a broader one alterna-

ting with two narrower, so as to leave between each of the broader

lines three ochreous ones of the same width." Near the base the

colors are fainter, giving the appearance of an indistinct zone. Ten-

tacles pale flesh-color. Disk purplish brown, with flesh-colored lines

extending from the base of the tentacles nearly to the centre. Diam-

eter from '5 to 1'5 inches, rarely more than '5.

Forge Cove, near Orange Harbor, Terra del Fuego, on small stones

just below low-water mark,—J. P. Couthouy, U. S. Expl. Exp.

* Actinologia Britannica, p. 122.
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This species is said to be very active, frequently changing its posi-

tion, and keeping its tentacles actively in motion. The young were

observed in several instances to be ejected from the mouth.

Sagartia crispata Verriii, sp. nov.

Actinia crispata Bradley, MS.

Base broadly expanded. Column, as observed, in expansion subcyl-

indrical and rather low, but little higher than broad. Edge of disk

deeply undulated or frilled. Tentacles numerous, very small, in about

two rows, close to the edge, the outer row smallest. Acontia nume-

rous and fine, emitted freely. Column light brown above, below mark-

ed with dark olive-brown lines and numerous white blotches on a light

brown ground-color ; inner tentacles dark brown, tipped with yellow,

brown, and white ; outer row light brown, with white tips. Diameter

of base 1 inch ; of column "5
; height of column 1 inch.

Panama Bay, dredged in 4 to 6 fathoms, on a large murex {Phyllo-

notus),—F. H. Bradley.

Sagartia carcinophila VerrUi, sp. nov.

Base expanded ; column elongated, pillar-like, or subcylindrical, in

full expansion ; capable of contracting to a slightly convex disk. Ten-

tacles in two or three rows at the edge of disk (not seen in full expan-

sion), rather short and blunt.

Columu " olive-brown, marked with 24 white longitudinal lines,

alternating at the base with a pair of short white lines in each inter-

space ; tentacles same color with the body, but slightly lighter, marked

near the tij) with two oval spots of dark greenish brown."

Diameter "5 of an inch ; height about 1 inch.

Panama Bay, dredged in 3 or 4 fathoms, adhering to the carapax of

a Hepatus-like crab {Hepatella arnica Smith),—F. H. Bradley.

Sagartia Panamensis Verriii, sp. nov.

Column very extensible, expanding to edge of disk, flesh-colored,

translucent, showing the internal lamellae. Disk rather broad, '75 of

an inch in diameter. Tentacles at the edge of the disk, marked with

alternate bands of dark brown and white.

Panama, east reef, on rocks above half-tide,—F. H. Bradley.

Sagartia Bradleyi Verriii, sp. nov.

Column rather short, "SS of an inch in diameter. Tentacles as long

as the diameter of the disk, placed on its edge, in about three rows of

nearly equal length ; the inner row of 12, a little longer.
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Column greenish Lrown ; tentacles greenish brown, the outer ones

lighter. In other specimens, supposed to be of the same species, the

column is " flesh-color to olive, base of tentacles, especially outer ones

often colored white or pale yellow, occasionally with irregiilar, small,

transverse, white or straw-colored spots on the brown tentacles."

Panama, south reef, near half-tide mark among stones,—F. H.

Bradley.

The specimens in alcohol are broader than high ; the tentacles ob-

tuse, not retracted ; the column with strong longitudinal sulcations.

Sagartia nivea Verriii,

Actinia nivea IjQs^ovi, Voyage Coquille, p. 81, PI. iii, fig. 8, 1832, Plates, 1826, (non

S. nivea Gosse= »S. Gossei Verrill).

Actinia ? nivea Edw. and H., CoralL, i, p. 247, 1857.

Very changeable in form, often subconical, subcylindrical, or vase-

shaped, or the upper portion of the column may be withdrawn into

the lower by an infolding of the walls near the summit ;* surface very

smooth, very soft to the touch, marked with longitudinal sulcations.

Mouth small, roundish oblong, with a semicircular fold at each end.

Tentacles very numerous, crowded at the margin, rather long, fine and

slender. Color bluish white, often more or less mottled with light

brownish.

Height 1 to 1*25 inches, in expansion ; diameter '5 to "75
; length of

tentacles '25 to '40.

Paita, Peru, very common, found by thousands fixed upon the piles

of the wharf in front of the city,—Lesson ; Callao, Peru, in vast num-
bers, in the interstices among Discinoe, Salani, etc., adhering to the

bottom of an old vessel,—F. H. Bradley.

Several thousand specimens were obtained by Mr. Bradley, and are

in excellent preservation, many of them with the tentacles expanded.

These appear to belong to Lesson's species, but this cannot be posi-

tively aifirmed. Most of these are small, but some, even in partial

contraction, are 1^ to 2 inches long ;
'5 to '75 in diameter ; the tenta-

cles "5 of an inch long, when least conti'acted. The surface is smooth,

or finely wrinkled transversely, the integument thin but firm, often

showing the internal lamellae. The tentacles are very numerous
crowded, long and slender. Color of column white ; tentacles in alter-

nating clusters of whitish and dull bluish, in the alcoholic specimens.

* I have also observed this habit in S. modesta V., from Long Island Sound and
in other species.
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As the name, nivea, is preoccupied by this species, I propose for the

Sagartia nivea Gosse, of Great Britain, the name, Sagartia Gossei, in

honor of its discoverer.

Sagartia Lessonii Verriii.

Actinia bicolor Lesson, op. cit, p. 78, PI. iii, fig. 3, 1832, Plates, 1826, {non A. bicolor

Lesueur, 1817).

Actinia (?) Ucolor Edw. aud H., CoralL, i, p. 246, 1857.

Column vase-shaped, higher than broad, contracted above the base

and then gradually enlarging to the disk, surface smooth, mouth small,

with a slightly thickened border ; disk radiated. Tentacles in two

series, crowded at the margin, moderately long, slender, nearly equal.

Color of column snow-white ; of tentacles emerald-green.

Height in expansion about 1"25
; diameter of column '75

; across

expanded tentacles I'lO ; length of tentacles '35 to '40 of an inch.

Near Paita, Peru, very common,—Lesson.

This species appears to be closely allied to the preceding and may

prove to be identical when reexamined.

Sagartia (?) Peruviana Verriii.

Actinia Peruviana Lesson, op. cit., p. 75, PI. ii, fig. 3, 1832, Plates, 1826.

Actinia f Peruviana Edw. and H., Corall., i, p. 246, 1857.

Column sub-cylindrical, enlarging from the base to the summit

;

surface smooth, sulcated near the base. Disk flat, dilated, mouth large,

oblong, with swollen lips. Tentacles in two series, of moderate length,

subequal, round and somewhat swollen at base, attenuated toward the

end, which is acute.

Color of column bright light green, the folds between the sulcations

near the base brownish ; mouth flesh-color ; disk clear pale green, with

ren-ular, fine, radiating lines of brown ; tentacles rosy white.

Heio-ht in expansion 1*75
; diameter at base I'lO ; at summit 1*40

;

length of tentacles -60 to -70 of an inch,

Paita, Peru, in crevices of rocks and buried in sand, common,

—

Lesson.

Sagartia (?) nymphaea Verriu.

Actinia nymphaea Drayton, op. cit., p. 146, PL 4, fig. 33, 1846.

Pa/ractis (?) nymphcea Edw. and H., CoraU., i, p. 252, 1857.

Column smooth, dilated above and below, margin of base crenate,

sides with corresponding vertical lines. Tentacles stout, in 3 series

slender, mouth a little prominent, and a sixth of an inch long. In

contraction the form is a low truncated cone. Column whitish, marked
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with vertical, pale ochreous lines, 1*5 lines apart; disk pale pur-

plish ; tentacles yellow.

Height '68 of an inch ; breadth of disk and base 1 ; length of ten-

tacles -16 to -20.

Valparaiso, Chili,—U. S. Expl. Expedition.

Sagartia(?) rubus Voniii.

Actinia rubus Drayton, op. cit., p. 147, PI. 4, fig. 34, 1846.

Paractis rubus Eclw. and II., CoralL, i, p. 249, 1857.

Column small, smooth, dilated above and below, base crenated, sides

with interrupted vertical lines. Tentacles short, in 2 series, mouth a

little prominent, about a sixth of an inch long. Color of column ash-

brown, vertically marked with slate-colored, dotted lines ; tentacles

white ; disk rich purple ; mouth the same, except that the opening is

whitish.

Height '15 of an inch ; diameter at base and disk 1 ; length of ten-

tacles about '20.

Valparaiso, Chili,—U. S. Expl. Exp.

This species is very near the last, if not identical, which is quite

probable. The principal diiferences are in color and, apparently, in

the number and length of the tentacles, which appear to be longer

and fewer in this form.

Several other undescribed species of Sagartia are known to occur

on different parts of the coast. One species from Panama is remark-

able for the thinness and transparency of its walls when preserved in

alcohol. It grows to a considerable size, some of the preserved spe-

cimens being 1 "5 inches high and 1 in diameter.

Other species were collected at the Gulf of Georgia and well figured

by Mr. A. Agassiz, several years ago.

Nemactis Edw. and Haime, op. cit., p. 282, 1857.

Actinia {pars) Dana, Zoophytes, 1846.

Margin of the disk, outside of the bases of the tentacles, surrounded

by a single circle of bright colored, rounded tubercles. Acontia long

and slender, protruded from the mouth, 2indi j^erhaps from lateral pores.

The authors of this genus give as one of its characters " pores situ-

ated near the border of the disk,"—a character which may possibly

exist, but of which there is no proof. In Drayton's figures acontia

are represented as protruding from the mouth, which, if carelessly ob-

served, might appear to be figured as coming from the sides, but in

the description of A. primula we find it stated that "the threads pass-

Trans. Connecticut Acad., Vol., I. 62 March, 1869.
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ing from its moutli are the sjjevmatic cords, which are often protruded

in a relaxed or exhausted state of the animal."

Nemactis primula Edw and Haime loc. cit.

AcUaia primuki Drayton, op. cit., p. 1.34, PI. 2, fig. 12 to 15, 1846.

Small, scarcely an inch high and broad, slightly dilated above and

below. Tentacles short, 2 or 3 lines long, slender, arranged in 3

series. Mouth somewhat prominent, "33 of an inch long. Column

with vertical colored lines, which are often interrupted.

One variety has a flesh-colored column, Avith many dark orange, par-

allel vertical lines ; tentacles white at base, tips orange ; disk yellow-

ish brown ; mouth pale flesh-color ; tubercles and margin of disk

green. Another is pink at base, bright green above, with vei'tical

dotted lines of carmine
; disk carmine ; tentacles bright yellow ; mar-

ginal tubercles dull green. In another the outer tentacles are Avhite,

the rest red ; disk and mouth light blue ; tubercles white. A fourth

variety is white, clouded with pink and green, dotted with crimson

;

outer tentacles white, the rest brilliant carmine ; disk pale lake ; mar-

ginal tubercles green.

Shores of San Lorenzo I., in tide pools,—U. S. Expl. Expedition.

Nemactis Draytonii Edw. and H.ume, op. cit., p. 282.

Actinia primula (pars) Drayton, op. cit., p. 135, P). 2, fig. 16, 1846.

Form and general appearance as in tlie preceding, " with prominent

green tubercles but no distinct tentacles." Column pale bluish, with

vertical brown lines. Disk bluish white, with brown radii ; mouth

reddish.

San Lorenzo,—U. S. Expl. Expedition.

Nem.actis (?) Chilensis Verriu.

Actinia Chilensis Lesson, Voyage Coquille, p. 76, PL 2, fig. 5, 1832.

Dysactis Chilensis Edw. and H., op. cit, p. 262, 1857.

Column, as figured, subconical, decreasing in size from the base up-

ward, marked with vertical sulcations. Disk of moderate size, radi-

ated. Mouth rather large, oblong. Tentacles of moderate length,

slender, subulate, arranged in one row around the margin, abou.t 50

in number. Fourteen very long, slender, filiform, snow-white organs,

apparently acontia, are represented as emerging from the margin out-

side of the true tentacles. No marorinal tubercles are fisrured.

Color of column light green, with vertical lines of dark green ; disk

pinkish with darker radii ; tentacles orange, tinged with crimson.

Height nearly 1 inch; diameter 125 ; length of tentacles "35 to '50

;

of filiform organs 1*5.
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Bay of Talcahuano, Province of Concepcion, Chili, in crevices, of

rocks where the waves break witlv force, at the entrance ; also upon the

shores of Quiriquine Island,—Lesson.

The position of this species is still uncertain. The filiform organs,

represented in the figure, were regarded as an outer series of longer

tentacles by Edw. and Hainie. They have, however, much greater

resemblance to acontia in length and slenderness, as well as in color

and irregular numl)er. The general appearance is that of a Sagartian,

but as no marginal tubercles are described or figured, it may not

belong to Nemactls, but in the state of expansion represented the

tubercles might be concealed from view.

Sub-family, Fuelling Verrill.

Proceedings Essex Inst, v, p. 324, 1868.

Column elongated, covered with a thickened, persistent, epidermal

deposit, except that near the margin, and sometimes close to the base,

the surface is naked and may be retracted within the thickened por-

tion. Acontia very few and seldom emitted,—perhaps entirely want-

ing in some species.

Phellia Gosse.

Annals and Mag. Nat. Hist, ser. 3, vol, ii, p. 193, 1859; Actin. Britannica, p. 134,

1860; Verrill, Proc. Essex Inst, v, p. 325, 1868.

Column mostly covei-ed with a persistent epidermal deposit to

which particles of mud, sand, and dirt of various kinds often firmly

adhere ; upper portion, near the margin, naked, smooth. Margin
simple, not tuberculate. Tentacles marginal, in moderate numbers, the

outer ones usually considerably shortest. Acontia observed only in

one or two species, few, sparingly emitted from tlte mouth, and from

pores near the base.

Phellia inornata Verriii, sp. nov.

Base small, not dilated. Column when contracted obpyriform,

when expanded obconic, the surface covered with adherent grains of

sand. Disk small, wider than base. Tentacles small, arranged in one

row at the margin. Color dirty white throughout.

Height -5 inch ; diameter of base '06
; of disk -12 of an inch.

Panama and Pearl Islands, on loose shells in 4 or 5 fathoms,—F. H.
Bradley.

Phellia ? rubens VerriU, sp. nov.

Column small, subcylindrical, " mostly covered with slime." Ten-

tacles numerous, slender, in one row, " raised on a thin expansion,
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which forms a wall about '12 of an inch high around the linear month,

length equal to two-thirds the diameter of the disk.

Column dull red ; tentacles bright scarlet. Height "SO to "75
; diam-

eter '25 of an inch.

Zorritos, Peru, attached to a Chama in 4 fathoms,—F. H. Bradley.

The specimens of this species have not been found in the collection

and its generic cliaracters are doubtful.

Phellia Panamensis Verriii, sp. nov.

A large species, with the column much elongated, subcylindrical,

or enlarging upward, capable of great extension or of contracting

into the form of a tall cone by involving the summit ; surface entirely

covered, except on a narrow band below the margin, with a thick and

firm mud-colored epidermis, which is thrown into fine, close, irregular

wrinkles, the intervening spaces appearing like small, irregular papil-

Ieb. Naked space below the margin smoothish in full expansion, more

or less corrugated and with papilliform wrinkles in partial contraction.

Tentacles about 96 in number, the 12 inner ones large and stout, much

larger than the others, which decrease gradually in size to the outer

ones, which are quite small and crowded at the margin. In dissecting

a large specimen, it was found that the 12 septa corresponding to the

12 large inner tentacles, are much larger than the others, with the

inner edges strongly thickened and muscular, and bear the large con-

voluted ovaries throughout nearly their whole length, while the inter-

venino- small septa are very narrow, not thickened, and bear no sexual

oro-ans. Color in life unknown. In alcohol the column is mud-colored,

except near the margin, where it is white. Height of the largest

specimen, partly contracted in alcohol, 3 inches ; diameter 1. Another

specimen is 3 inches high and -5 in diameter.

Panama,—F. H. Bradley.

This laro-e and fine species is known only from alcoholic specimens,

most of which have the disk and tentacles expanded.

Phellia arctica Verriii.

Proc. Essex Inst., vol. v, p. 328, 1868.

Arctic Ocean, north of Behring's Straits, in 30 fathoms,—North

Pacific Expl. Expedition.

This species grows to a pretty large size, and is remarkable for

havino-, in the only specimen seen, peculiar ova-like bodies imbedded

in the surface of the column.
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Subfamily, Actinin^ Verrill.

Adiniadce (family) Gosse, Annals and Ma<^. Nat. Hist , vol. i, p. 416, 1858.

Actiniad'V and Antheade (families) Gosse, Actin. Brit., p. 171 and 148, 18G0.

Actinimv and Anlheinoi (subfiunilies) Verrill, Proc. Essex Inst, v, p. 321 and 322,

1868.

Column smooth, or nearly so, sometimes sulcated vertically. Wall

imperforate and destitute of verruc:e and suckers. No acontia. Mar-

gin with or without colored tubercles. Tentacles usually numerous,

long, mostly contractile, sometimes non-retractile.

The existence of numerous forms combining the characters of Ac-

tinia and Anthea {Anemonia) appears to require the union of these

seemingly very diverse genera into one subfamily.

Owing to the difficulty in ascertaining the existence of acontia and

lateral pores in preserved specimens, some species referred to the Sa-

gartiwe may belong here, while some of the species referred here may

belong to Sagartia.

ParactiS Edw. and Hairae, op. cit., p. 248, (restricted).

Column smooth, imperforate. Tentacles retractile; no marginal

tubercles.

This genus was established for numerous species supposed to have

these characters, but as most of them were known only by figui-es and

descriptions, many species were wrongly placed in it. Thus of 19

species referred to the genus, some of them doubtfully however, by

Edwards and Haime, at least 12 appear to be Sagartians, and most of

the others are of doubtful affinities.

Whether a genus having the characters assigned to this really ex-

ists, may, therefore, be reasonably doubted. But as species occur

which apparently agree with the diagnosis and cannot well l>e referred

elsewhere, it may be best to place them provisionally in this genus,

until better known.

Paractis (?) nobilis Verrill, sp. nov.

Column cliangeable in form, subcylindrical or somewhat elongated

and pillar-like in expansion, capable of contracting to the form of a low

cone. Surface, in preserved specimens, sraoothish in expansion, when

partly contracted the lower part of the column is covered with close,

deep, transverse wrinkles, becoming more irregular and reticulated

above, the upper part with about 48 vertical raised folds or wrinkles,

which by contraction are bent in a zigzag manner. Margin with a

distinct fold, crenated by the vertical folds. Tentacles of moderate

size, about 48 in number.
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Height about 1 inch, when partially contracted in alcohol ; diame-

ter '5 to 1 inch.

Panama,—F. H. Bradley.

The following description, which is unaccompanied by numbered

specimens, probably refers to this species. " Body large, 1"5 inches in

diameter; the column fluted, with 48 vertical sulcations, correspond-

ing to lobes of the base and disk. Base 2 inches in diameter. Disk

broad, with wrinkled flutings corresponding with the tentacles ; mouth

small. Tentacles 48, in two series of 24 each, slender, I'o inches long.

Color of column red ; tentacles olive-brown, with a light streak iip

the inner side ; mouth surrounded by 24 rays of alternating greenish

and reddish brown, running to the tentacles. Grows to a large size.

Specimens were seen 3 inches across the disk, others were reported as

large as 5 inches."

Panama, on northeast reef, at three-quarters tide,—F, H. Bradley.

Epiactis Vorrill, gen. nov.

Integument firm. Column subcylindrical, capable of involving the

summit and contracting into a hemispherical form, with a distinct sub-

marginal fold or " parapet," separated from the tentacles by a narrow

fosse ; surface smoothish, in contraction reticulately wrinkled. Near

the base it is surrounded by a circular wrinkle or depression, upon

which there are borne a variable number of young, of various sizes,

appearing as if originating from surface buds, but possibly produced

from ova attached in this place to the skin. These young may be re-

moved without rupture of the integument, although they adhere quite

firmly and leave a depression in the surface of the skin, but there are

no apparent lateral openings in the wall. Tentacles numerous, about

50, in preserved specimens short and thick, arranged in several rows.

Epiactis prolifera Verriii, sp. nov.

Base dilated, crenulate. Column in contraction hemispherical or

subconical, broader than high ; surface with fine reticulated wrinkles

above, near the base transversely wrinkled, the uppermost of these

wrinkles more marked and bearing, in all except very small specimens,

a circle of young of various sizes, which vary in number from very

few up to 30 or 40. When most numerous they are closely crowded,

somewhat in two rows. Parapet well marked, its edge rises into

slight ridges between vertical wrinkles. Tentacles in alcoholic speci-

mens short, stout, obtusely rounded at the end, about 50 in number

in the larger specimens, and apparently arranged in several rows and
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somewhat scattered on the disk. Color of cohimn, in alcohol, yellow-

ish brown ; the lateral buds or young, "white.

Height of the largest specimens, in contraction, '4 inch ; diameter

of base "5 ; length of tentacles •!
; diameter of lateral buds or young

•01 to -08 of an inch.

Puget Sound,—Dr. C. V>. Kennerly.

The young borne upon the sides give this Actinian a very singular

ap})earance, and are very remarkable, since nothing of the kind has,

apparently, been previously observed. Whether they should be re-

garded as buds, or as o"a temporarily attached and developed in this

position, I am unable to determine from the preserved specimens, but

in either case they appear to remain attached for a considerable time

and probably derive nutriment from the parent. The smallest observ-

ed have already 6 small tentacles and a slightly prominent mouth

;

the greater number have 12 tentacles and a small protul)erant mouth
;

the largest ones are nearly all entirely contracted, l)ut apjjcar to have

24 tentacles, and show the internal radiating lamella^, through the walls.

In contraction these young are nearly hemispherical. Specimens less

than '25 of an inch in diameter have no young upon the sides.

Anactis picta Klir., Corall. rotlien Meeres, p. 45, 1834.

Actinia picta Lesson, op. cit, p. 80, PI. 3, fig. 6, 1830.

Column depressed, as broad as high; surface smooth, gi-een, show-

ing close vertical lines of darker green ; a well marked fold or '' para-

pet" at some distance from the tentacles, the intervening space, in the

figure, appearing like a part of the disk. " Tentacles short, reddish

brown ; upon the flat buccal disk is a reddish zone, covered with ovals

of orpiment-yellow, placed side by side, and touching by their base,

or only separated on the sides by a small reddish brown ray."

The figure shows the appearance Avhen not fidly expanded. The

buccal disk is contracted and apparently concealed by the partially

retracted tentacles ; outside of the tentacles (?) there is a broad flat

area, bordered outwardly by the rounded parapet, and having a light

orange ground-color, with 1 8 radiating bands of light l)lue, increasing

in width outwardly, each one bordered on Ijoth sides by a row of small

black spots, and with a circle of similar small spots connecting them

together at the outer ends, just within the parapet.

Diameter about 1 inch ; height a little less.

Paita, Peru, not common,—Lesson.

Tiie true characters and the position of this species are very doubtful.

It may belong to the SajartincB, near Nemactls Draytonii, or it may
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be allied to Asteractis, the figure and description not being accurate

enough to determine. The name, Anactis, was given under tlie im-

pression that it has no tentacles, and in fact it is not certain whether

the lines in the central part of the figure are intended to represent

tentacles or lines on the disk.

Sub-order, ZOANTHACEA Verrill.

Proceedings Essex Inst., vol. iv, p. 147, 1865; ditto, vol. v, p. 316, 1868.

Polyps mostly compound, increasing by budding, permanently at-

tached by the base, which is generally small, and by stolon-like or

membranous expansions from which the buds arise, in compound spe-

cies. Walls but slightly muscular, the summit capable of involution

with the tentacles.

In all the species of this suborder, which have been dissected, pe-

culiar flattened organs, having a curved or crescent-shaped form and

a transversely striated surface, are found attached to the principal ra-

diating lamellfTe, near the base of the stomach. These were first de-

scribed and figured by Lesueur, who called them " arcuated organs "

and supposed them to have the functions of a liver. Dana described

them more fully and supposed that they might be branchial organs.

The latter view seems most probable, when we consider the character

of the outer integument in these animals, which is always thick and
firm and often indurated by adhering grains of sand, thus preventing

it from acting as an effectual organ of respiration, as it does in most

Actinidce. Nor is this want supplied by large tentacles, or by branch-

ing tentaculiform organs seen in many Actmians. Therefore there

appears to be a necessity for some special branchial organs, but care-

ful exalninations of living or fresh specimens can alone determine

positively whether the " arcuated organs " are of this nature.

This group appears to include three families: Zoanthidce, in which
the buds arise from basal stolons or membranes ; Bergidce, in which

the stolons arise from the sides above the base ; and Orinidm^ which
remain simple and have tubular openings upon the disk, through

which thread-like organs (acontia ?) are said to be emitted. Perhaps

the simple forms referred to Isaura or Sughea may be admitted as a

fourth family when more fully studied, but at present no sufficient

characters can be given, since all ZoanthidcB must, at first, be simple.

The genus Sphenopus, referred to this group by Gray, is a free form

and appears to be more closely allied to Edwardsia.
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Fiunily, Zoanthid.*: Dana.

Zoanthina (family) Elir., Cor.ill., dcs rotlien Meercs, p. 45. 1834.

Zoanthiruv (subfamily) Kdw. and 11., Corall., i, p. -JDS, 1857; (j)ars) Duch. and Mich.,

op. cit, p. 49. 1860.

Zoanthidoi (family) Dana, Zooph., p. 417, 184G; Gosse, Actin. Brit., p. 29r), 1860;

Verrill, Mem. Boston Soc. Nat. Hist, i, p. S4; Proc. Essex Inst., v, p. :51G, 1868.

Polyps attached by tlie base, usually coiiiixMind, the buds arising

either from basal stolons or broad expansions. Inteuunient either

smooth and naked, or thickened with imbedded and firmly adherent

grains of sand.

In the number and arrangement of the internal lamella and tenta-

cles, this family, and perhaps, also, the entire suborder, departs from the

ordinary ride among Actinaria and Madreporaria. The tentatdes sel-

dom appear to present regular cycles in multiples of six. They are

ordinarily arranged in two alrernating circles, each having the same

number, Avhich is often an odd number, the entire number lieing, there-

fore, an even number, and the new tentacles appear to be introduced

in pairs at one side and symmetrically to a median plane passing

through the odd tentacles and the longer axis of the mouth and

stomach.

Mammillifera Lesueur.

Journal Phil. Academy, vol. i, p. 178. 1817; Ehr., op. cit., p. 36; Duch. and Mich.,

Corall., des Antilles p. 51, 1860.

Palythoa (pars) Dana, Zodph., p. 422, 1846; Edw. and Ilaime, Corall., i, p. 301, 1857.

Compound, increasing by buds that arise from broad, membranous,

basal expansions, which at times may become in some parts narrow and

more or less linear, covering broad surfaces of stones, etc. Polyps

rather low, subcylindrical, or subcampanulate with a narrow base, in

contraction forming rounded verruca), or low mammiform promi-

nences. Tissues throughout fleshy and smooth, covered with mucus,

but not agglutinating sand.

By the smooth soft tissue of the polyps and basal membranes, this

genus is more nearly allied to typical Zoanthus, than to Pdlythoa

{Corticifera), which has its integuments thickened by a layer of sand.

From Zoanthus it dift'ers mainly in having smaller, shortei", or more

sessile polyps, and in the tendency to form continuous basal membranes,

instead of linear stolons, but the latter character is not invariable even

in the same species. The tentacles are usually shorter and less numer-

ous.

TR.A.NS. Connecticut Acad., Vol. I. 63 March, 1869.
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Mammillifera Danse Verriii.

Zoantha DanailieQonte, Pri>c. Philad. Acad. Nat. Science, v, p. 320, 1851.

Zoanthus {Mammillifera) Dance Verrill, Proc. Boston Soc. Nat. Hist., x, p. 329, 1866.

The original description is as follows :
" pallide pnrpurascens, ten-

taculis brevissimis, crassitie non longioribus, disco viridi, extrorsum

purpurascente, ore parvo purpureo-marginato, tentaciilis externis basi

pallidis. Diam. disci "25 unc."

"Remarkable for the shortness of the tentacula, which, when fully

extended, are scarcely longer than the diameter of their base. The

disk is radiately rugose, brilliant green, margined both internally and

externally with purple. The root is broad, the animals closely asso-

ciated, capable of extending 1'25 inches."

The specimens referred to this species form broad patches, covering

the su.rface of rocks, the basal expansion being mostly continuous, but

occasionally, in some parts, taking the form of broad irregular sto-

lons, rarely linear for a short distance. The basal membrane and sur-

faces of the polyps are smooth and soft, without any adhering sand.

The polyps in preserved specimens are closely arranged, but usually

not so crowded as to be in contact, and vary in height from '2 to '5 of

an inch ; diameter of mature polyps is usually about '2 of an inch. Col-

umn sub-cylindrical, with a rounded top when contracted, or low and

mammiliform. Tentacles, in specimens dissected, 46 to 54 in number,

in two regular rows, very short, thick, and obtuse, in the largest speci-

mens in two alternating rows of 27 each. Inside of the bases of the

inner tentacles, but alternating with them, are 27, small, oblong, tuber-

cles, which are, therefore, opposite the outer tentacles. Disk strongly

radiated.

In the interior the lamellaj are arranged bilaterally, 21 broad ones

bearing the peculiar " arcuated organs " (branchiae ?) below the stom

ach ; in the spaces between each pair of these there is usually one nar

row lamella, but in two adjacent spaces on one side there are three

intervening lamellse, and in two other spaces, placed symmetrically in

respect to the median plane, there are two small lamella?. This

arrangemant is, therefore, nearly the same as in 31. auricula, as fig-

ured by Lesueur.* It would appear, therefore, that the lamellae and

tentacles increase by pairs, introduced one on each side of the median

plane passing through the longer axis of the mouth and stomach, as

observed in Arachnactis by Mr. A. Agassiz.f

* Journal Philadelphia Academy, i, PI. viii, fig. 3.

\ Journal Boston Soc. Natural History, vol. vii, p. 525, 1863.
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The briinchiform orij^ans are dark greenisli, broad, sliort, strongly

arched.

Panama,—LcConte; Pearl Islands,—F. II. Bradley.

Mammillifera nitida Vcniii.

Polyps close together on a broad basal membrane, rather tall, sub-

cylindrical, with a smooth soft surface; height, of pro^erved specimens,

•30 to -40; diameter -12 to '15 of an inch. Tentacles, in the specimen

dissected, 54, rather long, slender, pointed. Color, in alcohol, dark

greenish.

Acajutla, San Salvador,—F. II. Bradley.

The slenderness and length of the tentacles will distinguish this

species from the {)receding.

Mammillifera conferta Ven-iii, sp. nov.

Polyps so closely crowded u])on the basal membrane that they are

usually in contact and pressed into polygonal forms. Column in con-

traction, low, I'oiuided, mammilliform, about as broad as higli. Sur-

face smooth, showing the internal lamella^ through the walls. Tenta-

cles, in the specimens dissected, aI)0Ut 54, very short, like small, rounded

papilhe, arranged in two regular series. Color, in alcohol, nearly

white. Height, in contraction, "OS to '12
; diameter "10 to '12 of an

inch.

San Salvador,—Capt. J. M. Dow ; Acapulco,—A. Agassiz.

This species covers the surface of shells, etc., with its crowded

polyps, which are usually so close together as to entirely conceal the

basal membrane.

EpizOanthllS Gray (sens. mod.). (Gemmaria, 1st Ed.).

Gemmaria Duch. and M., Corall. des Antilles, p. 55, 1860 {non McCrady).

Palythoa (pars) Edw. and H., Corall., i, p. 30], 1857.

Epizoauthus and Gemmaria Gr ly, Proc. Zool. Soc. London, ISCT, p. 237.

Polyps arising from a broad, thin, basal membrane, sometimes cov-

ering dead shells occupied by hermit-crabs. Column more or less ele-

vated ; surface indurated by a layer of firmly adhei-ent grains of sand.

Epizoanthus elongatUS Verrill. (Gemmaria' elongata. 1st Ed.).

Basal membrane thin, encrusting rocks. Polyps very une(|ual in

size and height, mostly elongated, not crowded, separated usually by

distances less than the diameter of base. Column tall, sub-cylindrical,

often constricted somewhat at base, transversely wrinkled, the surface

covered throughout by a nearly uniform layer of small grains of sand.

Tentacles, in specimens dissected, numerous, about 46, in two rows,
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elongated, small, slender, acute, each one having a small tubercle out-

side of its base.

Color, in ah-ohol, dark yellowish brown beneath the sandy layer,

which is composed of differently colored grains. In a specimen dis-

sected there were 42 internal lamellae, of which 15 bore convoluted

cords on the lower half.

Height of the larger polyps "30 to "40
; diameter -10 to '1 2 of an inch.

Zorritos, Peru ; and Pearl Islands,—F. H. Bradley.

Epizoanthus humilis Verrill, sp. nov. (Gemmaria hujiilis, 1st Ed.).

Basal membrane continuous, thin, but firm. Polyps very unequal

in size, closely arranged, usually in contact at base, low, in contraction

forming rounded verrucre, which are often broader than high. Sur-

face covered with a thin layer of fine sand, at the top of the contracted

polyps showing about 1 2, distinct, radiating sulcations. Color light

yellowish brown, when preserved in alcohol. Height of largest polyps,

contracted in alcohol, -06 to -08 ; diameter -08 to -10 of an inch.

Panama,—F. H. Bradley.

Epizoanthns crassus Ven-ill. sp. nov. (Gemmaria crassa, 1st Ed.).

Polyps large, elongated, subcylindrical ; surface, in contraction,

strongly wrinkled transversely, and covered with a thick layer of fine

sand ; summit with about 20 strong sulcations, which radiate from the

centre of the involved summit. Integument thick and firm. Tenta-

cles about 66, acute, moderately long, with a small papilliform tuber-

cle, or secondary tentacle, in front of the base, and a larger, tentaculi-

foim tubercle outside the base of each, the latter bearing sand on its

outer surface.

Height of contracted polyps 1'25; diameter '25 of an inch.

Acajutla, San Salvador,—F. H. Bradley.

The specimen dissected had a very large cavity below the stomach,

w^ith 66, narrow, radiating lamellae, which suddenly become broad near

the base, meeting at the centre and nearly filling the cavity. The

ovaries were attached to the broad portion, and the parts filled with

enlarged eggs rose upward into the cavity, the eggs being arranged

in single series.

The marginal processes outside each of the tentacles were larger

than the true tentacles, broad, laterally compressed, rounded at tips,

the outer edge covered with sand ; below their bases the sand grains

were aggregated in masses, as if attached to small papillae. The pa-

pillae in front of the bases of the tentacles were nearly half as long as

the tentacles and similar in form.
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Sub-order, ANTIPATIIACEA.

Antipathina (f;imilv) Ehr., op. cit., p. 154, 1834.

Antipothocea (tribe) Dana, Zooph., p. 574, 1846.

Antipatharia (suborder) Edw. and 11., Corall., i, p. 311, 1857.

Antipathacea (suborder) Verrill, Proc. E.ssox Inst., iv, p. 147, 1865.

Polyps short, arising by budding from a common basal membrane,

which secretes an internal horn-like axis, or support, from its internal

surface, similar to the axis of Gorgonido}. Tentacles few and simple,

6 to 24 in number.

This suborder appears to include but tw^o families : Antipathidce

in which the polyps have 6 tentacles ; and Gerardida', in which they

have 24. The living polyps have been observed, however, in but few

species, and when better known it may become necessary to establish

other families.

Family, Ai^tipathid^ Dana, Zooph., p. 574.

Polyps with 6 tentacles. Axis simple or variously branched ; usu-

ally black, Avith the surface more or less spiuulose, sometimes smooth,

not sulcated.

Antipathes PaUas (restricted).

Elenehus Zoophytorura, p. 205, 1766
;
Edw. and H , Corall., i, p. 314, 1857.

Axis much branched and subdivided ; the branchlets not coalescent.

Surface of the branchlets spinulose.

This genus, which is here adopted as restricted by Edwards and

Haime, is not yet satisfactorily circumscribed, since generic characters

derived only from the mode of growth and branching are always

unsatisfactory in classifying compound Zoophytes. It is probable

that when more of the species shall have been examined in the living

state, or when the microscopic structure of the preserved specimens

shall have been more fully investigated, it will become iiecessary to

remodel the genera of this family.

Antipathes Panamensis Verriii, sp. nov.

Corallum arborescently and densely branched and finely subdivided
;

the small branches mostly bipinnate and tripinnate. The trunk is

quite stout and subdivides in an irregularly arborescent manner into

many secondary branches, which divide in the same way. The result-

ing small branches arise in large numbers along the sides of the larger

branches, at distances of '08 to -20 of an inch, many of them remain-

ing small, simple or sparingly divided branchlets, but mostly subdi-

viding in a pinnate, bipinnate, or even tripinnate mamier. The final
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branclilets are "08 or "10 of an inc-li apart, small, slender, rather short,

rarely more than 'lb long without branches, scarcely "02 in diameter.

Their surface is densely covered with small, sharp spinules, which are

directed obliquely outward and toward the tips of the branchlets.

Color of the trunk and main branches dull brownish black; branch-

lets very dark brown.

Height 13 inches; breadth 10; diameter of trunk -50; of main

branches "15 to "25 of an inch.

Pearl Islands, brought from 6 to 8 fathoms by psarl divers,—F. H.

Bradley.

Order MADREPORARIA VerriU, from Edw. and Haime (restricted).

il/arfre^Jora (genus) (jsars) Linnasus; Pallas; Ellis; Esper, etc.

Folypiers larmlliferes (pars) liamarck, 1816; Limouroux, 1821.

Zozithaires pierreux Blainville, 1830.

Actinaria (suborder) (pars) Dana, Zoophytes, 1846; Gosse, Actin. Brit., 1860.

M Ldi-p.porari I. [pars) (suborder of Zoantharia) Edw. and Haime, Corall., vol. ii, p. 4,

1857, (includes J/tWeporjfte and other Hydroids) ; Vernll, Mem. B'vston Soc. Nat.

Hist., vol. i, p. 14, 1864, (excludes Ilydroid Tabulata).

Actinaria (order) {pars) Agassiz, Contributions to Nat. Hist. U. S., vol. i, p. 151,

1857; vol. iii, p. 60, 1860, (includes both Actinaria and Madreporaria, excluding

Tabulata and Eugosa).

Madreporaria {order) "Vernll, Proceedings Essex Inst, vol. iv, p. 145, Feb., 1865;

and vol. v, p. 18, May, 1866; A. and Mrs. E. C. Agassiz, Sea-side Studies, after

May, 1865.

Polyps simple, or compound by budding and self-division, the basal

region imperfectly developed and serving only for attachment ; never

locomotive. Tentacles and spheromeres usually in multiples of six,

the tentacles simple, tubular, generally covered with stinging oi*gans

(lasso-cells), which are grouped in clusters on the surface. The lower

part of the outer wall and usually the radiating walls of the internal

chambers, or the connective tissue in these chambers, secrete carbonate

of lime and thus form stony corals, consisting essentially of a more or

less circular cell, with radiating internal septa, which correspond in

number and position with the tentacles.

Suborder, MADREPORACEA Dana (restricted).

Madreporacea (tribe) (jyars) Dana, Zoophytes, p. 428, 1846.

Madreporaria perforata Edw. and Haime, Corall., iii, p. 89, 1857.

Midreporaria (suborder) Verrill, Mem. Bost. Soc, i, p. 14, 1864.

Madreporacea {suborder) Proc. Essex Inst, iv, p. 147, 1865; ditto, v, p. 19, 1866.

Tentacles mostly long, in limited numbers, often but 12, marginal,

the disk small, the tentacles therefore concentrated near the mouth,
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upper part of the polyps elonfjatod, cylindrical, much exscrt ahove tlic

cells when expanded, but capable of contracting into them
;
growth

chieilv vertical. Coral porous, chiefly mural and septal ; sometimes

simple, but generally comi)Ound by budding, rarely by fissiparity.

Family, Madkepokid.e Dana.

Zoophytes, U. S. Exploring Expedition, p. 431, 184G.

Madreporidce {pars) and Foritidce {pars) Edw. and II., CoralL, iii, p. 89 and 207,

18G0.

Corals always compound, increasing by budding, consisting of small,

elongated, tubular corallites, which have very deep, open cells, and

are united by an abundant, porous coenenchyma. The corallites are

usually of two sorts in each sjiecies : in 3Iontipora difiering on the

opposite sides of folicaceous species ; in JSIadrepora the terminal one

on each branch dilFering from the lateral. Within the cells are six or

twelve radiating septa, often rudimentary, but usually continuous.

Polyps small, tubular, exsert, with tw^elve tentacles.

This family, as limited by Prof. Dana, appears to be a very natural

one, and includes but two genera : Madrcpora and Montipora. These

have been widely separated by Edwards and Haime, who refer the

former as a subfamily, Madreporince^ to their large family Madrepori-

d<-e, which includes also Eiipsammidm and Turhinaridce, both of which

ought to rank as families. Montipora they unite with Psammocora
into a subfamily, Jlotitiporince, which is referred to Poritidw.

But the Poritidm are destitute of the abundant coenenchyma and

deep cells, characteristic of Madrepora and Montipora. The resem-

blance between certain species of these two genera, both in appear-

ance and structure, is very close, the chief difference being that in

Madrepora there is usually a terminal, or leading polyp at the end of

eacli branch, which is not the case in Montipora. In each genus there

are branching, foliaceous, encrusting, and massive species. The resem-

blance in the living polyps, as observed by Dana, is equally close.

The great genus, Madrepora., so abundant in species and individu-

als in the West Indies and on the Atlantic coast of Central America,

and especially in the central Pacific, East Indies, Indian Ocean, and

Red Sea, appears to be entirely wanting on the west coast of Amei*-

ica, and the genus Montipora., which is abundant in the Indo-Pacific

region, but entirely wanting in the Atlantic, is represented only by
one species.
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Montipora Blainville (emended).

Mont/para nud Pontes (jMrs) Blainv., Diet, des sci. naturelle, t. Lx, 1830; Manuel

d'actinol., p. 388, 1834.

Montipora Quoy and G-aimard, Voy. Astrolabe, Zo5ph., p. 247, 1833.

Manopora Dana, Zooph., p. 489, 1846.

Alveopora Edw. and Hahna, Polyp, foss. des terr. pal., p. 146, 1851, {non Blainville).

Montipora Edw. and H., Corall., iii, p. 2G7, 1860.

Corallum various in form, glomerate-massive, encrusting, foliaceous,

lobate, or branching. Corallites small, scattered over the surface,

either immersed, or with irregular, someAvhat raised, lacerate, or spin-

ulose borders. Coenenchyma abundant, porous or spongy, usually

echinulate at the surface, and often rising into papilliform processes,

ridges, or crests between the cells ; usually very different on the two

surfaces. Cells small, widely separated, deep, without cohimella or

pali. Septa little developed, either six or twelve, often trabicular, the

secondary, when present, smaller than the primary ones. Polyps with

twelve short tentacles.

Montipora fragosa Veniii, sp. nov.

Corallum sub-ramose or lobate, forming irregular conglomerate

masses, which become elevated, and at the summit divide into small

unequal, somewhat acute, very papillose branches, or into large, ex-

panded, flat-topped lobes, which are scarcely papillose above. The

papilhc on the branches and outer sides of the lobes are very slender

and elongated, unequal, roughly spinulose, and directed obliquely up-

ward. The cells are distinctly scattered among the papillffi, small

(about '02 inch), very inconspicuous, with six distinct septa. Towai'd

the summits of the lobes the papillae are appressed to the surface and

become indistinct. On the broad summits of the nearly flat lobes

there are no papillae and the surface is nearly even, having a very

open, porous, or spongy structure, with few indistinct, immersed cells.

On the smaller lobes and depressed parts of the larger ones the surface

rises into small rounded lobules, or large rounded varruca?, with an

openly spinulose, lacerate surface. Color of the unbleached coral

brownish yellow, in some parts i^inkish. Height 3*4 inches; breadth

at top 4 ; diameter of branches '25 to '75; of larger lobes 1-75
; length

of free branches "50 to •80; length of longest papillae '10; diameter

•01 to "02 of an inch.

" California,"—Maj. Wm. Rich. Probably from the Gulf of Cali-

fornia.
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This curious coral is knowu only by one specimen, which is, perhaps,

in some respects abnormal It is possible that the broad flat tops of

the lobes are produced by the shallowness of the water in which it

grew, or by some other distui-bing cause. Therefore the structure

upon the branching part, which does not rise so high, is probably more

characteristic. It was collected by Maj. Rich and received with

Allopora Californica V. and several Gorgonidcv. The latter are

from La Paz, Gulf of California, which is very likely the locality of

this species.

Family, Pokitid.e Dana.

Dana, Zoophytes, p. 549, 1 846.

PoritidfR (pars) {Foritinai) Edw. and Haime, Corall., Ill, p. 173, 1860.

Polyps elongated, crowded, secreting from their lower j^arts con-

tinuous and very porous corals, with shallow cells, from which in

expansion the j^olyps are much exsert, with slender, flexible bodies

and 12 to 24 tentacles, rarely more. Corallum massive, glomerate,

encrusting, lobate, or branched, consisting of crowded corallites,

united completely together by their very porous and often indistinct

walls. Cells superficial or shallow, with jiorous septa, often repre-

sented only by series of small spinules or trabicute ; transverse septa

very rudimentary. Budding generally sub-marginal or interstitial.

Porites Lamarck (restricted).

Porites {pars) Lamarck, Hist, des anim. sans vert., t. II, p. 267, 1816; 2nd edit., ii,

p. 432.

Madrepora (subgenus Porites) (pars) Ehrenberg, Corall. roth. Meeres, p. 115, 1834.

Porites Dana, Zoophytes, p. 550, 1846 ; Edw. and Haime, Corall., Ill, p. 173, 1860.

Porites and Neoporites Duch. and Mich., Supl. Corall. des Antilles, 1864-G.

Corallum glomerate, lobed or dichotomously branched, very porous,

with a rudimentary basal epitheca. Cells shallow, crowded, usually

distinctly polygonal ; walls thin and imperfect, or very porous ; septa

generally 12, sometimes 12 to 20, rarely 24, slightly developed, trabic-

ular, or very porous, the edge consisting of small granules or papillae.

A circle of 5, 6 or more small papillae, or paliform teeth, often

scarcely distinct from the septal papillae, surround a small, central

papilliform columella, which is sometimes wanting or scarcely distinct.

Polyps small, exsert, with twelve tentacles.

Neoporites, a subdivision of this genus proposed by Duchassaing

and Michelotti does not seem to be well founded. The characters

assigned appear to be of little importance and are not always con-

stant in the same species, while intermediate species frequently occur.

Trans. Connecticut Acad., Vol. I. 64 Apbil, 1870.
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It was based on the massive mode of growth and rudimentary pali,

but in the following massive species the pali are well developed.

Porites Californica Verriii, sp. uov.

Corallum encrusting, glomerate, irregularly lobed, or sub-ramose

;

the lobes or branches coarse, short, rounded at top, often compressed,

or confluent into wide irregular lobes, usually "SO to "75 of an inch

thick. Cells rather large, mostly separated by very porous walls of

moderate thickness, distinctly excavate, but not deep. Septa thin,

rough, sparingly spinosely granulated on the sides. Columella I'udi-

mentary, spongy, often wanting, surrounded by a circle of live or six,

small, prominent pali.

Height 3 to 5 inches ; diameter 6 to 8 or more ; length of lobes or

branches "5 to 1*5
; thickness '50 to '75

; diameter of polyp-cells '04

of an inch.

Gulf of California near La Paz, living in 4 or 5 fathoms, from divers,

and worn specimens common on the beach,—Capt. J. Pedersen.

Porites porosa VerriU, sp. nov.

Corallum encrusting, irregularly lobed and branched, much as in the

preceding ; lobes often rounded at top. Polyp-cells rather small and

shallow, crowded, separated by thin, fragile, very porous, roughly spin-

ulose and lacerate walls. Septa little developed, thin, narrow, the

edo"e roughly spinulose or lacerate, the sides with small spinule-like

granulations. Pali five to seven, slender, prominent, roughly spin-

ulose at top. Columella small, porous, little developed, often wanting.

Occasionally a larger cell with 24 septa and 12 pali occurs. Color

of the unbleached coral dark yellowish brown.

Heio-ht 3 to 4 inches ; diameter about the same ; thickness of the

lobes '5 to 1 inch ; diameter of cells -03 to -04 of an inch.

Gvilf of California, near La Paz, with the last,—Capt. J. Pedersen.

Resembles the preceding, but is easily distinguished by the unusu-

ally porous texture, very thin walls and septa, and crowded cells.

Porites excavata Verriu, sp. nov.

Corallum encrusting, becoming thick, glomerate, massive, and form-

ing irregular hemispheres. Texture rather light and finely porous,

but firm. Polyp-cells rather large, polygonal or i-ounded, well defined,

deep and excavate, separated by rather firm, regular, moderately

thick, elevated walls, which are thickly covered with coarse, rough

granules. Septa very distinct, narrow at summit, wide below, extend-
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ing to the columella, varying in number from 10 to 24, commonly 15

to 18, the edge lacerate, the sides roughly granulous. Pali 5 to 12,

small but prominent, roughly spinulose or granulous. CohniK'Ha

little developed, trabicular, frequently wanting. Color of unbleached

coral dull brownish yellow.

Diameter 8 inches ; height 4 ; diameter of cells "05 to 'OG of an inch.

Pearl Islands, 4 to 6 fathoms, by divers, two specimens,—F. H.

Bradley.

The large, deep, regular cells readily distinguish this species from

the others here described. There is no very closely allied Atlantic

species. The increased number of septa is a very remarkable

character.

Pontes Panamensis Verriii.

Proceedings Boston Soc. Nat. Hist., vol. x, p. 329, 1866

Corallum encrusting, usually forming broad, rather thin, somewhat

convex, irregular, iineven masses ; sometimes completely surrounding

small pebbles and thus becoming sub-globular. Polyp-cells small,

crowded, a little excavate, rather shallow, but very distinct, separated

by rather thin, roughly granulous, porous, but firm, walls. Septa

mostly 12, well developed, narrowed and somewhat thickened out-

wardly, the sides very thickly covered with coarse, rough, lacerate

granules, the edge also rough and lacerate. Pali small and rather

stout, roughly lacerately granulous. Columella small, inconspicuous,

often wanting. Color of unbleached coral dark ash-brown.

Polyps when expanded exsert, with twelve equal, cylindrical, light

brown tentacles, not swollen at the tips, which are white,—F. H. B.

Diameter of the larger masses 4 to 6 inches; thickness "5 to V5
;

diameter of polyp-cells about '03 of an inch.

Panama and Pearl Islands, in rocky pools and in patches over the

bottom just below low-water mark,—F. H. Bradley.

Easily distinguished by the small cells and very rough walls and

septa.

Porites nodulosa Verrill, sp. nov.

Corallum much subdivided into small, short, crowded, and fre-

quently coalescent branches, which are rounded and usually not

much longer than thick, and form low, crowded clumps. Cells

moderately large, shallow, but clearly defined, separated by thin,

roughly lacerate and porous walls. Septa usually twelve, roughly

lacerate and spinulose, the sides covered with sharp, rough granules.
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Pali 5 or 6, short nnd stout, roughly spinulose. Columella little devel-

oped, spongy or trabicular. Diameter of the larger clumps 3 to 4

inches ; height about 2 ; diameter of branches mostly '25 to -35

;

diameter of polyp-cells about -04 or -05 of an inch.

La Paz, not uncommon on the beach, but mostly badly worn,—

Capt. J. Pedersen,

Family, Eupsammid^ Edw. and Haime.

CaryophyUidoR {pars) Dana, Zoophytes, p. 364, 1846.

Bupsammidce (family) Edw. and Hairae, Annals des Sci. Nat., ser. 3, x, p. 65, 1 848.

EupsammincB (subfamily) Edw. and Haime, CoralL, iii, p. 90, 1860.

Eupsamimidce. (family) Vernll, Proc. Essex Inst, v, p. 28, 1866.

Corallum simple or compound, massive or variously branched.

Compound species increase by lateral, basal, and sometimes inter-

stitial budding ; but the genera Lobopsamniia and Meteropsammia

by fissiparity. Most genera are without distinct coenenchyma ; but

in the genera, Astropsammia and Pachypsatn^nia* the coenenchyma

is well developed and spongy. Corallites generally elongated, cylin-

drical, or somewhat turbinate, and usually with deep cells. Walls

porous, especially near the summit, generally covered by vertical rows

of granular nodules, so united as to leave irregular openings and pores

betAveen them, often producing a vermiculate structure ; sometimes

forming distinct costa3 ; sometimes nearly even and solid toward the

base.

Septa well developed, lamellar, generally forming four or five cycles,

those of the first largest, usually with entire edges ; those of the last

cycle are often more developed than those of the preceding cycle and

curved toward and united to them, or united together in pairs in

front of them. In some genera those of the penultimate cycle are also

curved toward the preceding, and sometimes even those of the ter-

tiary cycle are curved toward those of the secondary. Owing to

these peculiarities of arrangement, the septa never radiate in a

regular manner from the center, as in most other families, but usually

have an elegant star-like and symmetrical arrangement. Internal

transverse plates or dissepiments between the septa are either want-

ing or distant and imperfect, rarely well developed ; in Astropsammia

all are often at one level in the different interseptal spaces, thus com-

pletely shutting off the space below. Columella always present,

usually well developed and spongy, or having a cancellate structure.

* Pachypsammia valida Verrill, from Hong Kong. Procedings Essex Institute, vol.

V, p. 30, 1866. By error printed ^^ Pachysammia."
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Polyps eloiiEcated, when expanded exsert, rising above the coral,

but capable of retracting into the colls. Tentacles as numerous as the

septa, elongated. Colors of living polyps generally bright, often

red or orange.

Dendrophyllia Biaiuviiie.

Caryophyllia (pars) Lamarck, Syst. anim. sans vert, p. 370, 1801 ; Hist. anim. sans

vert, ii, p. 228, 1816; 2d edit, ii, p. 344.

Lithodendron (pars) Schweigger, Handb. der naturg.

Be/idrophyUia BlaiaviWe, Diet des scl. nat., Ix, p. 320, 18.30; Man. d'aetiuologie,

1834; Dana, Zoophytes, p. 386
;
Edw. and Ilainie, Coralliaires, iii, p. 112.

Oculina {pars) Ehrenberg. Coral, des rothen Lleeres, p. 78, 1834.

Corallum compound, low and corymbose or ca^spitose, or liigli and

arborescently branched ; budding lateral or sub-basal. Corallites

rather large, cylindrical, more or less elongated. Walls subcostate

near the ceUs, covered with rough vermiculate grains in rows, with

irregi;lar spaces between, which become more irregular and often

curved or variously bent below.

Polyp-cells subcircular, deep ; septa scarcely projecting above the

margin, rather thin, forming four complete cycles. Columella usually

pretty well developed, often convex.

Dendrophyllia surcularis VerriiL

Proceedings Boston Soc. Nat Hist, xii, p. 393, 1869.

Corallum low, rounded above, consisting of a large number of diver-

gent, elongated, cylindrical corallites, varying greatly in size and

length, and all united together into a thick base, which, on the sides, is

seen to be made up of numerous, short and thick, closely branched

trunks, partially united together laterally; the buds arise from all

parts of the sides, and from the common basal tissue between the

coi'allites of the upper surface ; many of the longer corallites also

bud on the sides and near the summit. The largest corallites are

•6 to "8 of an inch in diameter, and project 1 to 1 "4 above the base.

Walls thin, very jDorous, covered externally with fine, subequal, sca-

brous costse. Polyp-cells subcircular, very deep and open, olten

nearly as deep as broad, the septa not projecting above the margin.

Septa in four complete cycles, often witli narrow rudimentary se])ta

of the fifth cycle. Primary and secondary septa nearly equal, narrow,

thin, the lower part perpendicular, the upper part narrowed rapidly

to the edge of the cell ; those of the tliird cycle similar but smaller

;

those of the fourth much narrower, except far witliin the cell, where

they join the columella; those of the fifth very narrow and thin.
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None of the septa unite together withm, so far as can be seen from

the surface, but those of the fourth and fifth cycles are slightly bent.

Columella well developed, with a regular convex surface, composed of

a fine, spongy tissue. Color of the unbleached coral nearly black.

Height 3 inches; breadth 5*25.

Pearl Islands, Bay of Panama, brouglit from six to eight fathoms

by divers,—F. H. Bradley.

Dendrophyllia tenuilamellosa Verrill.

Coenopsammia tenuilamellosa Edw. and Haime, Annals des Sci. Nat, vol. x, p. 110,

PI. I, fig. 11, 1848
;
CoralUaires, vol. ill, p. 128, 18G0.

Corallum forming low, rounded, convex clumps, consisting of an

aggregation of unequal cylindrical corallites, which are all united

together at base in a solid mass, and sometimes partially united

laterally. Polyp-cells deep, circular or nearly so, with thin margin.

Septa thin, in four cycles, with rudiments of the fifth in some of the

larger corallites
;

primaries a little broader than secondaries, but

similar in form, narrowed toward the summit, nearly or quite reacliing

the columella below, the edge nearly entire, the sides smoothish, with

lines of small granules. Septa of the third cycle very narrow ; those

of the fourth very thin and narrow, the edge divided into slender

spinules, they curve toward and join those of the third about midway

between the wall and columella ; those of the fifth cycle, when pres-

ent, are very small and rudimentary. Columella well developed, a

little prominent, occupying about a third of the breadth of the cell,

composed of convoluted and cortorted porous plates. Transverse

plates between the septa few and distant. Walls thin, porous, with

somewhat regular, unequal, rounded costal, which ai'e roughly granu-

jous and separated by deep irregularly pitted grooves. Tissue of the

basal mass very openly porous and irregularly ribbed and pitted.

Color of the unl)leached coral dark brown, or. blackish.

Height of larger specimens 2 to 2*5 inches ; diameter 2 to 5 ; height

of larger corallites '25 to "50
; diameter '35 to "40 ; depth '25 to '30.

Panama and Pearl Islands, at and just below low-water mark and

in tide-pools,—F. H. Bradley ; La Paz,—J. Pedersen ; Acapulco,—A.

Agassiz.

This is very closely allied to D. sicrcularis, but is a much smaller

species. The polyp-cells appear to be never more than half as large.

The septa, though about as numeroiis, are not so well developed.
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Astropsammia VemiL

Proceedings Boston Society of Nat. History, xii, p. 392, 1869.

Corallum massive, consisting of Astraea-like corallites, united quite

to their suiuniits by an aljundant, very ))orous ca3nenchynia. Walls

scarcely distinct from the c(enencliyma, very porous. Septa in four

cycles, with some meml)ers of a fifth, those of the fourth uniting to

those of the tliird. Columella usually well developed, composed of

loose, convoluted and twisted lamelUe and trabiculse. Cells at times

shallow, the interseptal spaces cut off below 1)y thin transverse septa,

which often coincide in all the chambers. Budding chiefly marginal

and interstitial.

This genus is very remarkable for its abundant ccenenchyma, which

is almost exceptional in the family, ExipsammidcB.

Astropsammia Pedersenii Verriii, loc. cit.

Corallum massive, convex above, covered, with, large, unequal, round

cells, which scarcely rise above the surface, unequally separated by an

abundant, very openly and coarsely porous ccenenchyma, which some-

times equals in thickness the diameter of the cells. Walls indistinct

;

septa not projecting, rather thin, in the large cells four fully developed

cycles, with the rudimentary ones of the fifth in about half the sys-

tems. The primary and secondary sej^ta are nearly equal, and with

those of the third join the columella ; those of the fotu'th cycle unite

to those of the third about half way to the columella. Columella

large in the adult corallites, composed mostly of coarsely convoluted

lamellse and sj)inose projections from the edges of the septa. Trans-

verse septa thin and distant, often closing up the chambers near the

surface.

A young specimen about one inch in diameter has sixteen cells, the

largest of which are "3 in diameter and very deep, with a rudimentary

columella. One cell appears to have divided by fissipaiity.

Diameter of largest specimen 3 '5 inches; height 2; diameter of

largest cells '40 to "50 ; of smallest "15 to "25
; distance between cells

•15 to -30.

La Paz, Gulf of California,— Capt. J. Pedersen.

This species was named in honor of Capt. James Pedersen, whose

extensive collections, made in the Gulf of California, have contributed

so much to our knowledge of the marine animals of that region, and

who has discovered many wa^f and very remarkable species.
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Rhizopsammia Verrill, gen. nov.

Corallum compound, low, encrusting, extending by stolon-like

expansions of the base, from which buds arise. Corallites cylindrical,

or nearly so, connected by thin creeping extensions of the base, which

have the same porous texture as the wall. Polyp-cells subcircular or

elliptical. Septa thin, crowded, a little projecting, arranged in four

or five cycles, those of the last cycle well developed, uniting to those

of the preceding cycle, which rise up in the form of prominent pali-

form lobes, beyond which the central region of the cell is deep. Col-

umella very porous, its surface papillose. Walls very jDorous, destitute

of ejjitheca, with scarcely distinct costoe, but with series of rough

granules.

This genus among Madreporacea corresponds to Astrangia among

the Oculinacea, in its mode of growth. The paliform lobes are also

peculiar.

Rhizopsammia pulchra Verriii, sp. nov.

Corallum composed of clusters of corallites irregularly grouped on

the surface of a stone. Corallites united only by the thin basal expan-

sions, mostly placed at distances about equal to their own diameters,

low, but variable in height, base as broad as summit, or broader.

Walls thin, very porous, subcostate, the ridges nearly equal, with two

or three rows of sharp rough granules, the grooves between deep, but

narrow, with small, interrupted, deep pits or pores. Polyp-cells sub-

circular or elliptical, deep at center. Septa well developed, in four

complete cycles with some of a fifth, thin, crowded. The primaries

and secondaries nearly equal, slightly projecting above the margin,

rounded at top, inner edge perpendicular, roughly denticulate, the sides

roughly granulous ; those of the third cycle thickened outwardly, and

united by spongy tissue with the adjacent ones ; septa of the fourth cycle

thin, bending toward and soon uniting to those of the third, which

beyond the point of union rise al)ruptly in the form of prominent

paliform lobes, beyond which the inner edge is nearly perpendicular

to the columella, and rudely denticulate, the sides roughly gi-anulous.

Columella, moderately developed, papillose at surface. Color of

the unbleached coral reddish.

Height of larger corallites "15 to -20; diameter *15 to "25
; depth of

cells -10 to '13 of an inch.

Pearl Islands, at extreme low-water,—F. H. Bradley.

Upon the same small stone, there were, with this species, specimens

of Ulangia Bradleyi, Astrangia dentata^ A. pulchdla^ and a new
species of Paracyathus.
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Balanophyllia Wood.

Descriptive Catalogue of the Zoopliytcs from Crag, in Ann. and Mag. Nat. Hist., xlii,

p. 11, 1844; Kdw. and Ilaime, Ann. dcs sci nat., x, p. 83 ;
Corall., iii, p. 99, 1860.

Conilluin simple, usually attached by a rather broad base. Walls

quite porous, costate, sometimes with an epitheca. Septa thin, in

four or five cycles, those of the last cycles well developed, uniting

together in pairs in front of the preceding, which are interrupted.

Columella well developed, spongy, not prominent.

Some species referred by authors to this genus have a narrow base,

others become free at maturity.

Balanophyllia elegans VerrUi.

Bulletin of the Museum of Comp. Zoology, No. 3, p. 44, Jan., 1 864.

Plate 10, figure 3.

Corallum low, subcylindrical, with a broad, expanded base, often

somewhat enlarged toward the summit. Wall nearly compact at

base, quite porous above, sometimes with an imperfect epitheca

reaching above the middle, often naked, strongly costate, the costse

thick, rounded, nearly equal, roughly spinulose granulous, separated

by irregular, narrow, interrupted grooves, with many deep pits and

pores. Polyp-cell broad elliptical or circular, rather shallow. Septa

unequally projecting, those of the two first cycles considerably ele-

vated ; four complete cycles, those of the fifth usually developed in

half the systems and sometimes in all, in some large specimens a few

very small septa belonging to the sixth are visible. Primary septa

decidedly broader than secondary, and higher, thickened outwardly,

the edge rounded, nearly reaching the columella, at the summit

porous, roughly serrulate, and confluent Avith the adjoining septa

of the fourth cycle, the sides granulous; secondaries similar, but

narrower and less projecting, the inner edge more deeply divided

into slender spinose teeth ; those of the third cycle quite narrow,

aboiit half as broad as secondaries, not reaching the point of union

of those of the later cycles, and therefore leaving an enclosed space

of some size in front, the edge deeply divided into rough teeth
;

those composed of the inner portions of the third and fourth cycles

united are broad, reaching the columella, the edge lacerately divided

into rough, prominent spinules ; they are united to the piimaries and

secondaries outwardly and curving toward each other tmite in front

of the tertiaries, about midway between the margin and columella

;

free outer portion of the sej)ta of the fourth cycle very narrow,

little prominent, interrupted by a space before the point of union

of the thin curved septa of the fifth cycle. Columella rather small,
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oblong, papillose at surface. Color of the living polyp bright orange-

red, or flame-red.

Height "20 to '40
; diameter of larger ones '30 to '42

; depth of

Clip "10 to '15 of an inch.

Puget Sound,—C. B. Kennerly; Mendocino and Crescent City,

Cal,—A. Agassiz ; Monterey,—R. E. C. Stearns ; W. H. Dall.

Mr. Stearns found this beautiful species adhering to the under side

of large stones at extreme low-water mark at Monterey, and observed

Trivia Californlca living parasitically upon it, the color of the living

Trivia agreeing very closely with the bright orange-red of the polyp.

Suborder, OCULINTACEA Verrill.

Caryophyllacece (pars) and Madreporaceiz (pars) Dana, Zoophytes.

Ocellina {pars) and Milleporina [pars) Ehrenberg, Corall. roth. Meeres.

Corallum simple or compound, encrusting or branched, of firm

texture with imperforate, solid walls and septa. Cells generally small,

tubular. Polyps when expanded rising al)Ove the cell, or long exsert,

the mouth protruding, the tentacles lU to 48, sometimes more, elon-

gated, the tips usually, if not always, swollen or capitate, their surface

covered with small wart-like clusters of urticating cells.

In this group the compound species increase by basal and lateral

budding, and there is a strong tendency to form hard, compact corals,

the coenenchyraa being, when present, very compact ; the walls

are often thickened, or the cells may be partially filled up and oblit-

erated, as in Oculinidm, some Stylasteridce, etc. The transverse

plates within the cells are usually few and distant, and may be

entirely wanting ; in some cases they are coincident in all the inter-

septal spaces, so as to form continuous transverse plates or septa,

as in Pocilliporidce. The septa of the first and second cycles, at least*

have the edge entire or nearly so, often all the septa are entire. The

exterior of the walls is generally more or less costate, sometimes

finely granulous or spinulose, but never strongly spinose.

It is obvious that in Astraeacea, as hitherto constituted, there are

included two distinct types of corals, characterized especially by the

peculiarities of the expanded polyps. In the division here established

the polyps, so far as known, are much exsert in expansion and the ten-

tacles are swollen at the tips, but in the typical Astraeacea, such as

As'rcea {Mwia), 3fceandrina, Mussa, the polyps are not exsert and

they have more numerous tentacles, which tajDer to the end ; their

corals increase by fissiparity or disk-budding, the septa are serrate or

echinate, and the interseptal spaces are much subdivided by small

oblique plates.
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Hence I have taken tlie OcuUnldce, Sfi/lasterklce, and Sti/lophoridce,

kept distinct from the Astrceidce by Edwards and ITaime, together

with certain families of their Astrceidce, which possess the same type

of poly[)s, as representatives of a distinct suborder, intermediate in

many i-espects between Astra>acea and Madreporacea, the polyps be-

ing exsert, as in the latter, the corals compact and imperforate,

as in the former. To this suborder it seems necessary to refer the

Pof'/lliporid'c, which have corals in many respects similar to those of

Styloj^/ioridce and some OcuUnidae, although transversely septate or

tabulated, as in other widely different groujjs, and have exsert polyps

nearly identical with those of Stylophora and similar genera, with

12 or 24 long tentacles, swollen at the tips.

Whether the CaryophyllidcB should be referred to this suborder or

to Astrjeaeea is somewhat uncertain, since the polyps of but few of

the genera have been examined. It is not improbable that the family,

as now constituted, includes genera belonging to both suborders,

having little in common, except the negative character of lacking

transverse septa,—an embryological feature that is evidently of but

little importance. The genus CaryophylUa^ like its allies, Para-

cyathus, etc., appears to have soft parts with the same general struc-

ture as Oculina, Astrangia, Cladocora, etc., but F'labellum appears

to agree better with some Astra3acea, like Euphyllia^ etc. Therefore

since the typical genera seem to belong here, we have placed the Caryo-

phyllidoe in this suborder, as the lowest family. There are also cer-

tain other genera, generally referred to Astnvacea, which seem to

have greater affinities with the present division, though the soft parts

are too imperfectly known to aiford positive evidence ; such are the

genera, Cyphastrcea^ Galaxea, Stylina, etc.

Prof Dana's second family of Caryopliyllaceoe, the CaryophyllidcB,

included many of the genera of this group, together with Dendro-

phyllia and other representatives of the Madreporacea, and also

Stylina and Galaxea {Anthophyllum) ; but PociUipora, l^eriatojiora^

and Stylophora [Sideropora) were referred by him to Madreporacea.

In his system the porous structure of the coral in Madreporacea was

not regarded as of so much importance as by most later Avriters.

The following are the principal families included in this suborder

:

Stylasteridce. Corallum branched, with very compact, mostly

smooth, often colored ca^nenchyma. Cells small, much filled

up below. Septa equal, 12 to 24 (sometimes only 5 or 6), often

united together by their thickened inner edges so as to partially

close up the cell. Costfe nearly obsolete.
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Oculinidm. Corallum encrusting or branched, with compact
coenenchyma, smooth, or slightly costate near the cells. Cells

of moderate size or large, more or less filled up below. Septa 12

to 48 or more, in sevei-al unequal cycles, the edge of the principal

ones entire.

Pocilliporidce. Corallum branched or lobed, with the coenenchyma

compact at surface and mostly spinulose. Cells small, divided

by transverse septa below, partially filled up. Septa 12 to 24

(rarely 36), often rudimentary, especially in young cells.

Stylophoridce. Corallum massive, encrusting, or branched, with the

coenenchyma compact near surface and mostly spinulose. Cells

small, not filled up, or but slightly so, with few irregular, trans-

verse interseptal divisions. Sej)ta 10 or 12 to 24.

? Stylmid(e. Corallum massive, astroeiform. Cells of moderate

size or small. Septa with entire edges.

Astrangidm. Corallum solitary, or crespitose, encrusting, or lobed,

with little or no coenenchyma ; buds basal, or arising from

stolons, or lateral. Cells of moderate size, not filled up below,

with few, distant, irregular, transverse divisions. Septa numerous,

in several unequal cycles, those of the first and second usually

with entire edges. Includes Astranginm and Cladocorince.

Caryophyllidm. Corallum solitary, attached or free when adult.

Cells often large, increasing upward, open from the base. Septa

numerous, in several unequal cycles, their edges entire.

On the west coast of America representative of but four of these

families are known : Stylasteridm, Pocilliporidce, Astrangidce, and

Caryophyllidie.

The Oculinidce are abundant in the Atlantic, Mediterranean, and

Indo-Pacific faunae. The Styloplioridm are most abundant in the

Indo-Pacific, but have a few representatives in the Caribbean fauna.

The Stylinidce are mostly fossils of the Cretaceous and Tertiary forma-

tions of Europe, but a few species still live in the Atlantic.

Family, Stylasteeid^ Pourtales.

Stylasteracea (subfamily of Oculinidce) Edw. and Haime, Corall., ii, p. 126, ISST.

Stylasteridce Pourtales, Bulletin Mus. Comp. Zool., No. "7, p. 125, 18fi8.

The corals included in this family most frequently form delicate,

arborescently branched corals, often flabelliform, and sometimes with

coalescent branches, in other species the coral is irregularly lobed or

encrusting. The coenenchyma is abundant and very compact, with a

smoothish or finely granulous surface, often with peculiar swellings or
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vesicles, which sometimes liave ii radiated structure and may, perhaps,

indicate the position of a second form of polyps ; in other cases (as in

Allopora) there are also minute pores or openings with a raised border

scattered between the ordinary cells, which appear to represent a sec-

ond more rudimentary form of polyps. Therefore it is probable that

in this family the polyps are dimorphous, as in Pennatulacea and some

Alcyonacea, and in many Ilydroids, but the soft parts have not yet been

described. The polyp-cells are small, generally filled up below by a

solid deposit, sometimes also partially filled up and more or less obliter-

ated by the thickening of the septa and the union of their inner edges,

thus separating the interseptal chambers from the central part of the

cell, and in some genera, like Distichipora and Errina, nearly or

quite obliterating some of the chambers. The se})ta are mostly nar-

row, equal or nearly so, in one to three cycles, in some instances only

four to six, most frequently twelve, the third cycle, when present, rudi-

mentary. Columella generally styliform, sometimes wanting.

This family, as now constituted, includes the following genera :

—

Axohella E. and H. ; Gryptohelia E. and H. ; Endohelia E. and H.

;

Cydopora Verrill ; Stylaster Gi-ay ; Allopora Ehr. ; Distichipora

Lamarck; Errina Gray.

In the works of Edwards and Haime the genus Distichipora was

placed, with other still doubtful forms, in the " incerta sedes " at the

end of the list of genera. In the final work* it is placed in an appen-

dix and doubt is expressed whether it may not belong to the Alcyona-

ria, rather than to the Madreporaria, while Errina is entirely omitted.

The writer first explained the structure of these genera and referred

them to their true position near Stylaster^ in the Bulletin of the Mu-
seum of Comparative Zoology, No. 3, jx 46, 1864. Mr. Pourtales,

who has recently discovered and described several new and very

interesting members of this group, fully confirmed this conclusion in

later numbers of the Bulletin.f He has also suggested that the group

should form a distinct family,—an opinion in which we fully concur.

Many of the species of this family seem to be confined to great

depths, where they form a considerable poition of the coral faunsp,

and yet there are, also, shallow-water species both in the Atlantic and

Pacific. When deeper dredgings shall have been made on the west

coast of America, additional genera and species may be expected, but

at present two species of the genus Allopora are the only known
representatives of the family on the whole coast.

* Coralliaires, vol. iii, p. 450, 1860.

f No. 6, pp. 116, 117, 1867 ; No. 7, p. 136, 1868.



516 Verrill, N^otes on Radiata.

Allopora Ehrenberg.

AUopora Ehr., Corall. rothen Meeres, p. 147, 1834; {pars) Dana, Zooph., p. 697;

Edw. and Haime, CoraU., ii, p. 131.

Corallum encrusting, irregularly lohed, or branching, Coenenchyma

abundant, compact, the surface finely granulous, with more or less

numerous, scattered ampullaj or vesicles. Cells small, irregularly

arranged, scattered. Septa narrow, not exsert, usually five to ten

larger, equal, thickened ones, which generally imite by their inner

edges below, so as to enclose the intervening small chambers, within

which may usually be seen rudimentary septa of the last cycle, in the

form of small ascending points or papillie. Columella conical or

rounded, finely spinulose or hirsute.

Allopora Californica VerriU.

Proceedings Essex Institute, vol. iii, p. 37, 1866, {non Pourtales).

Plate 10, figure 8.

Corallum encrusting at base, rising into thick, irregularly lobed or

palmate branches, three inches or more high, some of which are two

inches broad and nearly half an inch thick ; some are nearly round

and rapidly tapering, of about the same thickness as the others.

Many of the branches have an annelid tube, with two apertures side

by side, in the center, and appear to be due to the encrusting habit of

the coral, which covers the tubes with a thickness of from an eighth to

a fourth of an inch, and in this way may rise into false branches.

The worm tubes themselves are quite thin, forming a delicate sep-

arable lining for the tubes formed by the coral. Some of the branches

subdivide into two or three parts near the end, which spread nearly

at right angles. Cells very small, about *02 of an inch, quite irregu-

larly scattered over the whole surface ; distance between them equal

to two or three times the diameter, or from '04 to '07 of an inch. Coen-

enchyma compact, with a minutely granulous surface, appearing

smooth to the unaided eye, but having a few minute papillae or minute

vesicular ampullae, some of which are open at top, forming small pores

scattered between the cells. In a longitudinal section the cells are

seen to be filled up below, and between them there are irregularly

scattered, minute, rounded cavities, caused by the superficial papillae

or vesicles. Septa represented commonly by six thick triangular pro-

cesses which converge toward the center of the cells, leaving only

narrow, radiating spaces between them ; in other cells the number

varies from five to eight. The septa project slightly above the com-

mon surface, and do not reach more than half way to the center of
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the cell, uniting together by their tliickcned inner edges, down within

the cell, and sei)ai-nting the very small interseptal spaces from tlie cen-

tral opening ; within each interseptal space there can generally be seen

a minute rudimentary septa in the form of an ascending, prominent

point. Cells deep in the central portion, nearly filled up below by a

round, conical, minutely hirsute, whitish columella. The cells are

stellate, with very slightly raised borders, somewhat unequal in size,

and many are distorted ; two are often seen together and more or less

confluent, as if they had been formed by fissiparity or disk budding

;

others evidently originate by interstitial budding, while some very

small rudimentary cells are intermediate between the ordinary form

and the ampullie with central openings, indicating that those are made

by rudimentary or dimorphous forms of polyps. Color light minium-

red.

Height 7 inches; breadth 5-50; diameter of cells "02 to "OS, the cen-

tral cavity about '01 of an inch.

California,—Maj. Wm. Rich, U. S. A.

Probably from the Gulf of California in deep water.

The basal portion is dead and encrusted with various species of

Bryozoa, Serpulae, etc. It was collected by Major Rich during the

Mexican war.

Allopora venusta Verrill, sp. nov.

Allopora Ca'ifornica Pourtales, Bulletin M. C. Z., p. 136, 1868, {non Verrill), no

description.

Plate 10, figure 9.

Corallum encrusting and expanded at base, rising up in stout lobes

or branches, two inches or more high, some of the branches broad

and somewhat palmate or digitate, the terminal branchlets mostly

round and about '12 to '15 of an inch thick, obtusely rounded at tips.

Some of the branches contain worm tubes similar to those in the pre-

ceding species, with two openings side by side, and apparently of the

same nature with those found in Muriceaformosa of Zorritos, (p. 435),

but other branches are quite solid. Ccenenchyma compact, havino- a

minutely granulous surface, with a few minute, scattered vesicles and
pores. Cells small, about -03 of an inch, regular, circular, with the bor-

der sharp and distinctly raised above the general surface ; some newly
formed cells may be seen scattered among the others, but consisting

only of a slight pit in the coenenchyma, sometimes very superficial

circular, and rounded at bottom, in other cases a little more advanced
showing the outlines of the septa and columella. The cells are irreo-u-
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larly scattered over the whole surface, mostly at distances varying

from '02 to "10 of an inch. The principal septa vary from 6 to 10,

but are mostly 7 or 8, quite narrow at top, but much thickened,

broader and united well together below, so as to form a cup-shaped

aperture to the cell, around and above the small deep central pit, and

entirely separating the very small interseptal sjiaces, in which the

minute, round, projecting points of the small septa may be easily dis-

tinguished. Central cavity broader in its upper part than in the pre.

ceding species, but with the central pit smaller, nearly filled by the

small, round, conical columella. Color light red, the branches often

yellowish at tips.

Neah Bay, Washington Territory,—Collection Museum of Compar-

ative Zoology.

Although this species resembles the preceding in color and mode of

growth, it is quite distinct in the form and structure of the cells. In

this they are raised, circular, regular, and cup-shaped, while in the

preceding they are stellate, often irregular, not cup-shaped, with larger

and fewer septa, the border is scarcely raised, and the columella is

larger.

Family, Pocilliporid.e Verrill.

Synopsis Polyps and Corals of N. Pacif. Expl. Exp., Part iv, p. 56, in Proceedings

(Communications) of Essex Institute, vol. vi, p. 90, 1869.

FavositincR {pars) Dana, Zooph., p. 514, 1846.

Pocilloporince (subfamily of Favositidce) Edw. and Haime, CoralL, iii, p. 301, 1860.

Corallura with an encrusting base at first, from which arise clusters

of lobes or branches, which grow by interstitially budding at the ends.

Coenenchyma abundant and very compact on the sides of the branches

and base, but almost entirely wanting among the crowded terminal

cells. Cells small, angular or circular, often filled up below with a

solid deposit; the transverse plates generally extend entirely across

the cells below. Septa 6 to 24, generally twelve, often rudimentaiy.

The descriptions and drawings of the polyps of Pocillipora by Mr.

Bradley, show conclusively that the genus is a true madreporian, as

we have already mentioned in other articles.* It seems also to be

most closely allied to Oculina and Stylophora, both in the structure of

the polyps and coral. Its afiinities with the numerous extinct genera

having the same tabulate structure is a subject requiring a great

amount of careful investigation. From the Favositidce, as a whole,

it diifers in having an abundant coenenchyma. Favosites difiers also

in having perforate walls, and doubtless ought to be separated, at least

* On the Affinities of the Tabulate Corals, in Proceedings of the American Associa-

tion for Advancement of Science, 1867, p. 148. See also Proc. Essex Inst, vi, p. 90, 1869.
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as a distinct family, which has, perliaps, closer relations with Madre-

poracea. The genus Seriatopora^ has been united with certain genera

of fossil corals to constitute a distinct family, Seriatoporidce, but it

would appear to be more in accordance with their true affinities to

lanite Seriatopora and the allied genera with the PocillipoHdce. The

living polyps are unknown, however, and might show other relations.

The Thecidce E. and H., and especially Columnoria, are evidently

very closely allied to Poclllipora and, ought, perhaps, to be united in

the same family.

The association by Edwards and Ilaime, and others, of the MUhpo-

ridcB with PoGUliporidte and allied forms, under the name, Tabulata^

was particularly unfortunate, since they have no relations whatever,

and indeed there is no resemblance except in the fact that in certain

genera of both groups there are transverse septa,—an artificial char

acter of comparatively little importance, which also occurs in the

AstrcBid(e [Coelastrcea) and sometimes even in the Eupsamtnidoe

[Astrceopsammia) . Prof. Agassiz has shown that 3Iillepora belongs

to the Hydroidea, and holding the opinion that Pocillipora and other

taljulated corals were allied to Millepora he consequently united all

the Tabulata of Edwards and Haime to the Ilydroidea, thus removing

them from the class of polyps. This view is no longer tenable, since

the genus Pocillipora has animals identical in structure with the most

typical genera of true polyps. Even were the animals of Pocillipora

unknown, the examination of such species as P. elorigata Dana, P.

plicataT)ix,nQ., P. stellataYerril\, and others, in which there are -twelve

well developed septa, having the same essential characters as those of

OculinidoB and Stylophoridte, would be sufficient to convince us that

the genus could not possibly belong to the Hydroidea, unless that

group is to be so modified as to lose the principal characters by which

it is separated from the class of polyps. The absence of radiating

lamellae, such as would be required to secrete the radiating septa of

Pocillipora^ Columnaria, and some FavositidcB is one of the principal

class characters by which Acalephs are separated from Polyps, and is

a constant feature of acalephs ; the presence of such lamellae is equally

constant and characteristic of true polyps.

Pocillipora Lamarck.

Pocillopora {pars) Lamarck, Hist. anim. sans vert, ii, p. 273 ; 2nd ed., ii, p. 144.

PociUopora Dana, Zoophytes, p. 523; Edw. and Haime, Corall., iii, p. 301.

The coralla consist of clusters of branches or lobes, varying in the

difierent species from very slender, much divided branchlets to stout,

Tkans. Connecticut Acad., Vol. I. 65 Nov., 1870.
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round, and obtuse, or very broad and convoluted lobes or fronds,

which arise from a more or less compact encrusting base. Branches

often covered with verrucse or rudimentary branchlets, composed of a

few or many cells. At the ends of the branches the cells are closely

crowded, angular, closely united by their walls, without intervening

coenenchyma, but on the sides of the branches they are more or less

distantly separated by the compact coenenchyma, which is sharply

granulous or spinulose at the surface. Cells small, often deep, circular

where not crowded, often filled below the surface by a solid deposit,

but always with transverse septa in the lower parts, which are abun-

dant and regulai'. Septa narrow, generally 12, of which 6 are larger

and alternate with six that are very small or rudimentary ; sometimes

24. The septa are often partially or wholly rudimentary or abortive,

especially in the crowded cells at the end of the branches, but in many
cases two opposite ones are larger than the rest and join the colu-

mella, or there may be one larger one. The columella, when present,

is small, solid, a little prominent, but is often wanting. The trans-

verse plates have a concentric structure and are often seen incomplete,

with an opening through the middle. Occasionally a cell is divided

by fissiparity, but the new ones mostly appear in the angles between

adjacent cells.

This genus is very abundant throughout the tropical parts of the

Pacific and Indian Oceans and the Red Sea. At the Hawaiian Islands

several large species of Pocillipora constitute an important part of

the coral-reefs. In the Atlantic ocean the genus is unknown, but a

fossil species occurs in the Miocene of the West Indies.

Pocillipora capitata Veniii.

Pocillipora capitata Verrill, Bulletin Mus. Comp. ZooL, p. 60, 1864; Proc. Essex

Inst., vi, p. 99, 1869.

Coralla composed of clusters of large, irregular, usually stout

branches, often an inch or more in diameter, arising from a massive

or encrusting base. The branches are covered, except at the ends,

with more or less elongated, rising, subacute or bluntly rounded

verrucse. The branchlets are usually spreading, often rounded or

clavate at the end, where the verrucse become obsolete. Suiface

covered with small, rough, scattered spinules, those around the edge

of the cells more prominent. Cells rather small, circular and deep

on the side of the branches, and mostly separated by spaces at least as

broad as the diameter of the cells, sometimes more crowded ;
on the

ends of the branches and verrucse, the cells are angular and separated
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only by thin walls. Septa twelve, usually very narrow or rudimen-

tary, the lower part generally more developed than the upper ; some-

times one is broader and joins the very small columella, which is,

however, generally wanting.

The largest specimens seen are more than a foot in diameter ; the

branches "5 to 1 inch ; verruca? '30 of an inch long ;
"10 to 20 in di-

ameter ; cells 'OS to '04 in diameter.

Acapulco,—A. Agassiz ; Socorro Islands,—J. Xantus; Pearl Islands,

—F. H. Bradley ; La Paz,—J. Pedersen.

Pocillipora capitata, var. porosa Verriii.

Pocillipora capitata, var. porosa Verrill, Proc. Essex Inst, vi, p. 99, 1869.

Coralla forming large rounded clumps, 10 to 15 inches in diameter,

with more or less elongated, divergent or crowded, angular, and often

flattened branches, which are usually '25 to -35 of an inch in thickness

;

•50 to "75 in breadth ; and 1 to 3 long, often truncate or digitately

lobed at the end. VerrucjB variable, mostly ascending, often large

and prominent, generally elongated, roundish, tapering to the sub-

acute end, the upper ones often appressed, obsolete on the summits of

the branches, where the cells are closely crowded. Cells large and

deep, the lateral ones mostly crowded, the intervening spaces gene-

rally less than their diameters, often not half as much. Septa 12 or

24, distinct, nearly equal, narrow, slightly exsert and acute at summit.

Surface of the ccenenchyma, between the cells, finely spinulose, the

spinose grains often crowded, but frequently forming only a single

row. The cells are but little closed up in the interior by solid deposits

and the texture of the coral is, therefore, quite porous. In one large

specimen the branches on one side are of the normal size and form,

while on the other they become more slender and much subdivided

at the ends into small, obtuse, lobe-like or digitate branchlets. The
cells on this part are smaller and more distant.

The larger specimens are about 10 inches high and 12 broad; the

larger branches "50 to 1 inch in width ; -25 to "35 in thickness ; cells

•04 to "05 of an inch in diameter.

Near La Paz, brought up by divers,—J. Pedersen.

The Museum of Yale College possesses four large and several small

specimens of this form.

Pocillipora capitata, var. robusta Verriii, nov.

Coralla forming large, more or less hemispherical, close clumps of

stout, angular, mostly flattened, obtuse, dichotomous branches, Avhich

usually fork at distances of from 1*5 to 4 inches, in large specimens.
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The branches are covered laterally with numerous, rather large, pro-

minent, elongated, mostly acute, ascending verrucse, which are pretty

evenly scattered over the surface and seldom crowded, rarely obtuse

or rounded at the end, usually containing a dozen or more polyp-cells.

The verrucse become obsolete at the tips of the branches, which are

mostly blunt or truncate and filled with closely crowded, angular

polyp-cells. The cells on the sides of the branches and verrucse are

rather small, mostly separated by distances about equal to their diam-

eter. Septa commonly six, very distinct but narrow, often twelve.

Columella either a small papilla or rudimentary and scarcely distinct.

Coenenchyma between the cells compact and covered with minute

rough granules. In a transverse section the cells are found to be

much filled up below, and the coral quite compact ; the transverse

dissepiments are rather distant, the spaces between usually exceeding

the diameter of the cells. Height of the largest specimens 15 to 18

inches ; length of undivided branches 2 to 4 ; breadth '50 to 1*50 ; thick-

ness '35 to "75
; length of average verrucse "30 to '40

; their diam-

eter '20 to '30 ; diameter of cells "02 to '03 of an inch.

Young specimens attached to shells of Margarltophora fimhriata

Dunker, have a few short rising branches in the middle, with a broad,

thin, encrusting base. The marginal cells are obliquely appressed to

the surface of the shell, their outer edges being flattened and extend-

ing, with the septa, which are here conspicuous and like elevated

costse, considerably beyond the proper edge of the cells, exactly as in

Astrangia and the young of Oculina. The new cells at the edge are

also produced by marginal budding, as in the genera named. A study

of these marginal cells confirms the affinities of this family with the

Oculinacea.

Gulf of California, south of La Paz, 3 to 6 fathoms, brought up by

divers,—J. Pedersen.

The Museum of Yale College has received upwards of twenty speci-

mens of this form, most of them of large size and quite constant in

character. But some of the smaller specimens are evidently dwarfed

by unfavorable conditions of growth and have very irregular branches,

sometimes much divided, and the verrucae nearly obsolete in some

parts. The following form, however, seems worthy of a distinct vari-

etal name.

Pocillipora capitata, var. pumila Verrill.

The coralla consist of elongated clumps of short, mostly obtuse

and much divided, crowded branches, arising from the upper side of
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large, horizontal often forked, branch-like base. These clumps seera

to have originated from large detached branches, which have been

broken from specimens of the preceding form and, having fallen to

the bottom, have served as bases for the numerous lising branchlets,

which probably arose from the original verrucai by ex(ressive enlarge-

ment and gradual alteration to the form of branches, the largest of

which subdivide and develop verrucas like those of the parent form.

Cells and coenenchyma as in the preceding variety.

Length of the clumps 6 to 1 2 inches ; breadth 3 to 5 ; height 2 to

4 ; length of branches '50 to 2 ; their diameter -25 to "SO,

Gulf of California, with the preceding,—J. Pedersen.

About a dozen specimens of this variety have been received.

In general appearance it is very different from the normal form.

Pocillipora lacera Veniii.

Proc. Essex Institute, vol. vi, p. InO, 1869.

Coralla consisting of more or less irregular or rounded clumps of

long, irregular, often crooked, rough, and much subdivided branches.

The branchlets are short and lacerately or digitately divided and

lobed at the ends, the subdivisions small, variously shaped, often slen-

der, but generally more or less compressed and obtuse at the tips,

often having the appearance of elongated verrucas, while the lateral

branchlets pass gradually into the verructe, which are few, irregular,

and distantly scattered on the larger branches. Lateral cells rather

large, round, rather distant, often shallow; septa mostly 12, narrow,

usually subequal, sometimes one is larger, often all are rudimentary

or wanting. Columella rudimentary or wholly abortive. Coenen-

chyma abundant between the cells, firm, the surface finely and evenly

spinulose.

The larger specimens are 6 "to 8 inches in diameter and height ; the

large branches '30 to '50 in diameter ; and 2 to 6 long ; the terminal

branchlets mostly -10 to '30 long ;
-10 to '15 in diameter; the cells '03

to '04 of an inch in diameter.

In life, according to Mr, Bradley, the polyps are small, exsert, with

twelve equal cylindrical tentacles, which are swollen at the tips ; they

are about equal in length to the diameter of the body, and they are

arranged in a single circle around the margin, but six are held hori-

zontally and six upright in expansion. The color of the polyps is

dark brown, greenish brown, or dark green ; tentacles dark brown,

the tips white.

" In arrangement and form of tentacles this species closely resem-

bles the accompanying Porites {P. Panamensis), which also has



524 yerrill, JVotes on Itadiata.

twelve cylindrical, light brown tentacles, with white tips, but the tips

are not perceptibly swollen, and they are 7iot held altei-nately upright

and horizontally, as in Pocillipora.''''—F. H. B.

Pearl Islands, Panama, and Acajutla,—F. H. Bradley. " In more

sheltered situations near the head of Panama Bay, this coral covers

considerable surfaces, but farther out it seems to be confined to

sheltered spots, and occurs in scattered clumps."—F. H. B.

This species forms loose open clumps of rather slender and irregular

branches, quite unlike those of the preceding species in appearance.

Family, Astkangid^ Verrill.

Cladocoracece. ami Astrangiacece Bdw. and Haime, CoralL. ii, pp. 587 and 606.

The coralla in this group consist of encrusting, creeping, or more

or less fasciculated clusters of rather small, cylindrical, or somewhat

turbinated corallites, which have rather deep, cup-shaped, mostly cii'-

cular calicles. The buds arise chiefly fi*om the lateral walls, either

from near the top, on the sides, at the base, or even on basal stolon-

like extensions. In young specimens and at the margins of encrust-

ing species the calicles are often appressed to the surfaces to which

they adhere, and buds arise, also, from within the extending outer

margins of the calicles.

The septa form from three to five or more, unequal cycles, the pri-

maries and secondaries often with subentire summits, the others

denticulate or deeply incised. The columella is variously developed,

often papillose. The transverse dissepiments are few and distant.

Cffnenchyma wanting or but slightly developed.

The polyps are quite exsert, with slender, tapering tentacles, which

are swollen at the tips, and covered with minute scattered verrucae,

composed chiefly of nettling organs.

This family includes two groups distinguished by Edwards and

Haime : Cladocoracece, in which the budding is lateral and the corals

consist of more or less caespitose clumps of tubular corallites; and

Astrangiacece, in which the budding is mostly basal, or from creeping

stolons, producing low encrusting corals.

But these two modes of growth pass by almost insensible gradations

into each other. Thus there are species of Glaclocorci. in which the

budding is partially at or near the base, as it is in all the species while

young, and there are certain species of Astrangia which bud at the

same time from basal expansions, from within the margin of the outer

calicles, and laterally from the walls near the summit [A. Dcmm and

A. astrceiformis) ; while other species bud both from stolons and
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laterally, and have more elongated tubular corallites [A. Saimei, etc.).

It is, therefore, impossible to make any marked distinction between

these two groups of genera. It is not improbable that in adopting

them as subfamilies, I have given to the mode of growth even more

importance than it merits.

Sub-family, Astrangin.e Verrill.

Astreirux. reptantes Edw. and Haime, Ann. des Sciences nat, 3^ ser., xii, p. 175, 1849.

AstrangiaceiK Edw. and Haime, Coralliaires, ii, p. 606, 1857.

Coralla encrusting or creeping, formed of low corallites, which

multiply chiefly by basal budding.

Astrangia Edw. and Haime.

Astrangia Milne-Edwards and Jules Haime, Comptes-rendus de I'Acad. des Sci, xxvii,

p. 496, 1848; Ann. des Sci. nat., xii, p., 180, 1849; Coralliaires, ii, p. 613, 1857;

Verrill, Revision of Polj^ps of Eastern Coast United States, in Memoires Boston Soc.

Nat. Hist., i, p. 39, 1864.

Coralla encrusting, consisting of rather small, short, more or less

turbinate corallites, which arise by budding, either from basal expan-

sions of the wall of the parents, from the sides, or from within the

obliquely extended margins of those in the outermost row, and thus

form clusters, spreading over rocks, shells, etc., or in some cases

thin aggregate masses, sometimes rising in the middle into irregular

lobes or short branches. The calicles are circular, except when

crowded or appressed, moderately deep, with a papillose columella.

Septa more or less unequal, in three or four cycles, the primaries and

secondaries most prominent, all with strongly granulated sides and

denticulated edges, the lowest teeth larger and more or less paliforni,*

* The following species has the basal teeth of the septa developed into well-marked,

prominent pali. As it was figured, by mistake, upon the plate with the Panama species,

I add a bri' f description :

Astrangia palifera Yerrdl, sp. nov. Plate ix, figure 2.

C'lrallites low, cyhndrical, scattered over the surface to which they adhere, usually

at dista'ices twice as great as their diameter, or even more, and connected by narrnw

and thin, stolon-like expansions of the bases. Calicles circular, shnllow. Columella

small, with about six t) ten proniinetit papillae. Septa twenty-four to thirty, not

crowded, separ.ited by spaces greater than their thickness, subequal, the primaries a

little broiider, thicker, aud more prominent than the secondaries, which also somewhat

exceed the tertiaries ;
all with finely granulated sides and rather broadly rounded, finely

denticulated, and very sUghtly exsert summits; inner etlge perpendicular, separate<i

by a deep notch from the paliform tooth, of which there is usually but one to each

septa. The p.diform teeth are comparatively large, prominent, obtuse, those of the

primaries largest and nearest the center, the others smaller and a httle farther from the
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in the typical species, and blending gradually with the papillfe of the

columella. Transverse dissepiments few and distant. Walls naked

and costate toward the summit, often covered toward the base mth
an imperfect epitheca and various encrustations. The polyps in ex-

pansion are sub-j^ellucid, and rise considerably above the calicles ; the

tentacles are long, slender, and covered with small white verrucse,

with a knob at the end.

This genus is widely distributed, but appears to be most abundant

on tlie American coasts, where its numerous species range on the

Atlantic side from Cape Cod to Patagonia and on the Pacific side

from the Gulf of California to Peru, and perhaps farther. Three

species, at least, are found in the West Indies ; two on the Atlantic

coast of the United States ; one or more at Rio Janeiro ; and one in

the Straits of Magellan. One large species is found on the Atlantic

coasts of Spain and Portugal ; and one on the British coast. From
the Indo-Pacific fauna none have been described except A. palifera,

though others probably exist there. Two or more species are also

found in the tertiary strata along the Atlantic coast of the United

States.* Two species : A. Edwardsii Verrill {Jl. Dance E. and H.)

and A. Michelini E. and H., are from unknown localities, but may be

identical with some of the species already referred to from the

Atlantic coast of South America.

Astrangia Haimei Verriu.

Astrangia Haimei Yerrill, Proc. Boston Soc. N^atural History, x, p. 330, April, 1866.

Plate IX, figures 6, 6^

Coralla encrusting, consisting of prominent cylindrical or turbinate

corallites, sometimes rising more than half an inch above the surface of

the basal expansion, which connects them together, and becoming

slightly turbinate and divergent when highest.

The corallites are distant from each other from '04 to '25 of an inch.

The basal mural expansion is very thin, compact, and slightly gran-

ulated, having a smooth appearance, and usually without apparent

striations. Septa from thirty to forty-eight, very narrow and thin,

with the inner edges nearly perpendicular, forming a deep cup, nar-

row at the bottom ; they are all, except those of the last cycle, which

center, according to their age, thus forming an irregular circle. "Wall compact, glossy,

with slight, nearly equal, finely granulated costi«.

Height of corallites -06 to '10 of an inch; diameter -10 to -13; distance between

them -15 to -30.

Ceylon, adhering to dead corals.—Museum of Yale College.

* Both of these fossil species belong to the subgenus, Ocenangia,—see page 530.
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are more narrow, of nearly the same widtli, giving an ev^en appearance

to the cavity of the cup ; they project slightly above the wall, about

•01 of an inch, in the form of narrow points, alternately larger and

smaller; the inner edges are thin, evenly and sharply dentate, the

sides strongly granulated, but not crowded together, the spaces be-

tween them being equal to their thickness, or even wider. The col-

umella is small, consisting of numerous even papillte, graduating into

the teeth at the base of the septa. Walls thin, granulated exteriorly,

with low, even costaj on the upper part, which mostly disappear

toward the base.

Diameter of cups "10 to "IS of an inch ; depth '00 to "10
; height of

corallites usually about MO to •25, sometimes "40 to '55 of an inch.

Panama and Pearl Islands on the reefs, at low-water in pools;

Zorritos, Peru; Acajutla; Realejo; La Union, San Salvador, com-

mon,—F. H. Bradley.

The following description, found among Mr. Bradley's notes, is

believed to apply to this species, for though no numbered specimen

was found corresponding to it, there is no other species in the Zorritos

collection to which it would apply :
" Tentacles 30 or more, in two

unequal rows ; those of the outer row deep pink, with whitish tips

;

those of the inner row greenish, wdth whitish tips. Those of the

outer row are about one-fourth as long as the diameter of the polyp,

and twice as long as the inner ones. Disk nearly transparent, green-

ish, with eight very deep pink lines radiating from the sides of the

elongated mouth."

Astrangia pulchella Ven-iU, op. cit., p. 33i.

Coralla encrusting, consisting of patches of small, low, cylindrical

corallites, scattered at distances varying from less than their diameter

to more than a quarter inch, and connected together by a thin, calca-

reous, basal expansion, much like that of the preceding species, but

smoother and with only minute granulations Calicles shallow, coni-

cal, with a nari'ow centei', their whole inner surface crowdedly papil-

lose, the papillae of the columella being confused with the teeth of the

septa, and very small. Septa twenty-four, projecting very slightly

above the Avail, or not at all, narrow at the top but broad within, all

nearly equal, the edges evenly toothed, and the sides very strongly

and roughly granulated, so that the granules of adjacent septa often

touch, giving them a crowded appearance. Costae scarcely apparent,

even at the summit. Diameter of the cups '08 to •! of an inch ; depth

•03
; height "05, sometimes more.

Panama and Pearl Islands, with the last, common,—F. H. Bradley.
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Astrangia concinna Verriii, op. dt., p. 331.

Plate IX, figure 5.

The coralla consist of clusters of broad, low, cylindrical corallites,

which are distant about their own diameter and connected by stolons

or a thin basal expansion. Calicles not so deep as wide, cup-shaped,

with a narrow papillose columella, forming the bottom. Septa from

thirty-six to fifty, subequal, the primaries often a little broader, and

those of the last cycle narrower than the rest. All are rounded at the

top, and finely toothed, but at the middle the inner edge becomes

more nearly perpendicular and has longer teeth, resembling pali, which

blend with the papillae of the columella, which are fine and numerous.

The tops of the septa are thin and project slightly above the wall, the

primaries most so. Their sides are not so strongly granulated as in

the preceding species, and they appear thinner and less crowded.

Exterior granulated, slightly costate near the summit, often encrusted

with Bryozoa, etc., to near the top.

Diameter of cups 'IS to "22; height "10 to '15 of an inch.

Panama and Pearl Islands, not common,—F. H. Bradley.

Resembles the last, but has much larger cells and more numerous

septa, which are not so strongly granulated.

Astrangia dentata Verriii, op. cit., p. 332.

Coralla foi*ming clusters, encrusting rocks, similar to the last, with

cups of about the same size, but deeper and less open. Septa from

thirty-six to forty-eight, very unequal according to their cycles, the

primaries being comparatively broad and rounded above, while those

of the lust cycles are very narrow ; they are not crowded, being sepa-

rated by spaces equal to their thickness ; they project unequally,

the primaries about 02 of an inch, the others slightly. All the septa

are strongly and irregularly toothed, the principal ones especially so

;

the teeth on the upper part are rough and lacerate, those on the inner

part prominent, paliform, merging into those of the columella ; the

sides are rudely granulous. Columella rather small, concave, forming

the narrow bottom of the deep cells, covered by numerous, small,

crowded, rough papillse.

Walls thin, with subequal, low, thick, granulous costre, which often

extend on the surface of the basal expansion, and usually encrusted

nearly to the edge of the cups with sponge, etc. Color of the un-

bleached coral dark brown.

Height of corallites "20 to '-SO ; diameter -15 to '20
; depth about '05

;

some of the patches are two or three inches across.
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Panama and Pearl Islands, at low-water mark in rocky pools, and

in 6 to 8 fathoms on base of 3Iuricea,—F. 11. Bradley ; Acajutla, San

Salvador,—F, II, Bradley ; Acapulco,--A. Agassiz ; La Paz,—J.

Pedersen.

This species resembles the preceding more than any other species,

but may easily be distinguished by the deeper calicles and more un-

equal se})ta, which are more strongly toothed.

Astrangia costata Vciriii op. cit., p. 332.

Coralla consisting of from one to four, turbinate, rather high cor-

allites, surrounded by a very thin mural expansion, usually encrusting

dead shells. Cup circular, narrow and deep. Septa twenty-four to

thirty, the primaries wide, about one-fcurth the diameter of cup,

rounded and subentire at the top, per})endicular and toothed within
;

the others similar, but successively narrower, Avith sharp teeth through-

out. The septa project very unequally, giving a notched appearance

to the margin of the cups. Walls very thin, with subequal, elevated

costse, which extend to the base and on the basal expansion. The

columella is very small, with few papilla?. The septa within the cell are

thin and not crowded, the spaces between them being greater than

their thickness, giving them a loose appearance. Diameter of the

cups '08 to '10 of an inch; height '10 to "15.

Panama, on dead shells, in 6 to 8 fathoms,—F. H. Bradley.

This is very distinct from all the others and approaches Phyllangia.

Astrangia Pedersenii Veiriii, sp. nov.

Coralla composed of clusters of sub-turbinate corallites, connected

by thin stolon-like extensions, often arranged in linear series radiating

from the center of the cluster, the outer ones oblique. Corallites not

crowded, the largest seldom more than a quarter of an inch high.

Calicles cup-shaped, narrow and deep at center, with a thin edge and

quite open interseptal spaces, which are about twice as broad as tlie

septa. Columella very narrow, papillose. Septa thin, unequal, about

3(5 in the largest calicles; the primaries are about twice as udde as

the tertiaries, thin, a little exsert, the summit rounded and sharply

denticulate, the inner edge nearly perpendicular, Avith small, prominent,

paliform teeth tOAvard the base ; secondaries similar but a little nar-

roAver and less exert; those of the third and fourth cycles very thin

and narrow, very slightly exsert, the edge sloping from the narrow

summit and sharj)ly denticulate. Walls covered with about 36, Ioaa',

nearly equal, rather distant, granulous costre, often encrusted with

nullipore, etc.
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Some of the clusters are 2 inches across ; the corallites '05 to '25

apart; '10 to "25 high ; '10 to "15 in diameter ; depth of cup -06 to "10
;

primaries about "OS broad ; '02 exsert.

La Paz, on base of Eugorgia nohllis, in 4 to 6 fathoms,—J. Peder-

sen ; Guaymas, on dead shells,—Dr. E. Palmer (Chicago Acad. Sci.).

This species resembles A. Ilaiuiei more than any of the other

species, owing to its deep open calicles, but is readily distinguished

by its decidedly costate exterior ; by the broader and more exsert

primary septa ; and especially by the fewer and quite unequal septa

and wide interseptal chambers.

Subgenus, Coenangia Verrill.

Corallites united together laterally, forming small, Astrsea-like,

encrusting masses, sometimes rising into lobes in the middle. Cali-

cles angular and crowded. Septa without distinct paliform teeth

at base, those of the last cycles curved towards and usually united to

those of the preceding cycles. Columella small or moderate, scarcely

papillose, composed of contorted processes originating from the septa.

Budding takes place mostly in the angles between the corallites, both

around the margin and in the central parts.

Besides the following species this group includes A. bella and A.

Marylandica (Conrad sp.), from the later tertiaries of the eastern

coast of the United States. A. Danm Ag. from the Virginian fauna,

and A. astrmiformis E. and H., from the Carolinian fauna, are inter-

mediate between this sub-genus and the typical species, in mode of

growth.

Astrangia (Coenangia) conferta VerriU, sp. nov.

Coralla encrusting, forming Astrtea-like crusts with an uneven surface,

two or three inches broad and about a third of an inch thick in the

middle, consisting of crowded prismatic corallites, intimately united

together throughout their whole length. Calicles deep, narrow at

bottom, angular, often oblique and expanded on one side, the adjacent

ones separated only by a thin, sharp wall ; interseptal spaces rather

wide, double the thickness of the septa. Columella small, composed

of rough, irregular, oblique, transverse, and more or less contorted

lamelliB, arising from the inner edges of the septa, the upper sur-

face more or less roughened with small granules, but not papillose.

Septa subequal, in three cycles, usually 24 in the largest cells, all of

them thin, very narrow at the top, the edge sloping to the columella

or somewhat concave, sharply and roughly denticulate throughout,

without distinct paliform teeth at base, the sides with few, very scat-
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tered, small, rough granules
;
primaries a little broader and more

exsert than the others ; tertiaries curved toward and mostly united to

the secondaries, about midway between the margin and center.

Summit of the walls between the calicles thin, rough with the project-

ing ends of the septa. The young corallites arise chiefly by budding

between the angles of the older cells, both in the central parts and

around the margin, where the calicles are oblique and strongly ap-

pressed to the surfoce.

The larger specimens are about three inches across ; thickness vary-

ing from '15 to '30 of an inch; diameter of the largest calicles about

•20
; depth -08 to '12.

Gulf of California,— J. Pedersen ; Guaymas on dead shells of

Strombus graciUor, etc ,—Dr. E. Palmer (Chicago Acad. Science).

This species is more nearly allied to A. Marylandica and A. hella

than to any known living species. The former differs, however, in

having but 12 distinct septa and very wide interseptal chambers; the

walls are thicker ; the septa have smaller lateral granules and more

regular teeth ; and the columella is less developed. The mode of

growth and union of the corallites is the same. A. hella has the same

number of septa (24), but those of the different cycles are quite

unequal. It also has considerable resemblance to A. Danm and A.

astriHformis of the Atlantic coast of the United States, but these

have papillose columellje and usually 36 septa, which are closer to-

gether, not so strongly granulous, and more evenly toothed, while

the calicles are more circular and the corallites are generally free

laterally, to some extent, and mostly rise above the intervening sur-

face of the coenenchyma.

The close relations of this species to the fossil and recent species of

the temperate coasts on the Atlantic side, together with the occurrence

of certain shells that are apparently identical in the two regions, but

found neither in the arctic nor in the tropical regions {Petricola j^ho-

ladiformis, etc.), is very suggestive of a former connection, perhaps

in early tertiary times, between the two oceans, through the temperate

parts of North America.

Phyllangia Edw. and Haime.

Phyllangia Milne-Edwards and J. Haime, Comptes-rendus de I'Acad. des Sci., xxvii, p.

497, 1848 ; Ann. des Sci. nat., 3e sen, xii, p. 181, 1849
;

Coralliaires, ii, p. 616, 1857.

Coralla encrusting, consisting of clusters of moderately large,

turbinate corallites, which arise by budding from a thin, spreading

expansion of the basal j^art of the wall of the parent corallites. The



532 Verrill, Notes on Radiata.

calicles are nearly circular unless crowded,—though often appressed

while young,—and deep at the center. Columella often rudimentary,

when most developed composed of rough, irregular, twisted and con-

torted processes, arising from the inner portion of the septa and

uniting at the center, with a ragged upper surface. Septa very un-

equal, forming three or four cycles, tlie fifth sometimes imperfectly

developed in some of the systems ; the primaries and secondaries

much the broadest and most exsert, with the summits broad and en-

tire, or but slightly denticulated ; within, toward the base, thin and

usually narrowed and then expanded again into a slightly marked

paliform lobe, the sides strongly granulated ; tertiaries narrow at

summit and slightly exsert, the edge strongly denticulated ; those of

the fourth and fifth cycles narrow and thin, with denticulated edges,

those of the fourth often joining the tertiaries Walls and basal

expansion naked. Costte usually well develoj^ed. The transverse

dissepiments ai"e few and simple.

This genus diiFers from Astrangia chiefly in the deeper calicles,

rudimentary and contorted columella, and in the very exsert, sub-

entire primary and secondary septa.

Phyllangia dispersa Verriu.

Phyllangia dispersa Verrill, Bulletin Museum of Comp. Zoology, i. p. 47, 1864; Pro-

ceedings Boston Soc, Yol. x, p. 332, 1866.

Plate IX, figures 3, 3^

Corallites cylindrical or turbinate, very unequal, varying in height

from '10 to "40, and in diameter from '20 to "30 of an inch, and either

close together or scattered at distances of "30 to "50 of an inch, but

connected together by a continuous expansion from the enlarged ba-

sal portion of the walls. This is generally rather thin, though some-

times forming crusts two or three inches broad, the surface is granulous

and the costae of the walls extend over it in the vicinity of the cor-

allites, gradually fading out as they recede. The walls are compact,

finely granulous, covered with low, rounded, unequal costae, those

corresponding to the principal septa often becoming ciistiform and

denticulate toward the summit. Calicles deep at center, with con-

spicuous, deep interseptal chambers, giving an open appearance.

Septa very unequal ; the primaries are broad, much exsert (about "10

of an inch), somewhat recurved outwardly, the inner edge usually

perpendicular or overarching, the end broadly rounded, sometimes

arcuate, entire or minutely denticulate, thin at the inner edge, thick-

ened outwardly ; the inner edge usually recedes toward the base, which
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often rises into a slight, denticulated palifonn lobe, before joining the

columella processes ; the secondaries are similar, in adult corallites, but

are cousideral^ly narrower and only rise about two thirds as high

above the margin of the wall ; the tertiaries are strongly denticulate

and very thin, narrow in their upper part, and project but slightly

above the wall, Init the basal portion is broad and usually joins the

columella, or unites with the secondaries before reaching it ; those of

the fourth cycle, and of the fifth when present, are very thin and

narrow, scarcely exsert, exteriorly usually united laterally to those of

the ])rincipal cycles, with the inner edges sometimes united to the

tertiaries. All the septa have their sides covered with sharp granula-

tions. Columella often rudimentary, while in other corallites of the

same cluster it is pretty well developed, though occupying a small

area (usually less than a fourth of the diameter of the calicle), it is

composed of coarse, rough, contorted processes, originating from the

inner edges of the septa, with irregular openings and a rough uneven

surface.

Panama and Pearl Islands, on rocks in pools at low-water mark,

and on the base of Muricea in 6 fathoms,—F. H. Bradley ; Panama,

—

A. Agasisz ; Gulf of Nicoya,—J. A, McNiel.

Ulangia Edw. and Haime.

Oulangia Milne-Edwards and J. Haime, Comptes-rendus de I'Acad. des Sci., xxvii,

p. 497, 1848; Aniiales des Sci., nat, 3^ ser., xii, p. 182, 1849.

Ula gia Edw. and H., Coralliaires, vol. ii, p. 617, 1857.

Coralla, so far as observed, simple, consisting of solitary corallites

distantly scattered over dead shells, stones, etc., without any apparent

connection, or entirely isolated. The corallites are low, broad, sub-

circular, and unusually large for the family. The calicles are mod-
erately deep, or shallow, with a broad bottom occupied by a well-

developed papillose columella. Septa numerous, usually in five com-

plete cycles, unequal, all with sharply granulous sides, with the inner

portion divided into numerous small prominent teeth, which blend

with the papillae of the columella. The primary and secondary septa

are much broader and more elevated in their outer part, with broadly

rounded summits, which are usually subentire, but sometimes incised
;

the other septa are all strongly denticulate at summit ; those of the

last cycle very narrow and thin. The wall is covered at base with an

imperfect epitheca and usually much encrusted with Bryozoa, Nulli-

pora, etc. ; above this it is naked and more or less costate. The
transverse dissepiments are few and oblique, close to the base.



534 Vet'rill, Notes on Hadiata.

This genus is like a gigantic Astrangia, except that the corallites

are, apparently, always quite separate, and the principal septa are

usually more nearly entire at the summit. Pliyllangia has a smaller

columella, which is not papillose, and the septa are fewer, narrow, and

very exsert, with nearly entire edges, while the calicles are narrow

and deep.

The following and U. Stokesiana Edw. and Hainie, from the Phil-

ippines, are the only species known.

Ulangia Bradleyi Verriii.

Ulangia Bra'/leyiYeTrHl, Proceedings Boston Soc. of Natural History, x, p. 333, 1866.

Plate IX, figure 10.

Corallites low, broad, subcircular or elliptical, with the base as

broad as the margin, generally quite isolated, sometimes two or more

are placed 1"5 to 3 inches apart, which were, possibly, once connected

by a thin, or entirely soft, basal expansion, that has since disappeared.

Calicle generally quite shallow, sometimes moderately deep and cup-

shaped. Columella well developed, but not large, usually occupying

less than a quarter of the breadth of the calicle, its surface crowdedly

covered with small prominent, spinulose papillje, which blend insensi-

bly with the similar, rough, papilliform teeth, arising from the inner

edges of the septa ; the sui-face of the columella is usually concave.

Septa in five complete cycles ; those of the fifth are mostly quite nar-

row, thin, lacerately toothed ; all others have the outer part suddenly

rising and more or less exsert, according to their cycles, the inner

portion thin, gi'adually sloping inward and sometimes, in large speci-

mens, almost horizontal, most of them extending inward to the

columella, but many of those of the fourth cycle joining those of the

third before reaching the columella ; all have the sides covered with

small, sharp, spine-like granules, and the inner portion with the edge

divided into prominent, rough, papilliform teeth ; the primaries are a

little thicker than the rest, and broader throughout, the outer portion

rising almost perpendicularly from the inner, broadly rounded or

subtruncate at summit, considerably exsert, the edge subentire or

minutely denticulate, rarely deeply incised ; the secondaries are

similar to the primaries, but a little thinner and narrower, with the

outer portion somewhat less exsert and the edge more frequently

toothed ; the tertiaries are considerably narrower than the secondaries,

with the outer portion narrow and less distinct from the inner, only

slightly exsert, and deeply divided into sharp, or rough, lacerate and

blunt teeth ; those of the fourth cycle are similar to those of the
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tliird, but a little narrower and less exsert, with the edges still more

rough and lacerated. The wall is thin, usually covered nearly and

sometimes quite to the summit wdth an epitheca, which is tliickly

encrusted below, l)ut usually has a distinct, thin upper edge, above

this the wall is usually feebly costate, the costai and outer edges of

septa roughly granulous or denticulate. In a vertical section the

septa are roughly granulous, and perforated near the inner margin with

irregular, rounded openings ; the dissepiments are few and confined

to the basal portion, irregular, and quite oblique. In a transverse

section near the base the interseptal chambers are divided by two or

three of the oblique dissepiments.

One of the largest specimens is "63 of an inch broad ; -25 high to

edge of cup; the primary septa -06 exsert ; the cup -12 deep; the

columella '10 broad. Another specimen is '56 broad; •34 high, to

margin; the cup •26 deep ; the primary septa 'Oo exsert. An ellipti-

cal one is •50 by -40 in diameter ;
-30 liigh ; the primary septa '06

exsert; the cup 'IS deep; the columella about •lO broad. The largest

specimen is '85 broad at base ; while the calicle is but "65 broad and

•20 deep.

Panama, in rocky pools at low-water mark, and Pearl Islands

on the bases of Gorgonice and on Spondyli in 6 to 8 fathoms,—F. H.

Bradley.

Family, Caryophyllid.^ Verrill.

TwrbinoUdce (pars) Edwards andHaime, Annales des Sci. nat., 3® ser., ix, p. 211, 1848
;

Coralliaires, ii, p. 7, 1857.

CyathiiKB Edw. and Haime, Annales des Sci. nat., ix, p. 285, 1848.

CaryophylUnce Edw. and Haime, Coralliaires, ii, p. 9, 1857.

Coralla always simple at maturity.* Calicles cup-shaped, mostly

circular or elliptical. Septa rather numerous, in several unequal

cycles, with the edges entire or nearly so, except at the inner edge,

which is sometimes divided into paliform teeth. One or more cycles

of pali in front of the septa. Interseptal chambers open from the

bottom. Transverse dissepiments rudimentary or wanting.

The Turbinolidcie of Edwards and Haime, united chiefly by the

negative character of lacking dissepiments, do not appear to consti-

tute a homogeneous group. Some of the genera, like Flabellum,

Mhizotrochiis, Placotrochus^ etc., seem to be most nearly allied to

* According to Mrs. Thyme (Annals and Mag. Natural History, iii. p. 449, 18")9),

Caryophyllia Smithii undergoes repeatedly, while still young, complete fissiparity, the

resulting portions becoming entirely free and circular. This remarkable observation

needs confirmation, however.

Trans. Connecticut Acad, Vol. I. 66 Dec, 1870.
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the simple Eusmilidm
(
Trochosmiliacece E, and H,). The soft parts

of Flahellum^ so far as known, agree more closely with those of

the Eusmilidm than with those of Caryophyllia and Paracyathiis,

while in this respect the latter genera agree very closely with the

Astrangidce, to some of which, indeed, they are evidently closely

allied. Syndepas Lyman, and Phyllangla E. and H., so closely

resemble some of the Caryophyllidm that, did they not form hasal

stolons, they might readily be taken for members of that family.

The corallites of some of the Oculinidm {LophoJtelia etc.), also closely

resemble some of the TarbinoUdce. I have, therefore, thought it

best for the present to divide the group into two families, correspond-

ing to the subfamilies of Edwards and Haime, although, when the

living polyps shall have been carefully studied in all the recent genera,

it may be found that the families are not correctly limited.

The genera of which the relations are most in doubt, are the typical

TarbmoUnm of Edwards and Haime [Turhinolia, Sphenotrochus,

Discotrochus, Destaophyllmn, etc.). It is possible that these belong

with Caryoxjhyllidn? to the Oculinacea, while the Flabellinai may
alone belong to the Astrmacea near EusmiUdce. This cannot be

determined satisfactorily until the living polyps of some of these

genera have been thoroughly studied.

ParacyathuS Edw. aad Haime.

Paracyathus Edwards and Haime, Ann. des Sci. nat., 3 ser., ix, p. 318, 1848;

Coralliaires, ii, p. 52, 1857.

Corallum cylindrical or turbinate, attached by a broad, expanded

base Wall naked, costulate. Calicle cup-shaped. Septa numerous,

in four or five cycles, unequal, the summits rounded and little exsert.

Columella concave, composed of prominent, elongated, papilliform

processes, connected with the internal edges of the septa. Pali

numerous, in several series at unequal distances from the center, those

of the primary cycle farthest inward ; they arise from the inner

edges of the septa of all the cycles except the last, or next to the

last,* and are similar to the processes of the columella.

* According to Edwards and Haime they exist before the septa of all the cycles,

except the next to the last, and those are larger which belong to the younger cycles.

But in the three following, and many other species, they exist before all the septa

except those of the last cycle, and those in front of the primaries are largest. Even

in the figure of P. Stokesii by Edwards and Haime, pali are wanting only in front of

the last cycle of sepia.
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Paracyathus caltha Verriii.

Paracyathus Caltha Verrill, Proc. Boston Soc. Nat. History, xii, p. 394, 1869.

Plate IX, figures 9, 9^

Corallum turbinate, with an expanding base
;
pedicle about one-

half the width of the summit. Costa3 corresponding to all the septa,

prominent near the margin of the cup and dentate ; below represented

only by lines of granules. Calicle cup-shaped, elliptical with flattened

sides, the ratio of the axes as 100 : 140 ; the summit of the longer axis is

somewhat lower than that of the shorter. Se|)ta in five regular cycles

;

those of the first and second subequal, rather broad and stout, thick-

ened uniformly, rounded at the summits, projecting about '02 of an

inch, finely granulated on the sides. The other septa are equidistant

and diminish regularly in width and height, the last being thin and

narrow. Columella formed by numerous stout, styliform processes,

rounded at tip, not crowded. The pali are similar in size, but more
prominent and flattened, increasing in height as the septa diminish,

their inner edges denticulate. They are present before all the septa

except those of the fifth cycle.

Height of largest specimen -50 of an inch; diameter -45 by '32;

depth of cup "20 of an inch.

Monterey, California,—J. Xantus, (Museums of Smithsonian In.

stitution and Yale College).

Paracyathus Stearnsii Verriu, op. cit., p. 393.

Corallum wdth an expanded base, above Avhich it is somewhat con-

stricted, and then expands rapidly to the edge of the broad, shallow-

cup, which is broad-oval in form, the edge bent into slight lobes or

undulations. Exterior of the wall with very numerous, prominent

subequal, scabrous costse, which extend from the summit to the outer

edge of the base ; on the basal portion three or five smaller ones often

alternate with one more prominent ; toward the summit some of them
have a tendency to rise into crests ; all are covered with several series

of small, sharp granulations, similar to those on the sides of the septa.

Five complete cycles of septa, with some small ones in some of the

systems belonging to the sixth cycle, so that the whole number is

about one hundred and twenty. The primary and secondary septa

are considerably broader than the others, broadly rounded and some
what exsert at summit, narrowed toward the base and divided into

two or three unequal, broad, stout, paliform teeth, which are rough

and lacerately spinulose at summit, and covered on the sides with

coarse, rough granulations. The septa of the two succeeding cycles
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are successively narrower, thinner, and less exsert, witli similar but

smallei", rough, paliform teeth. The septa of the fifth cycle are nar-

row and destitute of pali. Columella small, papillose, the papillae

numerous, slender, prominent, lacerately spinulose at summit.

Height '60; diameter of narrowest part '38 by "50
; diameter of

cup '50 by -72
; depth of cup "25 of an inch.

Monterey, California,—Robert E. C. Stearns. One specimen.

Paracyathus humilis Verriii, sp. nov.

Corallum small, cylindrical, about as ^^ide at base as summit. Wall

thin, feebly costate, except near the margin of the cnp, where the

costse become thinner, more elevated, and granulous. Calicle rather

shallow, with a sunken center. Columella small, composed of rather

open, contorted processes, with an irregular, papillose surface. Septa

in four cycles ; the primaries and secondaries subequal, with the inner

edge perpendicular and the summits broadly rounded and considera-

bly exsert ; those of the third and fourth cycles much thinner and nar-

rower, and very little exsert ; all the septa have their sides strongly

and roughly granulated. Pali prominent and rather slender, subequal,

a few of them divided into two parts, most of them with irregular

sides from which are developed small rough lobes, projecting in various

directions. There are no pali in front of the se]:)ta of the fourth cycle.

Height of the largest specimen -20; breadth -22; depth of calicle

•07
; the primary septa are "OG broad and project -05 ; diameter of the

columella '06 of an inch.

Pearl Islands,—F. H. Bradley.

BathycyathuS Edw. and Haime.

Bathycyafhus M. Edw. and J. Haime, Ann. des Sci. naturelles, 3^ ser., ix, p. 294,

1848; Coralliaires, ii, p. 22, 1857.

Corallum simple, elongated, attached by a broad base. Costne fine,

close, and simple. Calicle elliptical, very deep. Columella slightly

developed, composed of irregular processes. Septa well developed, in

five cycles (in the known species) ; those of the last cycle more devel-

oped than those of the preceding one, towards which they closely

approach exteriorly; primaries and secondaries about equal. Pali

narrow and elevated, in a single circle around the columella.

Two species of this genus, besides the following, are known:

B. Indicus Edw. and H. is from the Island of Juan Fernandez, at the

depth of 80 fathoms ; B. Sowerhyi Edw. and H. is from the upper

Cretaceous green-sand, Wiltshire, England.
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Bathycyathns Chilensis T^^^^w. and Haime.

Anniilos des Sci. nal.. 3*- ser., ix, p. 294, PI. 9, fig. 5, 1848; Coralliaires, ii, p. 23, 1857.

Corallum with the calicle subelliptical ; the ratio of tlie axes as

100 : 166; the summits of the small axis a little reentrant and more

elevated than those of the large axis, which are rounded. Columella

oblong, reduced. Septa very close, very little thickened externally

and becoming very thin Anthin, with the faces covered with numerous,

very tine grains, disposed in series parallel to the edge. Pali very

thin, covered with extremely prominent grains, with the internal edge

a little flexuous.—(Edw. and Ilaime).

Height, '40"""; larger axis of the calicle, •25; smaller, -15; depth

of fossette, 'IS.

Coast of Chili,—Gay.

Family, Turbinolid^ Edw. and Haime (restricted).

Turhinolina Edw. and Haime, Ann. des Sei. nat., ix, p. 235 ; Goralliaries, ii, p. 95,

The genera referred to this group are distinguised by the entire

absence of pali, and generally by the very open appearance of the

chambers between the septa. It includes two groups, or sub-families,

already referred to on page 536 : the TxrbhiolitKV, in which there is

no epitheca and the calicles are generally circular ; and Flahellhice, in

which the wall is completely covered by a pelicle-like epitheca, and

in which the calicles are usually elliptical.

Desmophyllum. Ehrenberg.

Desmophyllum Ehrenberg, Corall. des rothen Meeres, p. 75. 1834; Edw. and Haime;

Ann. des Sci. nat., ix, p. 252, 1848; Coralliaires, ii, p. 76, 1857.

Corallum simple, elevated, attached by an encrusting base. Wall

naked, usually smooth below and costate or crested near the summit.

Calicle very deep at center, without a columella. Septa broad, much

exsert, generally curved outward.

This genus includes several living species from the West Indies
;

Mediterranean ; Atlantic coasts of Europe ; Japan ; and the following

from South America. It also occurs in the Miocene of southern

Europe.

Desmophyllum Cum.ingii Rdw. and Haime.

BesmophyUum Cumingii Edw. and Haime, Ann. des Sci. nat., 3© ser., ix. p. 254, Pi.

7, fig. 11, 1848; Coralliaries, ii, p. 77, 1857.

This species differs from D. cristagalli in this that it is much less

elongated, and fixed by a large and scarcely curved base. Ratio of
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the axes as 100 : 157. The septa are proportionally less projecting,

and one can distinguish on their sides lines of fine and very scattered

grains, parallel to the superior edge ; the fosette of the calicle is still

more narrow.

Height, 40 niillim. ; longer axis of the calicle, 26 ; smaller axis,

19; the primary septa project 5.— (Edw. and Haime).

Pacific coast of South America,—H. Cuming.

This species I have not seen, and therefore reproduce the descrip-

tion given hy Edwards and Haime.

As it was collected by Mr. Hugh Cuming, it probably belongs to

the Paiiamian fauna.

Suborder, FUNGACEA Verrill.

Fangidce (family) Edw. and Haime. Corall., iii. p. 1; + Merulinacece (tribe) op. cit., ii,

p. 627 ; + Erhi7ioporince (subfamily) op. cit., p. 621 ; + Siderasinea, and some other

genera referred to Astrceidce.

Fungacea YGT\]1\. Proceedings Essex Institute, iv, p. 146, 1865; American Journal

of Science, vol. xl, p. 128, 1865.

Polyps short and broad, not exsert, either simple, or becoming com-

pound by marginal budd ng, rarely by fissiparity; in compound

species the in ividual polyps are usually not clearly separated by
definite walls, the septa of adjacent cells blending. Tentacles various

ill number and form, usually short and lobe-like, or bilobed, often

rudimentary or wanting, Coralla generally broad and low, in com-

pound species usually foliaceous or encrusting, the growth chiefly

centrifugal, the septal system composing the chief part of the coral.

Walls mperfectly developed, often rudimentaiy or wanting, when

present usually forming the basal or attached portion. Interseptal

chambers generally open from top to bottom, though mostly partially

interrupted by transverse bars or trabictihi?, which unite adjacent

septa ; but sometimes crossed by well formed dissepiments, as in

Puvonia and Siderastrma.

Family, Fungid^ Dana (restricted).

Fungidm (pars) Dana, Zoopliytes U. S. Expl. Exp., p. 283, 1846.

Fungince (subfamily) Edw. and Haime, Ann. des Sci. nat, 3*^ser, xv, p. 75, 1851
;

Coralliaires, iii, p. 4, 1860.

Fangidce Yerrill, Proc. Essex Inst., iv, p. 146, 1865.

Coralla simple or compound, free or attached, low and broad,

the compound forms often foliaceous. Walls basal, little developed,

often strongly costate, perforated by irregu ar openings, destitute of
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epitheca. Septa dentate, low, widely spreading, in simple species very

uunierous, in compound ones often but few. Interseptal chambers

crossed by transverse trabicuhi?. Costae echinulate, often spinose.

In some compound genei'a the polyps are of two or more kinds, the

lateral or secondary ones often very imperfectly developed, but the

central, primary polyp, even in these, has tlie essential structure of

the typical forms.

Fungia Lamarck.

Fangia (pars) Lamarck, Syst. des animaux sans vert, p. ,^69 1 801 ; W\<t. Anira. sans

vert., ii, p. 236, 1816 ;
2n'l ed., p. 369, 1836; Ehreaberg, Corall.des rotheu Meere-,

p. 48, 1834.

Fanqia Dana, Zoophytes IT. S. Expl. Exp., p. 287, 1846 ; Edw. and Haime, Ann. des

Sci. nat, 3^ ser, xv, p. 76, 1851 ; Coralliaries, iii, p. 5, 1860.

Corallura simple, circular or nearly so, while young turbinate and

attached by a narrow base ; the outer margin growing outward

rapidly and becoming horizontal or revolute, the pedicle breaks off

and the coral afterward remains free, resting upon the flat or concave

basal surface, formed by the wall, which in life is completely covered

by a lime-secreting membrane, by which the scar of adherence is soon

obliterated. Wall more or less perforated by irregular openings,

especially near the margin, covered with radiating cost.e, which are

denticulate or even spinose. Septa very numerous, unequal ; the

principal ones high and thickened near the central fosette, those of

the later cycles broadest near the margin, becoming thin and unitiiio-

together toward their inner edges, usually with a more or less marked

tentacular tooth at the points where they become narrower. Central

foselte small. Columella little developed, trabicular.

This genus is represented by many large and line species, several of

them becoming more than a foot in diameter, in the Indo-Pacilic

fauna. These species abound in the shallow lagoons of the Feejee

and Society Islands, Kingsmills, Pliillipines, and throughout the tropi-

cal parts of the central Pacific and Indian Oceans, extending on the

coast of Africa from Zanzibar to the coral reefs of the Red Sea. In

the Atlantic Ocean none have hitherto been found, unless a small un-

described species, dredged by JMr. Pourtales, of the U. S. Coast Sur-

vey, at a great depth between Florida and Cuba, really belongs to

this genus.

The following is remarkable as the only species hitherto discovered

on the Pacific coast of America. It appears to be very local in its

habitat, having been as yet found only at one small island.
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Fungia elegans Verriii.

Faiigia elegans Verrill, Araer. Journal of Science, 2d ser, xlix, p. 100, Jan. 1870.

Plate X, figures 1 and 2,

Corallurn, Avlien young, regular and round, often becoming slightly

oval ; when adult, usually more or less angular, the edge plicated,

forming six to twelve lobes. The upper surface becomes very convex

in mature specimens and the lower surface deeply concave and

covered mth very numerous, fine, subequal, elevated costse, which are

finely dentate on the outer half, becoming nearly entire and very faint

toward the center, whicli usually shows the scar, where it was at-

tached when young. Septa thick and rather crowded, very unequal,

the six primaries very prominent and thick at the inner end; those of

succeeding cycles successively shorter and less elevated. Edges of

septa unevenly crenulate, or finely dentate. Columella slightly de-

veloped, loosely spongy ; median fosette small, narrow, elongated; the

two septa in the direction of its longer diameter much less elevated

and thinner than the rest. Trabiculae stout, conspicuous, often coales-

cing into continuous transverse plates.

The smallest unattached specimens are '90 of an inch broad by '35

high; ordinary specimens are about 190 broad by 1*10 high; some

of the largest 2-25 by ri5 ;
2-35 by 1-20

;
2*40 by 1-25

;
2-55 by I'll.

Near La Paz,—J. Pedersen.

Of this small but very interesting species Capt. Pedersen has sent

more than one hundred specimens, all of which came from a single

locality.

Family, Agaricidje Verrill.

Fungidce (pars) Dana, Zoophytes U. S. Expl. Exp., p. 283, 1846.

Lophoserince Edw. and Haime, Comptes-rendus de I'Acad. des Sci,, xxix, p. 71, 1849.

LophoserincB (pars) Edw. and Haime, Ann. des Sci. nat., 3^ ser., xv, p. 101, 1851;

Coralliaires, iii, p. 35, 1860.

LopJwseridce Verrill, Proc. Essex Inst., iv, p. 146, 1865.

Coralla simple or compound. Wall, and basal disk of compound

species, compact, imperforate, costate. Costfe generally nearly equal,

seldom echinidate or dentate. Septa compact, usually few, low, pro-

longed outwardly, extending between adjacent cells. In compound

species the coral is generally encrusting, or thin and foliaceous, the

polyps covering one or both sides of the foliiie, and budding chiefly

around the margins, from the prolonged septal systems. The cells are

not separated by definite walls. In some genera, however, like Pavo-

nici and Siderastrce't, the coral forms more or less thickened plates, or

even globular masses, while the interseptal chambers have transverse

dissepiments, as well as trabiculse.
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Since Lophoseris is a late synonym of Pavonia it is undesirable to

use it for the derivation of the family name. Pavonidoe is in use in

ornithology.

Pavonia Lamarck.

Pavonia {pars) Lamarck, Syst. des animaux sans vert., p. 372, 1801 ; Hist. nat. des

anim. sans vert., ii, p. 238, 1816; 2nd edit, ii, p. 376.

Pavonia Ehrenberg, Corall. des rothen Meeres, p. 104, 1834; Dana, Zoophytes U. S.

Expl. Exp., p. 319, 1846.

Lophoseris Edw. and Hainie, Comptes-rendus de I'Acad. des Sci., xxix, p. 72, 1849;

Ann. des Sci. nat., 3e ser., xv, p. 121, 1851; Coralliaires, iii, p. 65, 1860.

Pavonia Verrill, Bulletin Mus. Comp. Zoology, i, p. 54, 1864 ; Proc. Essex Inst., v,

p. 45, 1866.

Coralla compound, adherent, encrusting or foliaceous, generally

with rising crests, foliae, or lobes of various kinds ; sometimes thick

and massive, often thin and delicate. The foliaceous forms usually

have both surfaces covered with polyps, but some of the horizontally

spreading species are foliaceous near the edge, with polyps only on

the upper side, the lower side being naked and finely costulate.

Polyp-cells scattered, clearly defined, but not separated by distinct

walls, the adjacent ones united by prolongations of the septa.

Columella tubercular, sometimes rudimentary. Septa few, gene-

rally more or less thickened. Dissepiments, in the thick species, well

developed ; in the thinner ones represented only by trabiculse.

The name, Pavonia., was rejected by Edwards and Haime because

Hubner used it among insects in 1816, but they overlooked the iiact

that the genus was first established in the earlier work of Lamarck,

published in 1801.

This genus has nearly the same distribution as Fungla. It is found

throughout the tropical regions of the Pacific and Indian Oceans,

from the west coast of America to the east coast of Africa, and from

the Hawaiian Islands, Southern Ja})an, Hong Kong, and the Red Sea

on the north, to Australia and Zanzibar on the south. It is repre-

sented in this great area by many species. No species has yet been

found in the Atlantic Ocean, where it is replaced by Agaricia.

Pavonia gigantea Verriii.

Pavonia gigantea Verrill, Proc. Boston Soc. Nat. Hist., xii, p. 394, 1869.

Plate IX, figure 7.

Corallum very large, thick, encrusting, near the edges often some-

what free ; upper surface nearly flat or variously undulated and un-

even, covered with large, distant, stellate cells, which are either irreg-

ularly scattered, or sometimes in somewhat regular rows for a short
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distance, and in the latter case contiguous laterally, but the rows are

separated by spaces equal to once or twice the diameter of tlie cells,

which are united by very prominent septo-costal lamellte. In the

largest cells there are usually twenty-four septa, in three regular cycles,

often twelve, sometimes only eight or ten, and frequently irregular

numbers, between twelve and twenty-six, but in all cases they are

alternately large and small. The larger septa are very stout, much

thickened at the margin, tapering to a sharp edge within, the sides

and edge roughly granulous ; the costal part is very prominent, thick?

but less so than the marginal part, sharp-edged, and almost always

continuous with one of the large septa of an adjacent cell. The

alternating small septa are not more than half as wide, thin, much

less prominent, slightly thickened at the mai'gin, and extend as thin

costal lamellie between the much thicker and more prominent primary

ones to adjacent cells, but they are often interrupted and variously

branched. Stout trabiculae are often visible at the surface between

the costal lamellae. Columella represented by a small central tubercle,

which is often wanting, and a deeper, large, solid portion, which fills the

center of the cell below, and unites with the inner edges of the septa.

The endotheca consists of distinct, regular, thin, nearly horizontal,

transverse septa, as in many Astrseans ; these are about '03 to "05 of

an inch apart in the same interseptal chamber, as seen in a vertical

section. The radiating septa are solid and continuous.

The largest specimen is nearly three feet long, two feet broad, and

eight inches thick in the middle ; diameter of cells mostly '08 to '12
;

distance between them, in the direction of the costal plates, generally

•10 to 'IG of an inch.

Pearl Islands,—F. H. Bradley.

It was brought from seven fathoms by Mr. Clarke, a pearl collector

who gave great assistance to Mr. Bradley while makiiig his collections.

Pavonia Clivosa Verrill, op. cit., p. 395.

Plate IX, figure 8.

Corallum thick and massive, lobed, or rising into very large rounded

eminences or oblong ridges, thickly covered -with stellate cells, which

are smaller and nearer together than in the preceding species. Cells

mostly uniformly scattered, often closely crowded and contiguous on

the summits of the prominences, usually separated on other parts at

distances about equal to their own diameter. Septa generally from

sixteen to twenty-four, alternately larger and smaller ; the larger ones

rather thin, only little thickened even at the margin, roughly granu-

lous on the sides ; their costal prolongations elevated and rather thin.



yerrill, Notes on Radiata. 545

Smaller septa about half as wide, a little thinner and less elevated, as

are also their costal prolongations. Columella a small tubercle, often

prominent, sometimes flattened. Internal structure as in the preced-

ing, but the transverse septa are nearer together.

The largest specimens are ten inches to two feet in diameter ; and

often a foot thick or high ; some of the prominences or lobes are from

four to six inches in diameter, and nearly as high ; diameter of cells

mostly '05 to '06
; distance between them ordinarily "05 to -08.

Pearl Islands, at extreme low-water of spring tides,—F. II. Iiradley.

Stephanaria Verriii.

Stephanocm-a Veriill, Proc. Boston Soc. Nat. History, vol. x, p. 330, 1866, {nou Ehren-

berg).

Stephenaria Verrill, Transactions Conn. Acad., i, p. 340. 1867.

Coralla compound, consisting of irregular short, lobe-like branches.

Cells moderately large, with two or three cycles of septa, which

are denticulate on the edge, well developed, and mostly confluent

with those of adjacent cells. Walls indistinct or wanting, the divis-

ions between the cells indicated only by small, granular points, which

sometimes interrupt the septa of adjoining cells. Columellci papillose.

Paliform papillae before all the principal septa, the inner ones becom-

ing confounded with the columella.

This genus resembles Si/nartfa V. and Psammocora Dana, but

differs from the first in the well developed septa, and many other

characters, and from the last in having papilliform pali and columella.

Stephanaria stellata Verriii.

Stephnnocora stellita Yerrill, op. cit., p. 330, 1866.

Plate IX, figures 4, 4^

Coralla forming rounded clumps of short, irregularly lobcd and

contorted branches, which are very unequal in size and foi-m ;
some-

times nearly simple and angular, with a large cell at the top
;
at other

times, even on the same clump, having the summit very much ex-

panded, so as to form flattened, contorted lobes, with acute summits

and lateral crests, or even mieandriniform lobes. The branches are

usually about an eighth of an inch distant, sometimes more, the sides

covered with rather large, starlike, shallow cells, one, or several, larger

than the others often terminating the branches, which appear to in-

crease by the upward extension of one of the edges of these cells by

submarginal budding. Septa twelve to twenty, often with other

rudimentary ones, rather thick and strong, with sharp, spiny granu-
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lations or teeth on the sides and edges, and mostly confluent with

those of adjacent cells. Color of the unbleached coral ash-gray or

yellowish gray.

Height of coral 3 inches ; length of living portion of branches '25

to -45
; the diameter of the larger cells -10 of an inch.

Panama and Pearl Islands,—F. H, Bradley ; La Paz, Gulf of Cali-

fornia,—J. Pedersen.

Addenda.

Since the preceding article has been in press several collections have

been received from new localities, containing, in some cases, additional

varieties and species, some of which are introduced here to make the

article more comjilete, while the others will be enumerated in tlie geo-

graphical lists in the next article. Some of the species of the west

coast have also been figured and described during the past year in

foreign works. Dr. Albert Kolliker, especially, has very fully descri-

bed some of the Pennatulidm in his admirable work on that group.

Renilla amethystina Verriii, p. 379.

Renilla reniformis {pars) S. Richiardi, MonoRrafia della fomiglia dei Pennatularii, in

Archivo per la Zoologia, I'Anatomia e la Fisiologia, Ser. ii, vol. i, p. 133, 1869, {non

PaOas).

Dr. Richiardi has made a serious mistake in referring this very dis-

tinct species to the common species of the southern coast of the Uni-

ted States. He also refers R. Damti V. and R. peltata V. to R. reni-

formis, both of which are very distinct from it, approaching R. viola-

cea more nearly, though apparently quite distinct from that species

also. It is probable that he is personally unacquainted with these

species.

Leioptilum. undulatnra Verriii, p. 38i

Pennatula undulata Richiardi, op. cit., p. 33.

Leioptilum undulatum Kolliker, AQatomisch-Systematische Beschreibung der Alcyo-

narien, I, Pennatuliden, (Abhandl. d. Senckenb. Naturf. Gesellschaft, Bd. vii), p.

143, Taf. X, figures 76, 77, 78. 1870.

Prof. Kolliker describes three additional specimens from Mazatlan,

all of which were larger than the original specimen. They were re-

spectively 127""» long by 32""^ broad; 167 long, the feather 89, stock

of 78; and 235'"™ long, the feather 133, stock 102, breadth of feather

58, stock 22, greatest breadth of the pinniB 48, height 26. The last

specimen had 32 pinnae on one side and 34 on the other.
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Dr. W. Newcomb last year dredged two specimens in the Gulf of

Fonseca, one of which he has sent to the Museum of Yale College.

He has also loaned me a colored drawing, made from one of these spe-

cimens while living, by Mrs. Newcomb.

The specimen referred to is considerably smaller than those previ-

ously described, and is evidently quite immature. Its entire length is

66'"'", of which the pinnate portion, or feather, is 38, and the pedun-

cle 28. The pinnate portion is rather oblong, very little rounded on

the sides and obtusely rounded at the end. The ventral surface (dor-

sal according to Kolliker) of the stalk is narrow below and concealed

by the pinnae, which meet but do not overlap ; the upper part is broader

and not concealed, its surface is nearly smooth, light gray with

streaks of brown. The dorsal surface (ventral, Kolliker), comprising

about half the entire circumference, is thickly covered, except along a

linear, median, naked space on the lower half, with I'ounded verrucse,

formed by the rudimentary polyps, or asexual zooides ; the outer ver-

rucae are largest, those nearer the middle becoming smaller and more

crowded ; the verrucfe are purplish brown, owing to numerous minute

purplish spicula, the surface between is grayish white. There are 22

pinnae on each side, with a few other rudimentary ones ; the larger

ones are broadly rounded, the edge thick and slightly undulated, form-

ing nearly a half circle ; they are attached by a narrow base, the

polyps of the edge extending in front to the point of attachment, but

the dorsal edge is naked, elevated, thin, and concave ; the sides are

smooth, grayish white, except near the outer border, which, like the

edge and the bodies of the polyps, is purplish, owing to the minute

purple spicula with which those parts are filled. The polyps are

closely arranged on the thickened edge, in about three rows. The

peduncle is constricted just below the feather, swollen below the mid-

dle, blunt at the end, and yellowish below, blotched with purplish

brown on the upper part of the dorsal surface.

Length 2-65 inches ; the feather 1-55; the peduncle 1-10; breadth

of the feather -80 ; of the peduncle '40 ; of the stock in middle of

feather 'Zb ; breadth of largest pinnae '50 ; their height in center "30;

of posterior edge -20; width of polyp-bearing edge -07.

The specimen drawn by Mrs. Newcomb, was, when living, 4*55

inches long ; the feather 2*85
; the peduncle 1"65

;
greatest breadth of

feather 1-40; of peduncle 80. The feather is more oval in outline,

the middle pinnae being more extended ; the peduncle is strongly con-

stricted above, suddenly expanded below the constriction, and thence

tapering to a point. The color of the peduncle, in life, was orange-
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yellow at the lower end, light yellow in the middle, upper part spot-

ted with dark gray and ^brown ; front of stalk tinged with purple

;

back grayish, the verrucse dark brown
;

jjinnse, on the back and sides,

whitish, the edge with the polyps yellowish brown.

Ptilosarcus G-urneyi Gray, p. 382.

Ptilosarcus (rM?7iei/« Richiardi, op. cit., p. 61, Tav. IX, fig. 5cS; Kolliker, op. cit, p.

146.

This species has an elongated, club-shaped form, the peduncle con-

stituting from one-third to nearly one-half the entire length. The pin-

nate portion is thick, rather oblong, slightly tapering both ways from

the middle. The pinnie are numerous, 50 to 54 on each side, crowded,

broad, rounded, nearly semicircular, attached by a broad base, the

posterior edge e.\tending beyond the base in the form of a rounded

lobe ; the edge is thickened and covered by small polyps, arranged in

about four rows, each polyp surrounded by prominent, spine-like spic-

ula. Dorsal surface (ventral according to Kolliker) of the stalk with

two broad bands of small, crowded, granule-like papillae, formed by

the asexual zooides or " rudimentary polyps." The peduncle is thick,

bulbous, very muscular, the surface strongly sulcated in contraction

;

the interior with four longitudinal canals. Axis long, slender, fusi-

form, tapering to the long, slender, I'ecurved points.

A large specimen from Puget Sound, in alcohol, is 1 inches long

;

the feather 5*25; the peduncle 4 "75; greatest breadth of feather 2

;

diameter of peduncle 1"25
; breadth of largest pinnae 1 -50

; height 'SO.

Prof. Kolliker describes a specimen from Vancouver Island, belong-

ing to tlie Museum of Stockholm, which has quite diiferent propor-

tions: whole length 283"""; feather 180; peduncle 103; breadth of

peduncle 20; of feather 45 to 50; of pinnae 25; height of pinnae 30""".

This specimen had 54 pinnae on each side.

Stylatula, page 382.

In addition to S. gracilis and S. elongata, Richiardi refers to this

genus Virgularia Fimnarchica Sars ; V. multiflora Kner, from the

Adriatic Sea; and V. elegcms Danielsen, from Christiansand.

Leptogorgia Agassizii Vemii, p. 388.

Some of the specimens from La Paz are of large size (12 to 18

inches high and 18 to 24 broad) and form complex fronds. The more

regular ones give off several lateral fronds from near the base of the

primary ones ; these are at first nearly at right angles to the main
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frond and attached to it vertically by one edge, but they soon bend

around laterally and become parallel to the primary frond ; other

fronds often arise from the secondary ones, especially from the part

where the bend occurs, and spread in the opi)osite direction. In

some specimens all the secondary fronds, often tlmounting to a dozen

or more, are thus united together, leaving between them large square

or oblong spaces, often open both from above and below. In one

specimen the fronds are numerous, more or less united together, and

spreading outward in all directions, while the iij^per sides are prolife-

rous and give rise to many small fronds, thus producing a large and

pretty regular I'osette.

These specimens have slender branchlets and small meshes. The

color is bright red or purplish, mingled with yellow.

Leptogorgia pulchra, sp. nov.

Corallum reticulated, iiabellifoi-m, either simple and extending in

one plane, or composed of several fan-shaped fronds arising from the

sides of the primitive one nearly at right angles and then becoming

parallel. The trunk usually divides close to the base into several

principal branches which subdivide rapidly and soon lose themselves

among the reticulated branchlets. The meshes are variable in form

and size, but commonly angular with rounded corners, often squarish,

frequently higher than broad. The branchlets, in the typical form,

are rather thick, squarish, with prominent rounded verrucae, arranged

in about two rows on each side, and rather crowded, but in the slen-

der form fewer and more distant, and often but slightly elevated.

The cells, when open, are mostly slightly bilobed.

Color light or deep reddish or purplish and usually tinged with

yellow or orange, often yellowish red or brick-color, or various shades

of reddish brown.

Height of the larger specimens 8 to 15 inches, generally broader

than high ; diameter of the branchlets, in the best grown specimens,

about 'OS, in some cases the branchlets vary in the same specimen

from "05 to '10, sometimes they are slender throughout and not more

than "05 in diameter.

The spicula are deep red and bright yellow, or orange-yellow,

mingled usually in about equal numbers. The longer double-spindles

are rather slender, oblong fusiform, rather obtusely pointed, with a

pretty broad median space and about three well separated whorls of

low crowded warts on each end, and small terminal clusters. The
Stouter double spindles are similar, but more oblong in form and

blunter, with about two crowded whorls and a terminal cluster of
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warts on each end. Many small spicula have a wider median space

and one whorl, with a terminal cluster close to it, on each end ; mi-

nute rounded heads are frequent. The polyp-spicula are mostly

bright red, but some yellow ; they are mostly rather slender with few

slight denticulations on one or both sides. The longer double-

spindles measure -102'"'" by •036'""\ -096 by '036, '090 by -030, -084

by -030; the stouter ones -090 by '036, -084 by -036, 078 by '036;

the small spicula with single whorl on each end "054 by '024, -048 by
•024, -040 by -024.

La Paz,—6 to 8 fathoms, by divers,—J. Pedersen.

Leptogorgia piilchra, var. exilis, nov.

Corallum flabelliform, loosely reticulated, with larger, squarish or

oblong meshes. Branchlets quite slender, roundish, with smaller,

scattered, sometimes prominent, but more commonly scarcely raised,

rounded verrucse, which are mostly arranged alternatingly in about

four rows on the branchlets, on the terminal ones often in a single

row on each edge.

Color, as in the typical form, variable, but always formed by a

mingling of some shade of red with bright yellow or orange spicula,

in various proportions. Some of the specimens are 12 to 15 inches

high and about as wide ; branchlets "04 to "07 in diameter ; meshes

•2U to -25 wide ;
-25 to -75 high.

The spicula agree very nearly in size, form, and color with those of

the typical form.

La Paz, by pearl divers,—J. Pedersen.

Several specimens of this variety are in the collection. They differ

so much from the typical specimens, which are more numerous, that

they might readily be mistaken for a distinct species, but one large

specimen has the branches, branchlets, and verrucse of the typical

form throughout the greater part of its extent, but toward one edge

they gradually diminish in size, while the verrucse diminish at the

same time in size and number, until we have the extreme form of the

slender variety, forming a considerable portion of the upper end and

one edge of the frond, thus proving the specific identity of the two

forms. The spicula, also, even from extreme specimens of each form,

show very little variation.

This species in external form has considerable resemblance to L.

media and X. Agassizii. The typical form has about the same sized

branchlets and meshes as the former, but has more prominent ver-

rucas ; it is much coarser than L. Agassizii and has larger meshes,
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but some of the forms might be mistaken for a coarse variety of the

latter. The spicula are, however, very different from both those

species, which have spicula remarkable for their short stout forms,

with bluntly rounded ends and crowded warts.

The slender variety resenibles, in the size of the meshes and brancli-

lets, L. eximia, but the latter has entirely different spicula, remark-

able for the distant and elongated Avarts.

Leptogorgia tenuis, sp. nov.

Corallum flabelliform, consisting of very slender branches and

branchlets, which are loosely reticulated, many of the branchlets be-

sides the terminal ones, remaining free. The meshes are generally

about a quarter of an inch wide, and vary in length from a quarter of

an inch to nearly an inch. The larger branches are roundish with dis-

tant, scattered, relatively large, subconical, prominent verrucse, which

form about four irregular rows. The terminal branchlets are very

slender, with the conspicuous, conical verrucre alternating in a single

row on each edge ; the tips enlarged and flattened, terminated by two

verrucas. Coenenchyma thin, firm, finely granulous. Axis blackish.

Color bright light red, uniform througliout. The spicula are light

red and yellowish, and are quite regularly fusiform. The longer

double-spindles are slender and very acute, with a well defined median

space, bordered by large wreaths of short rough warts, beyond which

there are three or four whorls of smaller warts, diminishing gradually

to the ends, where they blend with the acute terminal ones. The
stouter double-spindles are similar in form and structure and only a

little less acute, with the warts more crowded. There are a few mi-

nute spicula, with a wide median space and a single whorl and termi.

nal cluster of warts on each end. The polyp-spicula are light pink

slender, with a few low blunt denticulations on one or both sides.

The longer double-spindles measure -ISS"'"' by -042'"'", -132 by
•042, -120 by '036, -108 by -036; the stouter double-spindles are

•138 by -048, •126 by '048, -120 by .054, -120 by '048, '108 by -048,

•090 by -048.

La Paz, on base of Eagorgia nohilis^ var. excelsa, in from 4 to 6

fathoms,—J. Pedersen. One specimen.

Externally this species most resembles i. eximia, though the

branchlets are more slender and the verrucas fewer and larger. The

spicula are entirely different, being more regularly fusiform and acute,

with much less prominent and more numerous warts. They resemble

those of X. Adamsii more than those of any other species, but are

Trans. Connecticut Acad., Vol. I. 67 Dec, 1870.
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larger, and stouter, and less acute. In external appearance it also

resembles the slender variety [exilis) of the preceding species, but

the spicula are much larger, more regularly fusiform, and much more

acute, with comparatively few of the short blunt forms.

Leptogorgia labiata, sp. nov.

Leptogorgia ramulus, var. (page 396).

Of this form, hitherto regarded as a northern dwarfed variety of

L. ramulus, I have more recently seen additional specimens from

other localities, all of which present the same characters, both of ex-

ternal appearance and spicula. I am therefore led to regard it as a

distinct species.

It is low and densely branched, rigid, the branchlets short, thick,

squarish, generally blunt, sometimes clavate, but often obtusely

pointed. The verrucae are conspicaous, elevated, rounded, closely ar-

ranged in about four longitudinal rows, divided at the summit or on

the upper side into two lateral lobes or lips, which form the borders of

the oblong cells.

The color is red or brownish, generally more or less tinged with

yellow, especially around the cells.

The largest specimens seen are about five inches high and four

broad; the terminal branchlets "25 to 1 in. long; about "12 in diam-

eter.

The spicula are somewhat larger than those of L. ramulus, and de-

cidely stouter and more rounded at the ends, with more crowded

warts, which usually form a rounded terminal clustei*. They are rose-

red and light yellow.

Acapulco,—A. Agassiz ; Cape St. Lucas,—J. Xantus ; Corinto,

Nic,—J. A. McNiel ; Tehuantepec, Mexico,—Dr. Sumichrast (Chicago

Academy).

Leptogorgia exigua, sp. nov.

This form I have formerly regarded as a dwarf variety of L. cuspi-

data, but having recently seen numerous specimens from several

widely separated localities, I am led to regard it as a peculiar species,

allied to L. cuspidata and L. rigida.

Although quite variable in color and somewhat so in form, it never-

theless always has characteristic features by which it may be easily

recognized. The color is really less variable, when closely examined,

than it would seem to be at first sight. It is a mixture of purplish

red and yellow in varying proportions, the yellow spicula being

generally more or less concentrated around the cells, and often ting-
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ing the whole sui-face, while at other times red or purplish spicula

predominate at the surface, giving this hue to the whole coral. It is

a low, thickly branched, rather rigid species, the branches arising sub-

pinnately and ascending. The branchlets are roundish, slightly taper-

ing, generally with obtusely pointed or rounded endfe. The cells are

small, not })rominent, often sunken, evenly scattered over the surface,

except along a narrow, ill-defined naked space on each side of the

branches, which sometimes shows a slight groove.

Color purplish red or brown, with or without a tinge of sulphur

yellow ; reddish or purplish with a circle of sulphur-yellow around

the cells ; or yellowish more or less mixed with purplish or reddish at

the surface. Axis black.

Height 2 to 5 inches ; breadth about the same ; length of terminal

branchlets "25 to 1*50
; diameter '10 to 'IS.

The spicula are mostly small and blunt, bright rose-red or light

purplish, mixed with bright yellow. The longer double-spindles are

not numerous, rather oblong, stout, blunt, with about three crowded
whorls and a terminal cluster of low, rough warts. The stouter

double-spindles are numerous and of various forms, mostly short and

thick, obtuse or rounded at the ends, with about two crowded whorls

of rough warts on each end ; some have a very narrow median space
;

others a well defined one ; many short stout spicula have but one

whorl of warts each side of the median, with rounded terminal clusters
;

minute ones of the same kind are abundant. There are also numer-

ous rough heads and double-heads, of various sizes. The spicula are

smaller and blunter, or more rounded, than in L. rigida and L. cuspi-

data, and there are none of the stout acute double-spindles, that are

abundant in those species.

The longer double-spindles measure -132'"'" by -042, -102 by -042)

•096 by 036, '084 by -036 ; the stouter double-spindles -102 by -048,

•096 by -048, ^084 by ^048, '078 by '042, -072 by -048; the heads

•072 by ^060, ^072 by '048, -060 by -048, -042 by ^042 ; the double-

heads •OeO by 048, -042 by -036.

Corinto, Nic, at low water, both yellowish and purplish varieties,

common,—J. A. McNiel ; Gulf of Nicoya, by pearl divers, small yel-

lowish variety,—J. A. McNiel; Tehuantepec, Mex.,—Dr. Sumichrast

(Chicago Acad.) ; Acapulco,—A. Agassiz ; Guaymas,—Dr. E. Palmer
(Chicago Acad. Science).

Eugorgia nobilis, var. excelsa Vemii, page 409.

This variety forms fan-shaped fronds and grows to a very large size,

some of the specimens exceeding in height those of any other species
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of the west coast known to me. The base is large and spreading.

The trunk is thick at base, usually very short, dividing at once into a

number of main branches. Sometimes several trunks arise from the

same expanded base and form large parallel fronds, close together.

The main branches give off, subpinnately from each side, at distances

of "5 to 2 inches, irregularly alternating secondary branches, which on

the outer branches are more numerous on the upper or inner side of

the branches. The secondary branches subdivide in the same man-

ner, as do their branches and branchlets in turn, until many of them

are five or six times divided. The branches and branchlets mostly

start out at a wide angle and then bend abruptly upward and become

sub-parallel. The terminal branchlets are often from two to six inches

long without division, and usually rather slender, a little compressed,

with a well-marked median groove and a very narrow median naked

space. The polyp-cells are very numerous, scarcely raised, and form

a broad band on each side.

The color is uniform light yellowish brown or chestnut, varying

somewhat in tint in different specimens, sometimes nearly brick-red.

One of the largest specimens is 34 inches high ; 28 broad ; diameter

of the base 6 ; of the trunk 1 '50 ; of the main branches mostly '30 to '40

;

of the terminal branchlets '05 to '12, but mostly about '10 of an inch.

The spicula are pale yellow and pink. The longer double-spindles

are moderately slender and acute, with about three irregular whorls

of well-separated, prominent warts. The stouter double-spindles are

larger and much stouter, bluntly rounded at the ends, with two

or three whorls and a terminal cluster of large, rough warts, which

are often crowded, but sometimes well separated. The double-wheels

are unusually small, mostly longer than broad, with very small term-

inal and larger median wheels.

The longer double-spindles measure -108"'"' by -036"™, '102 by -042,

•102 by -036, -102 by -030, '096 by "024, -090 by '033; the stouter

double-spindles -090 by '042, -084 by -048, '084 by '045, -078 by

•045 ; the double-wheels -048 by -042, '042 by -042, ^042 by -036, -036

by -030, -030 by -030.

La Paz, 6 to 8 fathoms, by divers,—J. Pedersen ; La Paz,—Major

Wm. Rich ; Acapulco,—A. Agassiz.

Eugorgia multifida Verriii, sp. nov.

Corallum flabelliform, the branches very numerously divided in a

pinnate manner, forming densely ramulous, but not reticulated fronds,

two or more sometimes arising from the same base.

The trunk divides at the base into several large, irregular, divergent
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and crooked branches ; these often give off similar large and iri-egular

secondary branches, which like the secondary branches are closely

pinnate along their whole length the pinnae or branchlets being sepa-

rated by intervals of "10 to '15 of an inch ; most of these are again

pinnate and many of them bijnnnate and tripinnate, in the same man-

ner, the branches being everywhere closely crowded, and often sepa

rated by spaces not exceeding their diameter, and seldom exceeding

•15 or "20 of an inch. The branchlets are short and variously curved,

spreading abruptly at wide angles, the terminal ones varying in length

from '10 to '50 of an inch ; they are more or less angular and covered,

except along a narrow, often indistinct, median space, with crowded,

prominent, rounded verrucse. Main branches strongly sulcated on

the sides ; and partially covered with distant, scattered verrucoe.

Color deep orange-brown ; the borders of the cells mostly bright

yellow; the main branches streaked with red and yellow, more or less

blended, due to the two colors of the spicula.

The largest specimen is 22 inches high ; 24 broad; diameter of the

main branches -25 to "40
; of the branchlets 'Oo to '10, mostly about '07.

The spicula are deej) red and bright yellow intermingled with some

that are light purplish. They are large for the genus, and consist

largely of short, stout double-wheels with much fewer dovible-spindles.

The longer double-spindles are quite slender, mostly acute, with a

wide median space, and there are four whorls of small, separate warts

on each end. The stouter double-spindles are similar, but blunter and

have more crowded warts. The double-wheels are mostly about as

broad as long, with a well developed median space, bordered by broad,

often sharp-edged "wheels," beyond which there is a smaller terminal

wheel on each end; the edges of the wheels are often rough or wai-ty

on one side.

The longer double-spindles measure •132""" by -042™"% -126 by -030,

•108 by -036; the stouter double-spindles measure -132 by -048, -120

by -048, -108 by -048, -108 by ^042, -102 by -054, -102 by '042; the

double-wheels -066 by -048, -060 by -060, -060 by ^054, -054 by -054.

La Paz, in 6 to 8 fathoms, by divers, rare,—J. Pedersen ; Mazatlan,

—

J. Dickinson ; Acapulco,—A. Agassiz.

In mode of growth, this species resembles E. aurantiaca and E. Da-

niana, but it is more densely ramulous, with larger and more i)romi-

nent verruca? than either of those species, and the doul)le-wheels are

stouter and in form qiiite different from those of both, and much lar-

ger than those of the latter. The color is also peculiar in the six

specimens exammed.
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Tlie two following descriptions are reproduced from the American

Journal of Science, xlviii, pp. 427 and 428, 1869. The spicula were

prepared from the original specimens and sent by Prof. A. Kolliker.

Psammogorgia fucosa Verriii, p. 4i7.

The spicula from the original example of this species show that it

is very distinct from the species that I have hitherto referred to it

{Leptogorgia Caryl). It appears, judging from the spicula, to be a

Psammogorgia^ allied to P. teres, but quite distinct. The figure rep-

resents it as 10 inches high and 9 broad, with the branches about '15

of an inch thick, enlarged at the axils. Several stems arise from one

base, as is usual in P. arbuscida, the largest trunk being half an inch

in diameter. The branches are irregularly dichotomous, the divisions

being '5 to _ inches apart ; the final branchlets are stout, scarcely

tapering, obtuse or clavate at the ends, often crooked, '5 to 1 inch

long, "12 to 'IS of an inch in diameter. Cells small, oblong or oval,

flat on the branches, slightly raised on the branchlets. Color dull

reddish.

It is remarkable for the great diversity in form and color of the

spicula. These are white, yellowish, light red, deep red, and amethys-

tine intermingled. They are mostly stout, blunt, and covered with

large rough warts. Among them are various foi'ms of spindles, double-

spindles, double-heads, heads, and stout warty clubs, with various

irregular forms. The stout double -spindles, which are most numer-

ous, are short and thick, mostly with obtusely rounded ends, some-

times acute, median naked space narrow, bordered by whorls of large,

coarse, rough warts, beyond which there are usually one or two whorls

of smaller warts and a terminal cluster, but in many cases there are

none between the median whorls and the terminal cluster, in other

cases the whorls become crowded and thus the forms pass into large,

stout ^ double-heads," in which the ends are rounded and densely cov-

ered with rough warts.

Numerous sj^icula lack the naked median space and are densely cov-

ered Avith large rough warts, some of these are short and rounded, in

the form of heads ; others are longer, tapering at both ends, and have

the form of very stout spindles ; others are large at one end, with the

other tapering, or club-shaped. The polyp-spicula are long, slender

spindles, tapering quite regularly to both ends and covered with small

warts. The large double-spindles measure •156"'™ by -072, -156 by

•066, ^150 by ^072, ^144 by ^084, -144 by -060; the smaller ones -120

by •oeo, -108 by '060, ^072 by ^048; double-heads -132 by '096, •132 by

'090, -096 by ^084; the heads ^108 by -084, -048 by -048; the stout
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spindles -156 by -072, -144 by '072, -120 by,] '072; the clubs -144 by

•084, -144 by -072, -096 by -048; the polyp-spicula '156 by -030, -156

by -024, -144 by -024, -102 by -024.

Mazatlan,—Voyage of the Venus.

Echinogorgia aurantiaca Verrill, pp. 4i3 and 450.

The sj^icula of this species show that it is an Echinogorgia, pretty

nearly allied to E. sasappo. The spicula are yellow, mostly large,

broad, flattened clubs, or scale-clubs, the smaller end often acute,

sometimes blunt, covered with rough warts, the large end usually ter-

minating in one or more broad, flat, irregular, rounded scales, which

are often lobed, or even subdivided into sharp, lacerate spinules.

With these are many, more or less regular, four-branched crosses, with

rather slender, acute, warty branches ; and various forms of irregu-

lar, often branched, warty spindles and compound spicula.

The clubs and scale-clubs resemble those of E. sasappo figured by
Dr. Kolliker in his Icones Histiologicse, Taf. xviii, figs. 9,^ and 0,3,

The scale-clubs measure -290'"™ by '216™'", '288 by -204, -288 by -156,

•264 by ^192, -260 by -168, -240 by -156, -216 by -156, -192 by -132,

•192 by -084, -180 by '084; the crosses -240 by -192, •180 by •ISO, '144

by •120, ^120 by -096
; the irregular spindles -336 by -072, -288 by •0S4,

•252 by -084.

Callao, Peru,—Mus. Paris,

Heterogorgia papillosa Verriii, sp. nov.

Corallum dichotomous, consisting of few, elongated crooked branch-

es, which are two or three times divided. The branches are of nearly

uniform size, and bend out in a broad curve at the axils. The termi-

nal brauchlets are from one to three inches long without division, and

blunt at the end ; like the branchlets they are round and crooked,

covered on all sides with prominent papilla-like verrucje, which are

mostly eight lobed and open at summit. The lobes of the verrucse

are supported by long slender, sharp, curved spicula, which project but

little from the surface. The lower parts of the verruca? and the sur-

face of the coenenchyma are smoothish, and consist mostly of quite

small, rough spicula. The axis is rigid, grayish, and wood-like in

appearance, the surface showing an interwoven fibrous structure; in

the branchlets thick, soft, and yellowish.

Color yellowish white, throughout.

The only specimen obtained is 5 inches high ; 3 bi'oad ; diameter of

branches and branchlets 'lO to '14; height of largest verructe •05.
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The spicula are white and smaller than in the other species of the

genus. The most conspicuous are roughly warted spindles and double-

spindles, varying from long slender acute forms to stout, blunt, and

irregular ones. With these are many rough irregular crosses and

in-egularly branched spicula. The crooked sj^icula from the verrucse

are long and quite slender, acute, variously curved, often bow-shaped,

covered with small distant Avarts. The polyp-spicula are smaller and

straighter, with fewer warts. The larger spindles and double-spindles

measure -336'"'" by -096'""', -336 by -072, -288 by -084, -264 by -108, -264

by -084, -264 by '072, -252 by '060, '240 by -096, -240 by -072, -240 by
•060, -228 by -096, '228 by '072, '222 by '108, -222 by -102, '216 by 078,

•192 by -072; the crosses -144 by -108, -108 by '084; the long curved

spicula -432 by '042, -360 by -042, -360 by -036, '336 by -030, -312 by
•030, ^244 by -030.

La Paz, on shell with Eugorgia noMlis, var. excelsa, in 6 to 8 fath-

oms, one specimen,—J. Pedersen.

No. 7.— On the Geographical Distribution of the Polyps of the West

Coast of America.

In the preceding article I have included all the species hitherto

described by others from the west coast of America, as well as those

examined by myself. It is certain, however, that many additional

species remain to be discovered. The tropical region or Panamian

province, extending from Cape Blanco, Peru, to Lower California, and

including the Gulf of California, is the only portion of the coast

from which even tolerably complete collections have been made, and

yet in that great region only the littoral and shallow water species

have been collected. Doubtless many new and interesting forms will

hereafter be discovered in the deeper waters and on the submerged

banks off the coast.

Concerning the polyp-fauna of the coast of Lower California, we
know almost nothing. From the coast farther northward a few small

collections have been brought, and the lists of species from those

regions are certainly very imperfect. From the coasts of Peru and

Chili a greater number of species, mostly Actinians, have been de-

scribed, but many of these need reexamination from living specimens,

and many others doubtless remain undescribed. The polyps of the

Araucanian and Galapagos provinces are entirely unknown. From

the Fuegian region several sjjecies of Actinians were described in the
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Report on the Zoophytes of the United States Exploring Expedition,

but it is probable that even there several other species will hereafter

be found. It will, therefore, be useless to attempt any generalizations

upon the extent and limits of tlie several faunne occupying these coasts,

but it appears desirable to bring together the species already known

from each zoological i)rovince.

So far as can be judged from these imperfect lists, the faunal divis-

ions are the same for the Polyps as for the Echinoderms, and since

these were discussed in a previous article in this volume (pp. 336 to

339), it is unnecessary to give their limits or extent at this time.

Arctic Province.

AlCYONARIA.

Primnoa compressa Verrill. Alcyonmm rubiforme Dana.

Aleutian Islands. Belirings Straits and Arctic Ocean.

ACTINARIA.

Urticina crassicornis Ehr. Phellia arctica Verrill.

Arctic Ocean to Puciet Sound. Arctic Ocean.

Of the four species kno"s\ni from this fauna two {Alcyonivm. rubi-

forme and Urticina crassicornis) are found also on the north Atlantic

coasts of America and Europe. The latter also extends southward

to the Oi'egonian fauna. Tlie others are not known to occur south of

the Aleutian Islands.

SiTCHiAN Province.

ACTINARIA.

Urticina crassicornis Ehr. Evactis ? xanthogrammica Verrill.

Arctic Ocean to Puget Sound. Sitcha.

The two species known from Sitcha aflbrd but little evidence in

regard to the character of the fauna, for the first is a species of wide

distribution on all the northern coasts both of the Atlantic and

Pacific, while the second is a doiibtful species, which may prove

identical with E. artemisia of the Oregonian fauna.

Oregonian Province.

Alcyoxaria.

Ptilosarcus Gurneyi Gray.

Vancouver I., Puget Sound and Cape Flattery (80 feet) to Monterey.
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ACTINAEIA.

Urticina crassicornis Elir Sayartia, several sp. ined.

Arctic Ocean to Puget Sound. G-ulf of Georgia.

Evactis artemisia Verrill. JEJpiactis prolifera Verrill.

Puget Sound. Puget Sound.

Metridiimifimbrlatum Vei'rill.

Puget Sound to San Francisco.

Madreporaeia.

JBalcmophyllia elegans Verrill. Allopora venusta Verrill.

Puget Sound to Monterey. Neah Bay.

Of the seven described species in this list, three are not known to

occur elsewhere. Three extend southward into the Californian pro-

vince, and W. crassicornis extends northward to the Arctic Ocean.

Californian Province.

Alcyonaeia.

Ptilosarcus Gxirneyi Gray. Stylatida elongata Verrill.

Vancouver Island to Monterey. San Francisco to Monterey.

(.^) i^irgularia gracilis Gabb. Leptogorgia Caryl Verrill.

^

Monterey. (?) Near San Francisco.

ACTINARIA.

MetridiumJimbriatmn Verrill. Sagartla, sp.

San Francisco to Puget Sound.

Madreporaria.

Paracyathus caltha Verrill, B'diinophyllla elegans Verrill.

Monterey. Monterey to Puget Sound.

P. Stearnsll Verrill.

Monterey.

Among the eight species described from this fauna there are three

that are found also in the Oregonian. The rest have not yet been

recorded from beyond the limits of the fauna.

Panamian Province.

Alcyonaria.

Penilla amethystina Verrill. Leptogorgia Florae Verrill.

San Salvador to Zorritos. Panama Bay.

Lelojytillum undidatum Verrill. L. Agassizil Verrill.

Gulf of California to Gulf of Fonseca. Gulf of California to Acapulco.

Stylatula gracilis Verrill. X. media Verrill.

Cape St. Lucas to Panama. Gulf of California to Nicaragua.
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L. Adamsii Verrill.

Nicaragua to Zorritos, Peru.

L. pxdchra V., and var. exilis V.

Gulf of California.

L. rtttila Verrill.

Acapulco.

L. eximia Verrill.

Bay of Panama.

L. tenuis Verrill.

Gulf of California.

L. stenohrochis Verrill.

San Salvador to Zorritos.

var. EnglenKinni Horn.

Mazatlan and Acapulco to Panama

L. ramulus Verrill.

San Salvador to Zon itos.

X,. lahiata Verrill.

Guaymas and Tehuantopec to Nicaragua.

X. piimila Verrill.

Zorritos.

L. diffusa Verrill.

Gulf of Nicoya and Panama Bay.

Xi. Californica Verrill.

Margarita Bay and Cape St. Lucas.

X. alba Verrill.

Guaymas to Panama.

L. flexilis Verrill.

San Salvador to Panama Bay.

X. rigida Verrill.

Gulf of California to Sau Salvador.

X. cuspidata Verrill.

Cape St. Lucas to Acapulco.

X. exigua Verrill.

Guaymas to Nicaragua and Zorritos.

Eugorgia ampla Verrill.

Margarita Bay and Gulf of California.

var. purpurascens Verrill.

Nicaragua to Zorritos.

E. nobilis Verrill.

Nicaragua and Bay of Panama.

var. excelsa Verrill.

Gulf of California and Acapulco.

E. Bradleyi Verrill.

Gulf of Nicoya to Panama Bay.

E. Daniana Verrill.

Gulf of Nicoya and Bay of Panama.

E. nndtijida Verrill,

La Paz and Mazatlan to Acapulco.

E. aurantiaca Verrill.

Gulf of California to ACapulco.

Phycogorgiafucata Val.

Mazatlan.

Psammogorgia arhuscida Verrill.

Gulf of Nicoya to Panama Bay.

var. Dowii Verrill.

San Salvador and Pearl Islands.

var. pallida Verrill.

Pearl Islands.

P. teres Verrill.

Guaymas (Dr. E. Palmer) to Panama Bay.

P. fncosa Verrill.

Mazatlan.

P. gracilis Verrill.

Pearl Islands.

Muricea acervata Verrili

Panama.

M. ttd)igera Verrill.

Bay of Panama.

M. hispida Verrill.

Panama.

M. squarrosa Verrill.

Panama Bay.

M. crassa Verrill.

Panama Bay.

M. echinata Val.

Bay of Panama.

var. fluheUmn Verrill.

Panama Bay.

31. fruticosa Verrill.

Bay of Panama.

var. 7niser Verrill.

Nicaragua to Bay of Panama.

Jf. austera Verrill.

Gulf of California to Bay of Panama.

M. retusa Verrill.

Pearl Islands.

31. formosa Verrill.

Zorritos.
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M. rohusta Verrill.

Acapulco.

M. albida Verrill.

Panama Bay.

M. hehes Verrill.

Acapulco to Bay of Panama.

M. purpurea Verrill.

Acapulco to Bay of Panama.

31. appressa Verrill.

Gulf of California to Panama and

vciT. flavescens Verrill.

Nicaragua to Zorritos.

M. tenella Verrill.

Nicaragua to Zorritos.

31. aspera Verrill.

Panama.

Heterogorgia verrucosa Verrill.

Bay of Panama.

H. tortitosa Verrill.

Bay of Panama.

a. papulosa Verrill.

La Paz.

Callipodium Pacificum Verrill.

Zorritos. Gulf of California to Zorritos.

C. aureuni Verrill.

Panama.

Alcyoniuyn f Bradleyi Verrill.

Panama.

ACTINARIA.

Lophactis ornata Verrill.

Panama Bay.

Asteractis Bradleyi Verrill.

Panama.

Gladactis grandis Verrill.

Nicaragua to Zorritos, Peru.

Anthopleura Dowii Verrill.

San Salvador to Panama Bay.

Bunodes (.^), sp.

Pearl Islands.

Calliactis variegata Verrill.

Panama Bay.

Sagartia crispata Verrill.

Panama Bay.

S. carcinophila Verrill.

Panama Bay.

8. Panamensis Verrill.

Panama Reefs.

S. Bradleyi Verrill.

Panama Reefs.

Sagartia, sp. ined.

Panama.

Phellia inornata Verrill.

Panama Bay.

P. {?) rubens Verrill.

Zorritos.

P. Panamensis Verrill.

Panama.

Paractis [f) nohilis Verrill.

Panama.

3Iahimillifera Dance Verrill.

Panama Bay.

31. nitida Verrill.

San Salvador.

31. conferta Verrill.

Acapulco and San Salvador.

JEpizoanthus elongatus Verrill.

Panama Bay and Zorritos, (?) La Paz.

E. humilis Verrill.

Panama.

E. crassKS Verrill.

San Salvador.

Antipathes Panamensis Verrill.

Panama Bay.

Montipora fragosa Verrill.

(?) Gulf of California.

Porites Californica Verrill

Guaymas and La Paz.

Madkeporaria.

p. porosa Verrill.

La Paz.

P. excavata Verrill.

Pearl Islands, Panama Bay.
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P. P<mamensis Verrill.

Panama Bay.

P. noclulosa Verrill.

La Paz.

concinna Verrill,

Panama Bay.

dentuta Verrill.

La Paz to San Salvador and Panama.

Dendrophyllia surcularis Verrill. A. costata Verrill.

Pearl Islands. Panama Bay.

D. tenuilamellosa Verrill. A. Pedersenii Verrill.

Panama Bay, Acapulco, La Paz. Guaymas and La Paz.

Astrojysammia Pedersenii Verrill. A. {Coenangia) conferta Verrill.

La Paz.

Rhizopsanimia pulchra Verrill

Pearl Islands.

AUopora Californica Verrill.

(?) Gulf of California.

PociUipora capitata Verrill.

La Paz and Socorro Islands to Panama Bay.

var. porosa Verrill.

La Paz.

var. rohusta Verrill.

Near La Paz.

var. pumila Verrill.

Near La Paz.

P. lacera Verrill.

Acajutla to Panama Bay.

Astrangia Haimei Verrill.

San Salvador to Panama and Zorritos,

A. pnlchella Verrill.

Panama Bay.

Gulf of California.

Phyllangia dispersa Verrill.

Gulf of Nicoya and Panama Bay.

Viangia Bradleyi Verrill.

Panama Bay.

Paracyathus humilis Verrill.

Pearl Islands.

Desmophyllum Ciimingii E. and H.
South America.

Ftmgia elegans Verrill.

Gulf of California.

Pavonia gigantea Verrill.

Pearl Islands.

P, cKvosa Verrill.

Pearl Islands.

Stephanaria stellata Verrill.

La Paz to Bay of Panama.

Ill this list there are 104 species, none of which have been found

beyond the limits of the province. An examination of the list will

show, however, that there are sufficient reasons for recognizing the

three subdivisions of the fauna, already given in the case of the Echin-

oderms (p. 33*7). But the three subdivisions are not equally well

known. The Actinians of the Mexican and Equadorian sub-prov-

inces are almost wholly unknown, only one or two species having

been examined from each, while from the Panamian division a consid-

erable number are now made known, although there must be many
additional ones. The shallow water Gorgonians and corals have been

pretty fully collected in both the Mexican and Panamian regions, but

from the Equadorian we have only the small collection obtained by

Mr. Bradley at Zorritos. In the present state of our knowledge some

of the species found in each of the three sub-provinces are peculiar to

it, while many extend also to one of the other, and a considerable
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portion are found in all three, or throughout the whole extent of this

great province. Future explorations will undoubtedly reduce the

number of species peculiar to each subdivision, as most of the late

collections have done, for there can be no doubt but that part of the

apparent differences in the faunse are due to the incompleteness of the

collections. Local peculiarities of the particular places at which the

various collections have been made have also undoubtedly increased

the apparent differences.

As the list now stands, there are known from the Mexican subdivi-

sion 42 species; of these, 20 species are peculiar to the region; 16 are

found also in the Panamian subdivision ; and 6 are found in both these

and the Equadorian regions, ranging to Zorritos.

From the Panamian subdivision there are 80 species known; of

these, 51 are peculiar to it (including 16 of Actinaria) ; 16 are found

also in the Mexican district ; 7 are common to the Panamian and

Equadorian regions ; and 6 range through the three sub-provinces.

Of the Equadorian polyp-fauna we know but 17 species; of these 4

are peculiar to it ; 7 are found also in the Panamian ; and 6 extend

through both the Panamian and Mexican regions, even to the Gulf of

California.

For convenience of reference some local lists are added, which will

at least serve to illustrate the most common and consi:)icuous species

of the several localities.

List of species collected at Guaymas hy Dr. E. Palmer.

The following species are in the collection of the Chicago Academy
of Sciences:

Leptogorgia Agassizii V. Psanimogorgia teres V.

L. media V. Astrangia. Pedersenii V.

L. alba V. A. { Goenangia) conferta V.

L. Idbiata V. Porites Galifornica V.

X. exigua V.

List of species collected near La Paz hy Gapt. J. Pedersen.

Leptogorgia AgassiziiY.Comm.on.LJugorgia nobilis, var. excelsa V.

L. media V. Not common. Common.
L. ptdchra V. Common. E. multiftda V. Rare.

i^ar. exilis V. Common. E. aurantiaca V. Common.
L. tenuis V. Very rare. Muricea austera V, Not common.

L. rigida V. Abundant. M. appressa V. Common.
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Heterogorgia papulosa V. Rare. Astropsammia PederseniiY. Rare.

CallipodiiDn Pacificrmi V. Rare. Pocillipora capitata V. Common,

Epizoanthus elongatus V. Rare. var. porosa Y. Not common.

Porites Galifomica V. Not com var. rohusta Y. Common.

mon. var. pumila Y. Common.

P. porosa Y. Common. Astrangia dentata Y. Rare.

P. nodidosa Y. Common. A. Pedersenii Y. Not common.

Dendrophyllia tenuUauidlosa Y. Fungia elegans Y. Rare.

]\are. Stephanaria stellata Y. Rare.

The fauna at Cape St. Lucas appears to be similar to that of La

Paz. The collections made there by Mr. J. Xantus include many of

the species common at La Paz, especially Leptogorgia rigida., L.

Agassizii and L. media, in abundance. He also collected a few addi-

tional species, although his collection was much less extensive than

that of Capt. Pedersen. At Acapulco considerable collections, chiefly

of Gorgonians, have been made by Mr. A. Agassiz, Mr. D. B. Yan
Brunt, and others. The common species are mostly the same as at

La Paz, and there appears to be but little diiference in the faunae of the

two localities, except what may be explained by the incompleteness

of the collections received. A few species {Leptogorgia rutila Y., L.

stenohrochis., var. Englemanni, Muricea rohusta, M. purpurea, etc.)

common at Acapulco, have not been found at La Paz.

From the coasts of San Salvador and Nicaragua I have seen several

collections, made by Capt. Dow, Mr. Bradley, Mr. J. A. McNiel, and

others, but none of them can be considered as at all complete, even

for the Gorgonians. So far as can be judged from these collections, the

faunae of those coasts are essentially the same as that of Panama Bay.

List of species collected on the coast of Nicaragua by J. A. McNiel.

The following species were collected by Mr. McNiel on the beach

at Corinto, and by the aid of divers in the Gulf of Nicoya. Those

species foixnd only at one of these places are designated either by

(C.) or (N.) according to the locality. The first series from this

collection is in the Peabody Academy of Science, Salem, Mass., by

which Mr. McNiel was sent out

:

Leptogorgia media Y. (C.) Psammogorgia arhuscula Y. (N.)

L. Adamsii Y. Large. Muricea fruticosa, var. miser Y.

L. stenobrochis Y. (C.)

L. ramulus Y. (C.) M. hebes Y. (C.)

L.labiataY. (C.) 31. purpurea Y. (C.)
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L. diffusa V. (N.) Large, M. appressa V.

i. alha V. Common. var.flavescens V. (C.)

X. exigua V. Common. 3f. tenella V. (C.)

Eugorgia Daniana V. (N.) Large. Cladactis grandis V. (C.)

E. atnpla^var.purpurascensY . (C.) Astrangia dentata V. (N.)

E.Bradley I V. (N.) Yellow yax'ietj.Phyllangia dispersa V. (N.)

^. wo^»i7^•s V. (N.)

Peeuvian Province.

Alcyonaria.

Leptogorgia Peruana Verrill. Eugorgia rubens Verrill.

Callao. Paita.

[P) 3Iuricea horrida Mobius. EcMnogorgia aurantiaca Verrill.

"Peru." Perhaps this belongs to the Callao.

Panamian Province.

ACTINAEIA.

Oulactis concinnata E. and H. Sagartia nivea Verrill.

Callao. Paita and Callao.

Bunodes papulosa Verrill. 8. Lessonii Verrill.

Callao to Talcahuano, Chili. Paita.

B. pluvia Verrill. S. {?) Peruviana Verrill.

San Lorenzo Island. Paita.

B. ocellata Verrill. Nemactis prinmla Edw. and H.

Paita. San Lorenzo Island.

Phymactis florida Edw. and H. N. Draytonii Edw. and H.

San Lorenzo Island. San Lorenzo I.

Anactis picta Ehr.

Paita.

Of the fifteen species in this list, only one {Bunodes papillosa)

is known to extend its range beyond the limits of the fauna.

Chilian Province.

Alctonaeia.

Leptogorgia {?) Ghilensis Verrill. L. {?) arhuscida Verrill.

Algarrobo, south of Valparaiso. I. Santa Maria.

L. if) platyclados Verrill.

I. Santa Maria.

Actinaria.

Bunodes papillosa Verrill. Phymactis clematis Edw. and H.

Talcahuano to Callao. Valparaiso.

Cystiactis Eydouxi Edw. and H. Actinia {f) Mertensii Brandt.

Chih. Chili.
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Sagartia ? nymplima Verrill. Nemactis ? Chilensis Verrill.

Valparaiso. Bay of Tulcahuano and Quiriquiua Island.

S. ? rxihus Verrill.

Valparaiso.

Madrepoearia.

Jjatliycyathus Chilensis E. uiid II.

ChUi.

Of the eleven species known from this province, none are known

elsewhere, except JBimodes papillosa, which is also found in the

Peruvian fauna.

FuEGiAN Province.

ACTINARIA.

Bunodes cruentata Gosse.

Orange Bay.

Metridixim reticulatii^n E, and H.

Orange Harbor.

Cereus Fuegiensis Verrill.

Orange Harbor.

Sagartia impatiens Gosse.

Orange Harbor.

Sagartia lineolata Verrill.

Forge Cove, nenr Orange Harbor.

Madreporaria.
Astrangia, sp.

Straits of Magellan.

The six species known from this fauna appear to be pec^^liar to it.

For want of room, the lists, giving a detailed comparison between

the tropical faunae of the Atlantic and Pacific coasts and originally

intended to accompany this article, have been reserved for the next

volume.

Traxs. Connecticut Acad., Vol. I. 68 Feb., 1871.
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No. 8.

—

Additional Observations on Echinoderms^ chiefly from the

Pacific coast of America. By A. E. Verrill.

Presented January, 1871.

Atlantic Species.

Pteraster Danae Verrill.

Proc Boston Soc. Nat. Hist., xii, p. 386, April, 1869.

Plate IX, figures 11, ll'\

Upper surface moderately convex ; radius of disk to that of rays as

1 : 1"18; rays broad, suhtriangular, the tips recurved so as to expose

the end of the ambulacra! grooves on the upper side. The dorsal

membrane is perfoi-ated by minute scattered pores, and numerous

small, slender, acute spines project from its surface at regular inter-

vals ; these are larger on the disk and quite small on the outer part of

the rays. Centi-al opening small, somewhat rounded, surrounded by

small spines. Dorsal paxillse, as seen when the dorsal membrane is

removed, elevated and rather stout, surmounted at the summit by six

to ten, slender, acicular, divergent spinules, one of which is usually

larger, and projects through the membrane. Rays beneath bordered

on each side by about thirty, slender, transverse, spine-like ribs, which

project but slightly beyond the margin, and are connected by the web-

like membrane quite to their ends. Interambulacral plates thin, each

usually bearing four very slendei-, elongated spines, many of them

with small pedicellariai near the tips ; the inner one considerably short-

est ; all connected together by a web, which retreats between the

points to a considerable extent ; near the mouth there are often five

spines. At each interradial corner of the mouth there are ten long,

slender, pointed spines, the six middle ones about equal in length, the

two outer ones on each side much smaller, the outermost considerably

smaller than the preceding
;
just back of these, and side by side, are

two long, slender, somewhat curved, acute spines, about equal in

length to the longer ones of the group in front of them.

Radius of disk '37 of an inch ; of rays *57
; width of rays at base "50

;

elevation of back "SS ; length of longest transverse ribs of the rays

beneath '15 ; of interambulacral spines "06 to '08 ; of the spines at

mouth angles, about "08.

This species was labeled "Rio Janeiro?" It was perhaps from

dredgings made in 30 fathoms ofif the east coast of Patagonia,—J. D,

Dana, U. S. Expl. Expedition.
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There is but one specimen of this species in the collection, which

has been dried from alcohol. It is more nearly allied to P. pulvlllus

Sars* than to P. militaris. The latter has much longer arms and only

three or four spinules on the dorsal paxillae; the formtr has more

numcrons spinules on the paxilla?, shorter and more numerous inter-

ambulacral spines, and quite different mouth-spines. The dorsal sur.

face is also different from that of either species, as well as the propor-

tions.

Plagionotus Africaiius Veniii, sp. nov.

Test broad oblong-oval, somewhat angulated opposite the interam-

bulacra, truncate and slightly emarginate anteriorly, obliquely trun-

cate behind ; margin rather high and abruptly rounded, especially at the

anterior end ; upper surface slightly convex, in one specimen depressed

at the center. Ovarial openings four, large, the two anterior oblong

and divergent, unequal, the others round. Anterior ambulacrum

broad, slightly depressed, the plates large and nearly as high as broad,

perforated by conspicuous double pores. Anterior lateral ambulacra

very divergent, rather broad, narrow at first, increasing rapidly in

width to the middle or beyond, the outer portion broad, oblong,

obtuse at the end, which is slightly recurved. Posterior ambulacra

considerably longer, little curved, but strongly divergent, usually

increasing in width to the outer third, beyond which they are some-

what narrowed and curved forward. The anterior and posterior inter-

ambulacra are, therefore, relatively broader than in P. pectoralis^ and

the lateral ones narrower. Peripetalous fasciole narrow, but well

defined and sunken, with a rather regular oval outline, which is only

slightly angulate, or rather undulated, laterally, but beyond the mid-

dle of each anterior interambulacrum it bends downward nearly at

right angles for a short distance, and then, after forming another simi-

lar angle, bends a little downward in crossing the anterior end. A
slight ridge, corresponding to the angle of the fasciole, extends upward

to the center, dividing the interambulacra into two unequal areas, the

smaller of which is next to the anterior ambulacrum; both of these

areas bear oblique rows of large tubercles, which do not extend over

the dividing ridge.

In the lateral interambulacra the very large tubercles are numer-

ous, extending to near the apex, mostly arranged in oblique, more or

less curved rows ; in the posterior area they are more unequal in size

* Oversigt af Norges Echinodermer, p. 62, Tab. 6, figs. 14-18, Tab. 7, 8, Christiania,

1861.
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and less regularly arranged, forming clusters rather than rows, and ex-

tend backward beyond the fasciole, nearly to the anal area. The plas-

tron is broad oval, emarginate behind, the sides pretty regularly curved.

The subanal area is broadly cordate, with three or four conspicuous

pores on each side, from each of which a well-marked groove extends

to the center. The fasciole surrounding it is broad and well defined

;

the branches extending up near the sides of the anal area are nar-

rower, but depressed and conspicuous. The anal area is large, nearly

circular, but with a sharp angle on the upper side ; moi'e than half of

its diameter is occupied by a thin central membrane, which is some-

what semicircular, rounded below, its surface toward the edge bear-

ing minute, scattered, rounded plates, which, nearer the edge, increase

in size and form two or three disconnected circles of detached plates.

These are mostly rounded, or more or less oblong, though quite irreg-

ular in form and size, but the outer rows are composed of successively

larger and closer plates. Those of the outermost row are considera-

bly the largest and are mostly in contact, though still quite irregular

in size and form, and mostly with rounded angles and sides ; on the

upper side there is a triangular group of four or five similar plates,

between the outermost row and the small plates of the inner circles.

The actinostome is very broad crescent shaped, with rounded corners,

not at all produced, or even slightly emarginate, anteriorly ; but it is

strongly labiate, the lower border much thickened, prominent, and

broadly rounded. The actinal area is occupied by a thin membrane,

which bears comparatively few (about 25), mostly large and discon-

nected, irregularly shaped plates, most of which are not in contact

;

the larger ones are pierced by one or two pairs of small pores, and

the marginal ones bear a few small miliary tubercles. The outer row

contains 9 or 10 plates, which are transversely oblong and very une-

qual in size and form, but mostly in contact at their ends ; inside of

these there is an irregular row of 8, large, irregularly rounded plates,

which are mostly not in contact, often leaving considerable spaces of

naked membrane between. The inner portion of the membrane bears

an irregular group of five or six, unequal, smaller, well separated,

rounded plates.

The largest specimen is 6-50 inches long; 5-35 broad; 2*05 high;

length of anterior lateral ambulacra from apex 2-35; greatest breadth

•38; length of posterior ones 2-80; breadth -45; diameter of largest

ovarial pores '09 by "05 ; average breadth of fasciole, about '06

;

length of plastron 3-35 ; breadth 1*35; transverse diameter of anal

area -58; longitudinal diameter -65
; diameter of its largest plates -08
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to "10
; transverss diameter of imuth 1-03

; longitudinal diameter -25
;

its large.^u platen -15 to -Ic, ; me limn siv:jd plates -10 to •12. Another

specimen is o'oO inches long; 4*30 broal; TSo high. A small speci-

men, distorted above, is 4*18 inches long; 3-30 wide; 1'95 high; acti-

nal area "60 wide; "23 long. In this the inner plates of the actinal

area are smaller and more numerous.

Sherbro Island, wo^t coast of Africa,—Rev. D. W. Burton.

This species is closely allied to P. pvitor ills Ag., from Florida and

the West Indies. For the sake of comparison some details, not men-

tioned in the published descriptions, are here added.

PlagionotUS pectoralis Agassiz and Desor.

Spatangus pedoralis Lamarck, Hist. an. sans vert., iii, p. 383; Desmonlins, Echin.. p.

38').

Brissus pectoralis Agassiz. Prodronius, p. 184.

Brissiis [Plagio lotus) pactoralls Ag. and Des., Cat. Rais., Ann. des Si-i. u it, viii, p.

13, 1847; vi, Tab. 16. fig. 15.

Plagionotu'i pect'tralii Gray, Cat. Bcli. B.'it. Mus3un, n. 50, 1855; A. A>4'ass'z, Bul-

letin Mas. Comp Zool. I, p. 275, 1870.

PlagionotUS Desorii Gray. op. cit., p. 51.

Several West Indian specimens of this species, of various sizes,

which I have had opportunities to compare with the African speci-

mens, present the following differences.

The test is much more depressed, the margin less elevated and

often comparatively acute, rising with a gradual si jpe on all parts,

except at the posterior end. The outline is also more regularly

ellijitical, with rounded sides; the anterior end is more deeply emargi-

nate, with the anterior ambulacrum more sunken. The anterior

lateral and posteiior ambulacral petals are longer and narrower, with

the sides parallel for a great part of the length, and they are less di-

vergent, being directed at first more anteriorly and posteriorly, but

are more strongly recurved toward the outer ends ; this renders the

lateral interambulacra broader and the anterior and posterior ones

narrower. The large tubercles are quite variable in number in P.

pectoralis^ but are often more numerous, though not usually arranged

in such regular rows. In all the specimens of the latter, which I have

seen, there are no large tubercles on the triangular area of the an-

terior interambulaci'a next to the anterior ambulacral zone, which

bears large tubercles in P. Afrleanus. The small tubercles are

smaller in the former. The peripetalous fasciole is bi-oader in P. pec-

toralis ; and the plastron is longer and more oblong, with the sides

more nearly parallel. The anal area is smaller, ovate, the upper
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end narrowed and pointed. The mouth is not so broad transversely,

but is more produced and rounded anteriorly. Both these areas are

covered by numerous, small, crowded, polygonal plates.

Another specimen of P. pectoralls from Tampa Bay, Florida, in the

Museum of Comparative Zoology, which I have also had an opportu-

nity to compare with the African specimens, in company with Mr. A.

Agassiz, differs consideral)ly in form from the West Indian specimens,

of similar size, and if all the specimens from that region should prove

to have the same characters, it ought to be regarded as at least a

marked variety. This specimen is of about the same size as the

larger African specimen, and agrees nearly with it in form, though it

is somewhat more depressed and the sides are less abrupt, especially

anteriorly ; the anterior end is even less emarginate ; and the

ambulacral farrow less sunken, with small erplates and more numer-

ous pores. The ambulacral petals are not so narrow and oblong as

in the West Indian specimens, though much more so than in the

African. The ovarial openings are small and round ; the fasciole wide

;

the plastron oblong ; the large tubercles and the mouth and anal

areas are as in the typical form, differing in the same way, therefore, in

all these characters from the African specimens. Theactinal membrane
is covered with numerous, small, crowded, polygonal plates. The anal

area is also covered with small, crowded, polygonal plates, much more

numerous than in P. Africanus. The most constant and important

differences are, therefore, found in the form of the actinal and anal

areas and the character of their plates ; the size and form of the ovarial

openings ; the width of the fasciole ; and the form of the plastron.

A large specimen of P. pectoralh from Turk's Island, in the

Museum of the Boston Society of N atural History, is 9 inches long

;

6-75 wide; 2-50 high.

Pacific Species.

Ophiuroidea.

Ophiothela mir.ibilis Verriii, (pp. 268, 376).

This species has been received from La Paz, Cape St. Lucas, Corinto,

and Gulf of Foiiseca, in addition to Panama and Pearl Islands. In

all cases it was found clinging in large numbers to the branches of

Maricea and Gorgonidce. The genus appears to be widely distribu-

ted in the tropical parts of the Pacific Ocean, 0. Danm V.* lives upon

Melitodes vlrgata V. at the Feejee Islands. A species occurs at

Japan, on 3Ioj)sella Japonica V., and Dr. Ltitken has observed one on

a Parisis from the China Seas.

* Proceedings Boston Soc. Nat. Hist., xii, p. 391, 1869.
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Hemipholis gracilis Verriii.

Those Trans, p. 262 (road Jan., 1867, publisliod March, 1867); Proc. Bost. Soc. Nat.

Hist, xii, p. 391.

Hemipholis affinis Ljnng., op. cit, p. 322 (read Nov., 1866. published 1867, note on

fly-leaf dated May 18, 1867); Lyman, Bulletin M. C. Z., i, p. 336, 1870

"Ljungman's species from Guayaquil, appears to be identical with

II. gracilis. Judging from the date of Prof Loven's note, our name

has priority of actual publication." *

* Mr. Lyman, in the work cited, witliout giving any additional information objects

to the remark quoted above, in the following words :
" This whole matter of priority in

descriptions is of no sort of interest to science, except as a matter of registration. Nor

is it protitable to enter on the question of what constitutes publication. But we may

say, that the partial distribution of loose sheets of an incomplete paper, though a use-

ful and praiseworthy custom, constitutes no greater claim (or priority than the reading

of a paper before an ancient and distinguished Academy, and the speedy publication of

that paper in its complete and connected form."

We believe there are very few naturalists, at the present day, who are willing to admit

that anything less than the actual printing of descriptions or recognizable figures can

give priority to the names of species or genera, and this without reference to the rep-

utation or antiquity of the society before which a paper may be read. In case of

descriptive papers or diagnose^^, as everyone knows, nothing more than the title is

usually read, and many additions are often made afterwards, before or during printing.

Therefore if Mr. Ljungman's paper was ^nratec? before March, 1867, his name should be

adopted, otherwise not. On this question Mr. Lyman gives us no positive information.

We notice, however, that Mr. Lyman invariably dates certain of his own species

irom their first publication in the Proceedings of the Boston Society of ^Jaturai History,

although they were distributed in sheets containing parts of incomplete papers, the

mode of publication and distribution being precisely the same in the two cases. And

if antiquity of the Society has anything to do with the matter, the advantage is on the

side of the Connecticut Academy to the extent of some 40 years ! I am not aware,

however, that any member of this Academy would consider himself justified, on th;it

account, in claiming priority oi' publication for matters contained in hundreds of commu-

-vications made to the Academy during the past 80 years, but not yet printed.

The qaesti jn of priority of names has, however, an importance far greater than Mr.

Lyman's remark would imply, for every working naturalist is painfully conscious of the

great amount of time and labor th.it he is constantly obliged to spend in unravelling

the intricate synonymy of well known genera and species, most of which has been

caused by the careless or willful neglect of the salutary rules of nomenclature, in which

priority ofpuhUcation is one of the most fundamental principles. And whenever a nat-

uralist, to save his own time, selfi.-ihly neglects to ascertain the correct synonymy of the

species wli ch he de-.cribas or mentions, he is merely heaping up labor for futuri^ nat-

uralists, whose time might be much better employed, than in correcting the imperfect

work of their predecessors.

Snuplicily, accuracy, Sind permanency of nomenclature are, therefore, of vast im^iort-

ance for tlie future development of Zoology, and whatever cintributes to this end wj

regard as far more worthy of careful attention, than any .slight personal honor or dis-

honor that may be connected with the naming of species or genera, whether new or ol 1.
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Pectinura maCUlata Vemll, Amer. Jour. Sci., xlviii, p. 431.

Ophiaraclina maculata Verrill, Proc. Boston Soc. Nat. Hist., xii, p. 388, 1869.

Dr. Ltitken has adopted the name, Pectinura Forbes {non Heller)

for the genus to which this large species from New Zealand belongs.

ASTERIOIDEA.

Oreaster occidentalis VemU, (pp. 278, 374).

Pentaceros occidentalis Verrill (by err. .r), Am. Jour. Science, xlix, p. 99, 1870. (Cor-

rected to Oreaster occidentalis, p. 227).*

Of this hitherto rare species 21 specimens of various sizes have

been received from La Paz, They show but little variation except

that due to age or state of preservation. Some specimens are so

dried as to leave the disk and rays plump and rounded above, while

in others the interradial spaces are so shrunken as to make both the

rays and disk angular. In some most of the upper and part of the

lower marginal plates bear small obtuse spines or tubercles ; in others

there are few or none of these ; the two smallest specimens have none,

though others, scarcely larger, have quite a number. The smallest

specimen has the longer radius 1 inch ; the shorter '50. This, how-

ever, has nearly the form and all the essential characters of the adult,

though the spines and tubercles are less numerous.

Nidorellia armata Gray, (pp. 2 so, 372).

Numerous specimens of this species were received from La Paz,

where it is common at the depth of a few fathoms.

The La Paz specimens present all the variations desci'ibed in those

from Panama. Some of the larger ones are unusually spinose, hav-

ing large triangular groups of spines on the interradial regions of the

upper side, and in some cases three rows of large spines on the rays.

Gymnasteria spinosa Gray.

Annals and Mag. Nat. Hist., 1840, p. 278; Synopsis of Species of Starfishes in Brit-

ish Museum, p. 8. 1866; Verrill, Proc. Bosbm Soc. Nat. Hist., xii, p. 384, 1869.

A starfish collected at La Paz by Capt. Pedersen, seems to be iden-

tical with this species, originally obtained at Panama by Mr. H. Cum-

ing. There are three specimens in the collection.

Form pentagonal, with rather broad, tapering, somewhat depressed,

triangular rays. Radii as 1:22. The skeleton consists of moderately

* The name, Pentaceros, was used for a genus of fishes by Cuvier and Val. (vol. iii, p.

30, 1828 ; ^ee also Giinther. Catal. Pishes of British Museum, i, p. 212) long before it

was employed by Gray for this genus. For this reason Oreaster was substituted by

Miiller and Troschel.
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large, rounded and polygonal plates, joined by their edges, so as to

leave variously shaped spaces between, with their surface roughened

by minute, granule-like prominences and covered with a thin mem-
branous skin, which allows the roughness of the jilates to show

through it. The median dorsal plates on each ray are stout, rather

rhomboidal, with the angles produced and rounded and the center

tubercular; they bear a row of eight to twelve, stout, elevated, blunt

spines, one to each plate. The sides of the rays near the base are

formed by about four series of plates ; in the two intermediate rows

rounded ; in the upper and lower ones with lateral prolongations,

which articulate with the dorsal and marginal plates in such a way as

to leave rather large, transverse, oblong openings between ; toAvard

the end of the rays the plates become more regular and uniform,

mostly polygonal, and more closely united, except that there are still

larger openings next to the marginal plates, forming a regular series.

Marginal plates stout, prominent, projecting laterally, and rounded

on the outer side, much broader than high, forming a single row, with

the plates placed alternately a little above and below the median line,

about 12 to 16 on each side of the ray, each one bearing a stout, elon-

gated, conical spine. Plates of the lower side rounded and subpolyg-

on;il, unequal, some of them bearing a very small central tubercle,

mostly closely united, so as to leave only small pores betAvei-n. Each

interambulacral plate bears an outer, stout, oblong, blunt spine, com-

pressed or wedge-shaped at the tip, and an inner group of four or five

slender ones, of which the latei-al are very short and the two middle

ones considerably longest, all connected together by a thin web. On
each margin of the mouth there is a group of five to eight, rather

slender, subequal, obtuse spines, connected together by a web. Near

the margin of the disk and rays, above and below, there are many
rather large pedicellaria?, oblong or subcylindrical in form, obtuse at

the tips. The dried specimens are light red above, yellowish below.

The largest s})ecimen is I'oO inches from center to edge of disk;

2*75 to tip of rays; breadth of rays at base 1 to 1-25; length of

largest spines "20 to '22
; diameter at base, about 'OS.

A smaller one has the radius of disk -68 of an inch; of rays 1-50;

length of dorsal and marginal sjtines lo to -12; diameter -Uo or -06;

diameter of upper and lower plates 05 to "lO; mostly about '08.

Mithrodia Bradleyi VerriU, (p. 2.s8).

From La Paz there are two dry specimens of this species. The
smaller and more perfect one is 3 "50 inches from the center to the tips

of the rays; -50 to the edge of the disk; length of largest spines 'lo;
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diameter -06. The coloi- is brownish orange above, reddish below.

There is a median row of 6 to 8, distant, large, blunt spines on the

upper side of each ray, which does not extend nearly to the end of

the ray ; on each side of the dorsal surface, near the margin, there is

a similar row of 10 or 12, longer spines, which extend to the end of

the rays and are directed obliquely upward ; on each side of the ven-

tral surface there are two rows of spines, like the last, but the row

next to the interambulacral plates has 18 or 20 spines. All these

spines are surrounded at base by about 6 radiating ossicles beneath

the surface, each of which bears on its outer end one of the small

roughly granulated papilla, which are numerous on the dorsal surface.

There are usually H, small, slender spines on the inner edge of each

interambulacral plate, of which the two middle ones are longest and

the two outer very small ; the single stout spine on the outer edge of

each plate is about twice as long as the longest of the inner ones.

Acaiithaster EUisii Verriii.

Echinaster EUisii Gray, Annals Nat. Hist., 1840, p. 281 ; Synopsis Starfishes of Brit-

ish Museum, p. 12, 1866.

Aciinthaster Solaris {pars) Duj. et Hupe, Hist. nat. des Zooph. Ech., p. 352, 1862.

Acanthaster EUisii Verrili, Proc. Boston Soc. Nat. Hist., xii, p. 385, 1869.

Two specimens received from Capt. Pederseu, who collected them

at La Paz, appear to belong to this rare species. The diameter of the

smaller one is 1-5 inches; length of rays *40. The spines are long

(•15 inch) and quite slender. There are five madreporic plates, which

are small, round, and prominent; and 13 rays. Color light red, the

upper spines rose-red ; those below pink with white tips ; the general

color of the lower surface is yellowish white.

The larger specimen is 4 inches in diameter; greater radius 2

inches ; radius of disk 1 '25 ; length of largest spines of back -25
;

diameter at base "05. It has 5 madreporic plates and 12 rays, sepa-

rated below by small interradial areas. The whole surface, above and

below, is covered with small granules, which also extend over the sur-

face of the spines, nearly to the tips. The interambulacral plates

bear a row of slender, elongated, blunt spines, bordering the ambula-

cral furrows, each plate bearing a group of three spines, of which the

central is the longest ; between these groups there is often a large,

long, rounded, slightly tapering, obtuse pedicellaria, nearly equal in

length and size to the smaller spines adjacent ; on the outer part of

each of these plates there is also a long and large, obtuse spine, simi-

lar to those on the interradial plates.
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Echinaster tenuispina Verriii, sp. nov.

Kadii about as 1:5-8. Rays five, rounded, long, moderately stout,

tapering to the end. Spines of the dorsal surface small, but very

numerous, tapering, subacute, arranged in many scarcely defined

rows, of which there appear to be about 16 on the rays. The inter-

ambulacral plates bear numerous, crowded, divergent spines, of about

the same size and form as those of the dorsal surface, those of the

opposite sides crossing ; three of these arise from each plate, in a

transvei-se row; the middle one is considerably largest and longest,

the outer one somewhat shorter and blunter, the inner one much

smaller, slender and acute. The skin is smooth and glossy ; in the

angles between the i"ays beneath and along the lower side of the rays

there are numerous slender transvei-se furrows.

Radius of disk -60 of an inch; of rays 3-50; wddth of rays at base

•62 ; length of largest spines '06.

Color of dried specimens deep reddish brown.

La Paz,—Capt. J. Pedersen. Six specimens.

This species is allied to M spinulosus V., from the west coast of

Florida. Its rays ai'e not so slender and the dorsal spines are still

more numerous.

Ophidiaster pyramidatus Gray, (p. 287).

Several specimens were sent from La Paz by Capt. Pedersen.

The dry specimens in best condition are light straw-color beneath;

the poriferous zones are bright orange; the rows of large plates on

the back and sides olive-green ; madreporic plate large, dark olive-

green.

Lepidaster, gen- nov.

Disk small, rays rounded, elongated ; whole surface covered with

a thin smooth skin, without granules or spines. The skeleton consists,

in the rays, of several similar dorsal and lateral rows of rather large,

more or less rhomboidal, overlapping plates, so articulated with

those of the adjacent row^s as to leave a regular row of pores between

all the rows of i)lates, except between the ventral and interambulacral

rows. On disk the plates are pentagonal. The interambulacral

plates bear an inner row^ of small slender spines, several to each plate,

bordering the ambulacral groove, and outside, but adjacent to these,

a row of much larger oblong spines, not more than one to a plate.

This genus is allied to Tamnria and Cistina of Gray, but in both

of those groups the plates bear spines. Ophidhister and Linckia are

granulated and the plates are arranged quite differently.
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Lepidaster teres Verriii, sp. nov.

Rays five, long, round, slender, tapering ; disk small. Radii as

1 : G"3 The rays have three dorsal rows of overlajjping rhomboidal

plates, with the angles prolonged and sides concave ; two lateral rows

of similar plates on each side ; and a ventral row of much smaller

crowded plates, which are united directly to the interambulacral

plates, but are joined to the first lateral series by an interrupted row

of small squarish plates, between which there are rather large pores.

The interambulacral plates bear an outer series of small, round, trun-

cated spines, sometimes one to each plate, but usually only on alternate

plates ; and an inner series of very slender, small, subequal spines,

three to each plate, the middle one usually slightly longest. Each

corner of the mouth has a group of four, longer, sharp spines, the two

middle ones largest. Anal orifice central, surrounded by numerous

minute granules or papillae; madreporic plate rather large, circular,

concave, finely convoluted. Whole surface covered with a soft, thin

skin, which allows the plates to be seen distinctly. Color of the

dried specimen pale yellow.

Radius of disk -30; of rays 1-90; diameter of rays at base -32;

length of outer interambulacral spines 06 ; diameter of larger dorsal

plates -10 to "12; of madreporic plate -11 of an inch.

La Paz, —Capt. J. Pedersen.

Heliaster Kubiniji Xantus, (p. 292).

Three specimens of this species were sent from La Paz by Capt.

Pedersen.

The two larger ones have 23 rays. The largest measures 4-15

inches from center to end of longest rays; to edge of disk 2*15;

length of rays 1-50 to 2 inches ; length of interambulacral spines -15
;

of largest capitate dorsal spines -10
; their greatest diameter -OG to "08.

The smallest specimen has 21 rays ; its greatest radius is 2-50 inches;

of disk 1-25.

Tlie larger specimens have a median dorsal row of large capitate

spines on all the rays, which, Avith a marginal row of smaller, more

blunt spines on each side, extend inward to the central area of the

disk ; between the dorsal and lateral rows, on the middle of the rays,

there are, on each side, one or two less regular rows of capitate spines,

some of which often extend inward, more or less, on the disk.

On the upper side, especially near the end, the rays ai-e thickly

covered with small oval pedicellarige, mixed with other very minute

ones of similar form.
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EciIINOIBEA,

Quitt' recently I h:i\ c had an opportunity to compare specimens of

most of the following species with those in the JMuseum of Compara-
tive Zoology, in company with Mr. A. Agassiz, Avho, wliile in Europe
last year, took pains to carefully examine nearly all the typical speci-

mens contained in P^uropcan museums, and in many cases brought

home specimens identified by direct comparison. Therefore I am able

with the ap|)roval and through the courtesy of Mr. Agassiz, to correct

a few erroneous identifications previously made by him, together with
others made by myself in the earlier part of this volume. Other spe-

cies, described since the earlier articles on the Echinoderms of the

Pacific coast were printed, have been introduced in order to render
the work more complete.

Cidaris Thouarsii Vai. ([). 294).

Numerous specimens were sent by Capt. Pedersen from La Paz.

They show great variation in form, in addition to that due to dif-

ference of age. Several specimens give the following measurements

:

Diameter, (inches) 2-10

Height, .1-30

Actinal area, -85

Abactiiial area, "70

Anal region, -. 'SS

Astropyga depressa Gray, Proc. Zool. Soc. Lond., xxiii, p. 35, 1855.

Astropyga venuda Yerrih, these Trans., p. 296; Amer. Jonr. Sci., xlix, p. 99, 1870.

Mr. A. Agassiz, Avho has recently examined Dr. Gray's type and

brought home a specimen idenitfied by comparison with it, has com-

pared the latter with specimens sent by me, and regards them as

identical with the A. depressa of Gray. The latter was desci-ibed

from a young specimen, but considerable changes take place, especially

in the arrangement of the tubercles, during its growth, and even after

it becomes two or three inches in diameter, as may be seen from the

original descriptions of small and medium sized specimens (p. 296),

Capt. Pedersen sent from La Paz two fine large specimens, about 6

inches in diameter, and I have seen a similar one in the Museum of

the Chicago Academy, collected at San Salvador by Capt. Dow.
These large specimens have 12 to 14 vertical rows of large, nearly

equal interambulacral tubercles on the lower side ; the first row from

the ambulacra extends on the upper side to within three or fom- plates

from the summit; between this row and the ambulacral pores, a row of

secondary tubercles is introduced, which commences a short distance

2-05
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below the periphery and extends nearly as high as the preceding row,

usually ceasing about two plates sooner ; in young specimens this row

is wanting, and the large tubercles of the first row cease sooner ; out-

side of the first row of large tubercles there is another similar row of

secondary ones, commencing at about the same place, but extending

quite to the genital plates, as in the younger specimens ; the second

row of large tubercles extends about to the third plate above the

periphery ; the third ceases at or below the periphery ; the fourth

extends upward to within one or two plates of the apex of the yel-

low triangular area ; and the remaining rows cease successively sooner,

the two median rows scarcely rising above the periphery. The ac-

tinal membrane is filled with small, transversely oblong and elliptical,

imbedded plates, some of which bear one or two small and very slen-

der spines, which are more numerous on the lai'ger plates near the

mouth. The spines of the lower surface are straw-color ; the larger

ones of the upper surface are tinged and banded with purplish at

base, the outer half straw-color ; the small ones are very slender and

mostly purplish throughout.

The largest specimen from La Paz has the test 5 "90 inches in diam-

eter ;
2 "10 high ; diameter of actinal area 1 '50 ; of abactinal area 1'35

;

of anal region .80; length of longest spines of upper surface 1*80.

Echinodiadema coronatum Vemii (p. 295).

In the Bulletin of the Museum of Comparative Zoology, i, p. 282,

1869, Mr. A. Agassiz considered this the young of Diadenia Mexi-

canwin. On reexamining the original specimen and comparing it with

the genuine young of that species, he is convinced that it is really

quite distinct, both generically and specifically.

The existence of spines on the actinal membrane (to which the

name refers) is of itself quiet sufficient to distinguish this genus from

the young of Diadenia, in all stages of growth. In all the species of

the latter the actinal membrane in young specimens is covered with

pretty regular, nearly smooth plates, which later in life become more

separated and deeply imbedded, but never bear spines.

The name, Echinodlade)na, has more recently been used for an en-

tirely different genus by M. Cotteau (Rev. et Mag. de Zool, May, 1869).

EchinOCidaris Dufresnii Desmoulins, Echin., p. 306. (p. 344).

Echinocidaris Scythei Philippi, Wiegm. Arch., 1851, p. 131.

According to Mr. Agassiz, who has seen the original specimen of

M Dufresnii and others in the British Museum from Str. of Magellan

(coll. Cunningham), which are identical with £J. Scythei, this species

belongs to the fauna of Patagonia.
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Boletia picta VerriU.

Fxammechinus p ictus Verrill, these Trans., p. 301, (young).

Lytechinvs semituberculatus (pars) A. Agassiz, op. cit, p. 301, (non Val. sp.).

Capt. Pedcrsen sent one large si)ocinien of this species from La
Paz, It has but few spines remaining and the actinal membrane

is wanting.

Diameter 4'10 inches; height 1*80; diameter of abactinal area

rSO ; depth of cuts '25; diameter of abactinal area '60; of anal

membrane '24 ; breadth of ambulacral zones at periphery '98 ; of

poriferous zones, '22; of interambulacral zones 1-55; length of

larger spines of upper surface '30 to '35
; their diameter '05 to -06 of

an inch.

The test is very thick and firm for this genus. The outline is some-

what pentagonal, with rounded sides, the ambulacra somewhat bulg-

ing, and toward the summit somewhat raised above the concave

interambulaci-a. The lower side is concave ; the upper surface de-

pressed, subconical, elevated at the center.

The actinal cuts are deep, their interambulacral margin raised^ but

not projecting inward beyond the ends of the ambulacral zones. The

lower surface is covered by numerous, nearly uniform, large tubercles,

which form about eight interambulacral and four ambulacral rows

;

in the former the two inner rows terminate about half way to the

actinal area and are separated by a median region of some width, on

which there are several irregular rows of smaller tubercles. On the

upper side each of the zones bears two primary rows of large and con-

spicuous tubercles, which commence at the summit and extend to the

actinal area. In the interambulacra the interior secondary rows com-

mence at about the third or fourth plate, as small irregular tubercles

at first, becoming about as large as the primaries near the periphery,

and extending nearly to the actinal area ; the extei'ior secondaiy row

commences at about the sixth or seventh plate, their tubei'cles, very

small at first, equalling the primaries at the periphery and extending

to the actinal area outside of the cuts, where they become small again

;

the interior ternary row commences at about the ninth or tenth plate,

and the tubercles equal the primaries at the margin, but cease at five or

six plates from the actinal area ; the external ternary rows commence

a little above the periphery and extend about half way to the actinal

area, alternating irregularly with the external secondaries, but not

equalling them in size ; these two rows border the poriferous zones,

except near the summit ; near the periphery there are also interior

quaternary rows of small tubercles imperfectly developed, and some
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still smaller scattered tubercles. The miliary tubercles are rather

large and numerous, except along a central, narrow, naked band, which

commences at the periphery and becomes depressed and conspicuous,

but not wider, toward the summit. In the arabulacral zones the

primary tubercles border the poriferous zones throughout ; the in-

terior secondary rows are represented toward the summit by small

tubercles scarcely distinct from the miliaries, but become regular

toward the periphery, where the tubercles are nearly as large as the

primaries, but they fade out before reaching the actinal areas ; at and

below the periphery there are small tubercles scattered in the central

region, but on the upper side there is a very nai-row naked band.

The pores are rather large, forming conspicuous zones above, which

become much narrower below. On the lower side the pores are in

regular oblique rows of three pairs, but above they appear to form

a regular inner vertical row, separated by a row of small tubercles

from the two, less regular, alternating, outer rows. The genital

plates are thick, with the outer end obtusely rounded, and sunken

around the large, round genital orifices. The anal membrane is

covered with numerous irregular, separated plates, forming about

three irregular outer circles and a central radiating group of smaller

ones. The jaw supports are stout and elongated, narrowed toward

the end, with an elongated, elliptical foramen. The few larger spines

that remain on the upper surface are short, stout, and blunt.

The color of the test is yellowish beneath, this color extending up

into the central parts of the arabulacral and interambulacral zones

above ; the rest of the upper side is brownish, with more or less red,

especially on the naked bands; spines pale brown.

This species differs from B. rosea in its much thicker test, less de-

pressed form, more prominent ambulacra, much more numerous and

larger tubercles, narrower naked bands, less acute genital plates,

different anal ai-ea, etc.

The specimens formerly described by me as P. pictus appear to be

the young of this species. Before the large specimen above described

was known, a comparison of those with authentic specimens of L. semi-

tnberculatus had convinced both Mr. Agassiz and myself that they are

really quite distinct from the latter.

L. seinituherculatus (Val. sp.) Verrill (p. 333) differs from B. picta,

young, in having fewer and more distant tubercles, and broad, well-

defined, naked areas, bearing only small granule-like miliaries in the

interambulacral zones of the upper side, instead of the very small

and narrow naked areas, encroached upon by the numerous, crowded
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tubercles, seen in the latter; in tlie more numerous and regular,

crowded plates, which closely cover the actinal membrane ; and in the

form of the ovarial i)l:ites, whicli are more obtuse outwardly, and have

the large genital orifices at the edge, forming notch-like openings in

the margin, while in B. picta the plates are more pointed, at the outer

end, and the genital orifices are small, round, and distant fi'om the

margin.

Boletia rosea a. Agassiz, 1863.

Lytechhnis roseus VeiTill, these Trans., p. 302.

A reexamination of this species, and comparison with B. pileolus,

the type of tlie genus, has convinced me that I was wrong in reler-

ring it to Lr/fechinus, and that it is a true Boletia. The deep actinal

cuts, the remarkably large pediccllariae, the few scattered plates of

the actinal membrane, and the thinness of the test are sufficient to

separate it from Tjytechinus.

B. depressa, as figured in Voy. Venus, PI. 3, figs. 1-1% is a similar

species, but differs in having pointed processes bordering the actinal

cuts, and in its larger and more numerous tubercles.

Evechimis, gen- nov.

Test thick, circular, thickly covered with tubercles of various sizes.

Spines rather short, tapering, very unequal. Ambulacral zones with

two principal rows of large tubercles
;
poriferous zones not widened

below
;
pores beneath, near the actinal areas, arranged in obliquely

transverse groups of three pairs, very soon becoming irregular, the

inner ones being separated from the others by a vertical row of tuber-

cles, so that throughout the greater part of the extent of the zones,

both above and below, the pores form an inner, nearly regular, verti-

cal row, and two irregularly alternating rows, of which the outer is

more regular than the median row ; in the latter the pores are arranged

in a more or less zigzag line.

Actinal area small, with shallow cuts; the membrane is thin and

bears a few scattered, rounded, granulated plates ; the larger plates,

near the mouth, bear minute spines and very small oval pedicellaria?.

Anal area covered by an outer circle of 8 to 10, larger, often spine-

bearing plates, and an inner converging cluster of smaller plates.

—

Type, Echinus chloroticus Yal.

Trans. CoN'XECTicuT Acad., Vol. I, 69 March, 1871.
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Evechinns chloroticus Verriii.

Echinus chloroticus Val., Voy. Venus, Zooph., PI. 7, figs. 2-2d, 1846.

Heliocidaris chlorotica Desml. ; Ag. and Des., Ann. des Sci. nat., vi, p. 374, 1846.

Psammechinus chloroticus A. Ag., Bulletin, M. C. Z., i, p. 23. 1863.

Boletia viridis Verrill, these Trans., p. 304, 1867.

The specimen erroneously described by me (page 304) as from

Peru, proves to be identical with the New Zealand species, and was

undoubtedly collected there by Mr. H. Edwards, and accidentally

misplaced while packing the Peruvian collection. As I am unable to

refer it to either of the four genera in which it has already been

placed, it seems necessary to establish a new genus to include it,

together with a smaller undetermined species in our collection.

The arrangement of the pores and the few distant plates of the actinal

membrane are sufficient to separate it from Psammechinus. Boletia

differs in having a thin test, deeper actinal cuts, and in being desti-

tute of tubercles in the middle of the interambulacral areas above,

etc. Heliocidaris has a very different arrangement of pores, and the

zones are expanded beneath.

Tripneustes depressus a. Ag.

Verrill, these Trans., p. 375; Amer. Jour. Sci., xlix, p. 99, 1870,

Of this large species there ai-e 24 specimens from La Paz, with their

spines partially preseiwed. They are quite variable in form, but often

more elevated than ordinary specimens of T. ventricosus. Some are

conical, others broadly rounded above. The largest spines on the

upper surface of the largest specimen are "45 of an inch long, '04 in

diameter, and rapidly taper to the acute point ; those of the lower sur

face are often '60 of an inch long, -04 in diameter, tapering but little^

the end blunt.

Several specimens give the following proportions

:

Diameter, (inches) 5'80 5-40 5-35 5-25 5-15 5-10 4-90 4-75 4-60

Height, 3-00 3-40 2-90 3-25 2'60 2-85 265 2-85 280

One specimen has much larger ovarial plates than the others, and

consequently a larger abactinal area. These plates are also more

pointed, giving to the abactinal area a more stellate form,

Toxocidaris Mexicana A. Agassiz, (p. 307), {non Heliodda/ris Mexicana Ag,)

This is a large species, belonging to a group distinct from the typi-

cal species of Toxopneustes {T. tuberculatus), of which Mr. Agassiz

has recently brought authentic specimens from Europe. The original

Heliocidaris Mexicana Ag., according to Mr. A. Agassiz, is a variety
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of the common West Indian Echinometra MicheUni. The specimen

referred by me to that species (p. 308) proves by comparison with the

types of Mr. Agassiz, to be Toxocldaris crassisjyina A. Ag., from

Japan, (not the young of Echinometra Michelmi, to which Mr
Agassiz formerly referred it in the Bulletin M. C. Z., i, p. 2(50). Since

Anthocidaris of Liitken is identical with Toxocldaris A. Ag., this

species was referred by me to the right genus, but the erroneous local-

ities on the labels of two separate lots, led to the mistake as to the

species, which in this group of genera have not been described with

sufficient care to make them recognizable with certainty, without a

comparison with the original types.

The other species of Toxocldaris, described from the west coast,

are as follows:

T. homalostoma (p. 333) ^=Echiuus homalostoma Val, Voy. Venus, Zooph., PI. 6,

fio;uies 2-2 f., Galapagos.

T. en/throgramm I (p. 335), =:Echinws enjthrogramma Val., op. cit., PI. 7, figures 1-

Id., Chili.

T. Franciscana A. Ag., (p. 327), California.

The last species, however, appears to agree nearly witli Loxechlnus.

The two groups are closely allied and perhaps ought not to be sepa-

rated. Both have regular arches of numerous pores above, and the

poriferous zones expanded beneath, but less so in the latter.

Echinometra Van Brunti A. Ag., (pp. 309, 375).

The numerous specimens of this species sent by Capt. Pedersen

from La Paz show great variation in form. Many are quite oblong,

while others are nearly circular ; most of them are quite depressed,

but some are considerably elevated at the center. Some have wider

poriferous zones and more oblique arcs of pores above than the typi-

cal form, in this respect approaching E. ruplcola, rendering it possi-

ble that the two forms are only variations of one species, but they ali

have the interambulacral tubercles very unequal and but two rows

of the largest ones, with only two, close, alternating rows of second-

ary tubercles between, differing in this respect very decidedly from

E. ruplcola. The specimens hitherto received, therefore, do not war-

rant the union of the two species.

Encope grandis Ag. (pp. sio, 375).

Verrill, Am. Journ. Science, xlix, p. 96, 1870.

Of this very distinct species there are several hundred specimens in

the La Paz collection, varying in size from 3 inches in length by

3-20 wide, to 4*60 inches by 4-40. There is but little variation in out"
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line and general appearance, and in all the mai'gin is thick, with the

five large notches widely open, though in the larger there appears to

be a tendency to close the anterior pair. The posterior inter-

amhulacral opening is large and hroad-oval with thickened borders in

all, but there is a variation of more than 50 per cent, in its relative

size ; the region around it is in all more elevated than the central

reo-ion and considerably swollen. The form of the ambixlacral rosette

varies considerably. The three anterior petals are subequal and

usually long-oval, obtusely rounded at the end, but in one case they

are narrower and more elliptical, especially the odd anterior one,

which is widest in the middle, tapering to each end, and in another

they are broader and more dilated outwardly than usual ; the two

posterior ones are much longer, widest outwardly, and cui-ve some-

what aroimd the posterior opening, but they vary considerably in

relative width. The following are the proportions in two extreme

specimens

:

From abactinal center to posterior edge, -- 2

Center to anterior edge, -- 1

Center to lateral edge, 2

Length of anterior odd ambnlacral petal, from center, 1

Greatest breadth of do., -

Breadth of its enclosed area,

Length of anterior-lateral pair, -.- 1

Breadth of do.,.

Breadth of enclosed area, --- -

Length of posterior pair - 1

Breadth of do., -

Breadth of enclosed area, -

The branchings of the ambulacral grooves beneath are quite con-

stant in their arrangement, but the relative breadth and form of the

enclosed areas are quite as variable as in the dorsal rosette. The re-

gion about the anal opening and around the posterior foramen is

sometimes deeply concave \)r excavated; but in most cases slightly,

and sometimes not at all so.

Encope Californica Verriii.

American Jour. Science, xlix, p. 97, 1870.

Plate X, figures 5 and 6.

Test broad, thin at the edge, rounded anteriorly, broadest behind

the middle, sub-truncate or rounded posteriorly ; usually about as

broad as long, sometimes broader than long. Apex behind the cen-

ter. In profile the outline descends from the center to the anterior

•20
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edge, but rises from the center to tlie posterior foramen, from which

it descends rapidly to the edge. The posterior interambulucrum is,

therefore, swollen and the test is most elevated near its foramen.

Ambulacral rosette with the petals long-oval, somewhat ohovate,

broadly rounded outwardly ; the anterior pair shortest and most

rounded ; the odd anterior one somewhat longer and narrower and a

little shorter than those of the posterior i)air, which ai'e of about the

same form and not curved. Posterior foramen variable in form and

size, usually rather small, regularly oval or rounded, sometimes long

oval, or even narrow and elongated, occasionally quite large and

broad oval, often obovate beneath, sometimes constricted in the mid-

dle. Ambidaeral foramina also quite variable in form and size, but

commonly small and rather regularly oval, often at a considerable dis-

tance from the margin.

Two specimens, showing the extreme variations, give the following-

measurements :

Leng-th of test,... 4-75 4-30

Breadth, 465 4-30

Center lo anterior edge, 245 2'15

" " anterior foramen, TSO 1'65

'• " lateral edge, 2-35 2-15

" " " foramen, 1-60 1-50

"
.
' posterior edge, 2-45 2'25

'• " posterior-lateral foramen, .. ... TSS r70
" " posterior foramen, ri5 I'lO

Lengtii of •' " -67 -60

Breadth of " '• -22 -26

Length of anterior ambulacral petal, from center, ]/42 1 '32

Breadth where widest, -65 -50

Breadth of enclosed area, '30 'IS

Length of anterior-latend petals, ... 1'28 I'lO

Breadth, -67 '50

Breadth of enclosed area,.. '28 20

Length of posterior-lateral petals, rSS 1-35

Breadth -(^B -53

Breadth of enclosed area, -25 -16

Of this species there are 74 specimens in the collection from La Paz,

and I have seen others from Cape St. Lucas.

It varies considerably in outline and in the form of the openings,

especially the posterior one ; the ambulacral rosette varies somewhat

in the form of the petals, as shown by the above measurements ; the

ambulacral grooves beneath also vary in direction. But all the speci"

mens agree in having their greatest elevation behind the center, or

the posterior interambulacral region swollen. This peculiarity, which
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is found to depend upon a very different internal structure, will

readily separate this species from E. occidentalis V. In the latter

the greatest elevation is in front of the center, and there is a regular

slope from thence to the broad, thin, posterior edge, and the sections

show that the wide space between the central cavity and the posterior

foramen is filled with a pretty firm, alveolar tissue, having compara-

tively small spaces, but in E. Californica the same region is much
less extensive (owing to the relatively larger centi*al cavity and jaws)

and is filled with a much less firm and more open tissue, with large

cavities.

The difference is therefore analogous to that which separates E.

Michelini from E. eniarginata.

Mellita longifissa Micheiin.

Mellita longifissa Micheiin, Revue et Mag. Zool., 1858, No. 8, PI. 8, fig. 1; Verrlll,

Proc. Boston See. Nat Hist, xii, p. 383.

This species is the Pacific analogue of M. pentapora of the Atlan'

tic coast. It is remarkable for the thinness or flatness of the outer

portion of its shell, the deeply sunken grooves of the lower surface,

and the length and narrowness of its five perforations, and especially

of the odd postei-ior one. The posterior side is somewhat truncate, but

a little rounded in the middle, and the posterior lateral perforations

are curved. The largest specimen from Gulf of California (Stearns)

is 3-8 inches in diameter; another is 2'95 wide, 2*70 long, -45 high;

the anterior pair of perforations "54 and "56 long ; the posterior pair

•b5 and "60 ; the posterior odd one -78 long ; -09 wide.

La Paz,—Capt. Pedersen ; Gulf of California,—Robt. E. C. Stearns

;

Corinto, Nic,—J. A. McNiel.

Clypeaster testudinarius nob. («"« Martens).

Echinanthus testudinarius Gray, Proc. Zool. Soc. Lond., xix, 1851, p. 35; Cat. Ech.

Brit. Mus, p. 6, PI 1, fig. 1, 1855.

Clypeaster speciosus Verrill, Am. Jour. Science, xlix, p. 95, 1870.

Plate X, figures 7, 7'\

Depressed, gradually rising toward the apex ; the lower side some-

times slightly concave from near the edge of the mouth, in other spe-

cimens flat, except close to the mouth, which is much sunken. Out-

line oblong-pentagonal, with rounded angles and slightly concave

sides. The anterior end slightly elongated. Interambulacral regions

decidedly concave between the ends of the ambulacral rosette ; the

ambulacral regions enclosed by the pores slightly raised, narrow, elon-
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gated, mdeniug but little outwardly and somewhat acuminate at the

end, whicii is often nearly enclosed by the pore.s. The interambula-

cra are broader and decrease much more rapidly toward the apex

than in C rosaeeus. Anal opening transversely oval, or rounded, sit-

uated about its own diameter from the edge of the shell.

Length of largest specimens 4*G0 inches; breadth :5-90; height

1*15. Length of anterior petal, from the apex, TOO; its breadth 82;

breadth of enclosed space '50; length of anterior petals 1"70; breadth

•85; breadth of enclosed space '48; length of posterior petals r80

and 1"85
; breadth '94

; of enclosed space "58 and '60
; diameter of anal

area *20 ; of actinal opening '3 3.

Thirty-five specimens of this species are contained in the collection.

They show but little variation in outline, except what is due to age,

though some specimens are more elevated toward the apex than others
;

in regard to the flatness or concavity of the lower side there is, how-

ever, great variation, though Dr. Gray used this character in dividing

the genus into sections. The youngest specimens are 2*30 long by
2-10 wide, and are more oval in form and scarcely angular, but have

the flatness and form of ambulacral rosette characteristic of the larger

specimens, as well as the same position of the anal opening.

From C. rosaceus of the Atlantic this species differs widely, the

former having a much more elevated and thick form, with broader

and more obovate ambulacra, which are much more swollen ; the

lower side is much more concave, and the anal opening nearer the

edge.

La Paz,— J. Pedersen.

Dr. Gray erroneously gave Borneo as the locality of his specimen,

which ]\Ir. Agassiz has identified, by direct comparison in the British

Museum, with specimens sent by me.

BrisSUS Obesus Verrill, (pp. 316, 315).

These Transactions, p. 316. 1867; Proc. Bost. Soc. Nat. Hist., xii, p. 382, 1869.

A larger specimen, with part of its spines, collected by Capt. Ped-
ersen at La Paz, agrees well in form and other characters with the
original specimens. The spines are silvery white and slender, on the
upper side decreasing regularly in length from the peripetalous fasci-

cle to the margin; the upper ones being -10 or -12 long, the lower
ones -25 to "28. Those near the margin beneath are quite long, -35 to

•38, those near the mouth being largest. This specimen is 2-65 inches
long; 2 broad; 1-40 high.
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Meoma grandis Gray.

Meoma grandis Gray, Ann. and Mag. Nat. Hist., vii, p. 132, 1851 ; Cat. Ech. Brit.

Mas., p. 56, Pi. 5, fig. 2, 1855 ; A. Agassiz, Bulletin Mus. Coaip. Zool., i, p. 275, 1810.

Kleinia nigra A. Agassiz, Bulletin Mus. Comp. Zool., p. 27, 1863.

Meoma nigra Verrill, these Trans., p. 317, 1867; Amer. Jour. Sei., xlix, p. 93, 1870.

Of this interesting species there are ten specimens in the collection

from La Paz, which show considerable variation from the type form-

erly described by me, as well as among themselves.

The largest is 4-85 inches long, 4-25 broad, 2-10 high; the smallest

3-85 long, 3-40 broad, 1 '75 high. The outline, as seen from below,

varies but little and is broad-oval, somewhat emarginate anteriorly,

obliquely truncate posteriorly, and slightly compressed laterally, or,

in other words, nearly heart-shaped. The anal area is large, some-

what sunken, and is at the extreme posterior end of the shell, occupy-

ing the greater part of the truncated portion. Its form varies from

regularly elliptical, acute ^t each end, to broad-oval, rounded below

and acute above ; its position varies from nearly vertical to decidedly

oblique, and it is so nearly terminal as to produce a posterior emargi-

nation in a dorsal view of the shell. In a side view some specimens

are decidedly depressed, but most are regularly arched, while one is

decidedly elevated at the apex. There is considei'able variation in

the depth of the anterior ambulacral groove, and also in the number

and prominence of the large tubercles, which are more or less

restricted to the region enclosed by the peripetalous fasciole. The

fasciole itself shows remarkable variations, but does not agree at all

with Gray's figure. The portion crossing the anterior interambula-

cral regions varies less than other parts, biit in some the intermediate

transverse portion is nearly straight, in others strongly curved and

often crooked, in one it is bent up into a right angle on each side of

the ambulacral groove ; its bend or angle near the antero-laterai

grooves is also variable, both in form and extent, it being twice as

large in some specimens as in others, and in one an irregular, crooked

branch passes from the apex of the angle on the left side to the ante-

rior groove. In the posterior interambulacrum the coarse of the fas-

ciole is quite variable, in five examples it crosses with a strongly

curved upward bend, without any distinct angle, lising highest in four

spL'cimens on the right side, in the other forming a nearly straight

transverse middle portion ; in three specimens it forms a sharp angle on

the right side ; in one a similar angle on the left side ; in another there

is a strong median angle, its apex pointing to the anal region, and

another to the right of it, pointing to the summit ; in all the speci-

mens it bends inward farther than in Gray's figure. The lateral part
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of the fascicle also varies, especially on the left side; in five (but not

the same five that agree in the posterior region) it has but one angle,

near the antero-lateral grooves, where it rises highest ; in three it has

two angles, rising highest at the posterior one, and nearly straight

between ; in two others, which also have two angles, the transverse

part is double. On the other side the fasciole varies in the same way,

but not in the same specimens, for some have two angles, both on the

right and left ; others two only on one side ; others one on both sides.

The anal fasciole is also variable; usually the subanal branch is want-

ing or indistinct, though indicated by a band of smaller tubercles, but

in one specimen it is well marked and the subanal disk is clearly and

pei'fectly circumscribed. In this the subanal disk is very broad, bilo-

bed, narrowest in the middle, scarcely heart-shaped, the anterior bor-

der being nearly transverse, and the posterior border nearly p:irallel

with the anal region and about "15 of an inch fi'om it. In others the

posterior border is more curved. One specimen has but three ovarial

openings, the rest four. The proportionate length of the ambulacral

grooves varies considerably, both in difterent s]>ecimens and on oppo-

site sides of the same individual, sometimes those on the right being

longest, sometimes those on the left, and not uncommonly a longer

anterior one is offset by a shorter posterior one on the same side.

My specimens differ widely from Gray's figure, the position of the

anal area, especially, is quite different, it being in the figure at a con-

siderable distance from the posterior end, and thei'efore more ventral

and nearer the subanal fasciole. The peripetalous fasciole is also very

different from that of any of my specimens.

Mr. A. Agassiz, who has recently examined Gray's type in the Brit-

ish Museum, is fully satisfied that it is identical with JT. nigra, as he

had previously supposed.

The locality given by Gray (Australia) is, therefore, doubtless erro-

neous.

Metalia nobilis Veniii. (p. 3i9).

Plagionotus nohilis A. Agassiz, Bulletin Miis. Coni)i. ZooL, i, p. 302, 1870.

Mr. Agassiz, after an examination of the original specimen, referred

this species to Plagionotus. In this opinion I cannot concur, unless

Metalia and Plagionotus are to be united, which at present does not

seem to be justifiable, although the two groups are evidently closely

allied.

Metalia nohilis ajjpears to be much more closely allied to 3f. ster-

nalis, and especially to M. Garretii, than to the two typical species
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of Plagionotus {P. pectoralis and P. Africanus). The two latter

species agree in their broad depressed form ; in having the peripetal-

ous fasciole convex across the lateral and posterior interambulacra, or

nearly parallel icith the margin of the test ^ in possessing many very

large tubercles, surrounded by a smooth sunken area, bearing large

spines, and arranged in oblique transverse rows in all the interambu-

lacra, within the fasciole ; and especially in having nari-ow ambulacra

and small ambulacral plates, beyond the petals, while the lateral inter-

ambulacral plates are very long transversely and narrow vertically,

the latter being six or seven times "as long as broad, and five or six

times as long as the corresponding ambulacral plates ; and in the

anterior interambulacra the plates next the anterior ambulacra are

only about half the length of those next the lateral ambulacra, and

the latter are much bent, and angulated toward the inner end.

In Metalia the form is more swollen above ; the peripetalous fasci-

ole is curved upward in the lateral and posterior interambulacra, and

not at all parallel with the margin ; there are no very large tubercles

in the interambulacra, the largest ones, which correspond nearly with

the secondary ones of Plagionotus^ are chiefly found in the posterior

zone and near the anterior ambulacra, in M. nobilis, but they are not

arranged in definite rows, and are not at all conspicuous, while in the

lateral zones they are very few and scarcely distinct from the small

tubercles ; the ambulacra, below the petals, are relatively broad (in

M. )iohilis about half as wide as the lateral interambulacra), and

composed of large plates, while the interambulacra are correspond-

ingly narrowed, and composed of fewer plates, which are much broader

vertically and shorter transversely than those of Plagionotus ,' in 31.

nohilis these are only two or three times longer than broad, and

about three times as long as the corresponding ambulacral plates ; in

the anterior interambulacra the two rows of plates are nearly equal,

and those of both are more regularly curved in the middle.

In Metalia the ambulacral petals are more sunken than in Plagion-

otus, and this is notably the case in M. nohilis. In the latter and

M. Garretii, the vertex is more anterior than is usual in Plagionotus,

but this character is somewhat variable. In the character of the

lower surface the two genera do not materially differ.

In M. nobilis the actinal area is broadly crescent-shaped, and

covered with few, rather large, polygonal plates, which are in close

contact. The anal ai'ea is also closely covered with angular plates,

the outer ones forming a continuous marginal row, in which the lower

ones are smallest and oblong or squarish, while the upper ones, filling
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the acute angle, are mneli larger and irregular in fonn. There are

four, round, genital orifices, of which the two anterior are largest and

nearest together.

Agassizia scrobiculata Vai

Voyage de la Venus, Zoiipli., PI. 1, figures 2-2 f, 1840 ; Agassiz and Desor, Ann. des

Sci. nat., viii, p. 20. 1847 ; A. Agassiz, Bulletin Mus. Comp. ZooL. i, p. 276, 1870.

Agassizia siiiirotunda Gray, Ann. and Mag. Nat. Hist., vii, p. 133, 1851; Catalogue

Echiiiida of British Mus., p. 63, tab. 3, fig. 2, 1855; Verrill, Proc. Bost. Sue. Nat.

Hist., vol. xii, p. 381, 1869; Amer. Jour. Sci., xlix, p. 95, 1870.

A ovulum Liitken, Vidensk. Medd., p. 134, tab. !2, fig. 8 ; VerrUl, these Trans., p. 320.

Of this species there are from La Paz about a dozen specimens,

mostly more or less broken, which show but little variation. They

agree well with Gray's figure, but not with those in the Voyage de la

Venus. Mr. A. Agassiz has, however, seen the original of the latter,

and finds it identical Avith the A. siihrotunda of Gray. The figure is

inaccurate. A. ovulum Ltitk. is the young of the same species, and is

more oblong in form than the larger specimens.

One of our larger specimens is 1*70 inches long; 1*55 broad; 1'25

high. A smaller one is 1-50 long ;
1-35 broad ;

1-05 high.

I have taken several small specimens from the stomach of a fish,

collected at Panama by Mr. F. H, Bradley. Mr. J. A. McNiel also

sent larger specimens from Panama.

No. 9.— The Echinoderm-Fauna of the Gulf of California and
Cape St. Tjueas.

In order to give a better idea of the fauna of the Gulf of California,

I have brouglit together, in the following list, all the species hitherto

recorded from there.* The Holothurians are entirely unknown, and

doubtless many additional sjjecies of the other orders remain to be

discovered, when systematic dredgings shall have been undertaken.

All the species hitherto described belong to the littoral and laminarian

* Dr. Chr Liitkeu ha< informed me by letter that the Museum of Copenhagen has

received a collection from Altata. nearly opposite La Paz, which contained OpMolepis

variegata ; a new species of Ophioglypha, allied to 0. Sarsii ; Heliaster Kubiniji ; H.

microbrachia ; a new genus and species of Star-fish, with 30-35 long arms, and allied

to Acanthaster and PediceUaster ; a second species of Cidaris ; Astropyga depressa;

Boktia rosea; and Meoma grandis. Also from Mazatlan a new species of Luidia,

with remarkably short marginal spines {L. hrevis-pina Ltk). These were probably ob-

tained by dredging in deeper water.
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zones, and have been obtained upon the shores at low-water, or by
the aid of pearl-divers at depths less than eight fathoms.

In the list I have prefixed letters to indicate the relations of this to

the other tropical faunae. Those species indicated by c are represen-

ted by closely allies species in the Caribbean fauna ; those designated

by M are represented in the same way in the Mediterranean ; those

with A have corresponding species on the west coast of Africa; those

with I have representative species in the Indo-Pacific fauna.

The species which I have personally examined are designated by a

mark of exclamation (!).

Opiiiukoidea.

c-M i-AHrophyton Panamense Verrill ! La Paz to Zorritos.

c-M- Ophiura .Panamensis Lyman ! Southward to Panama.

o- - — 0. teres Lyman ! S. to Panama.

c- - -I- Ophiolepis variegata 'LutV^n. Altata. S. to Panama.

c-Ji- -\-Ophiocoma mthiops Liitken! S. to Panama.

c- - -i-O. Alexandri Lyman ! S. to Panjima.

c-M- -i—Ophiactls viresceits Liitken ! S. to Panama.

c- - -I- Ophioiiereis Xantusii Lyman. Cape St. Lucas.

c- - -I- 0. annulatii Lyman ! S. to Panama.

c-M- -i-Ophioglypha, sp. Altata (t. Liitken).

c-M- -I- Ophiothrix spi'culata LeC. ! S, to Zorritos.

c-M- -1-0. diDiiosa Lyman. Cape St. Lucas, San Diego, Guaymas.

- - -I- Ophiothela uiirahiUs Verrill ! La Paz to Panama.

ASTERIOIDEA.

C-M-A-i-Astropecten Orstedii Liitken ! S. to Panama.

c-M-x-i-Luidia brevisphia Ltk. Mazatlan.

- - -I- Gi/mnasteria spinosa Gray ! La Paz.

Amphiaster insignia Verrill ! La Paz.

Nidorellia armata Gray ! Guaymas and La Paz to Zorritos.

c- -A-I- Oreaster occldentalis Verrill ! La Paz to Panama.

i-Acanthaster Ellisii Verrill ! La Paz to Galapagos and " S.

America."

- - -i-Mithrodia Bradleyi Verrill ! La Paz to Panama.

c-M- -i-Echinaster tenuispina Verrill ! I^a Paz.

Lepidaster teres Verrill ! La Paz.

c~M- -i-Linckia unifascialis Gray ! S. to Zorritos.

Po. var. bifascialis Gray ! S. to Panama.

c-M- -I- Ophidiaster pyramidatus Gray ! S. to Zorritos.

Heliaster microbrachia Xantus ! Cape St. Lucas to Panama.

H. Kvhiniji Xantus ! Guaymas, La Paz and Cape St. Lucas.

c-M-k-\-Asterias sertulifera Xantus ! Cape St. Lucas.
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EciIINOIDE^^

c- -A-i- Cldaris IViouarsiiXal.l (iuaymas and La Paz to Panama
and Galapagos.

Cidaris, sp. Altata (t. Liitken).

c-M-A-i-Di(fdema Mexiccmum A. Ag. ! Guaynias to Acajtulco.

Echinodiadema eoronatmn Verrill ! Cape St. Lucas.

- - -i-Astropi/r/a depressa Gray! La Paz to Panama.

c-M-A JEchinocidaris stelhita Agassiz ! Margarita Bay and Guay-

mas to Paita and Galapagos.

i-JBoletia ^ncta Verrill ! La Paz and Cape St. Lucas.

- - -i-Boletia rosea A. A. Altata (t. Ltitken), S. to Panama,

c- \-Tr'ipnei(stes depressus A. Ag. ! Guaymas and La Paz.

c- -x-i-Echinometra Van, Brunti A. Ag. ! La Paz to Acapulco.

c- -A-i- Clupeaster testudinariiis Verrill ! La Paz.

c- - —Mellltrt loiigifissa Mich. ! (Tuaymas and La Paz to Panama,

c- - —Encope gnmdis Ag. ! La Paz and Guaymas.

c- - —Encope Californica Verrill ! Guaymas to Cape St. Lucas,

c- - —Encope occidentalis Verrill ! S. to Zorritos and Galapagos,

c- Rhiincholampas Pacificus Ag. I Cape St. Lucas and Aca-

pulco,

c- - —Meoma grandis Gray ! La Paz to Acapulco.

- - -i-Metalia nobills Verrill ! Cape St. Lucas and Panama.

c-M- -i-Brissus obesus Verrill ! La Paz to Panama.

c- - —Agassizia scrohiculata Val. ! Guaymas and La Paz to Pan-

ama and " Peru."

- - -i-Lovenia , sp. ! Cape St. Lucas and San Diego,

c- - —Mmra Clotho Mich. ! Mazatlan.

In this list there are 50 species. Of these, 28 species extend

southward to Panama Bay, or beyond ; 8 are known even to reach

northern Peru, and doubtless many others will be found to do so

when that region becomes better known ; 4 species have been found

also at the Galapagos; 4 species, which have not been found at

Panama, reach Acapulco; 2 species are common to the Gulf and San

Diego, but haA^e not been found southward; and IV s^jecies are as yet

known only from the Gulf and Cape St. Lucas.

Of the whole number, 35 are represented by allied species in the

Caribbean fauna. 24 of these are also represented in the Tndo-Pacific

fauna, 19 of which are also represented in the Mediterranean or on

the west coast of Africa, and may, therefore, be regarded as true

cosmopolitan tropical types. 9 additional species, which do not have



596 Verrill, JVotes on Hadiata.

allies in the Caribbean, are represented in the Indo-Pacific fauna and

may be i-egarded as true Pacific types ; 7 species (including Ltitken's

new genus of star-fishes, not in the list) have no allies elsewhere, so

far as known, and for the present may be regarded as peculiar West-

American types.

We may, therefore, consider this fauna as made up, approximately,

of 11 species, Atlantic in type; 9 Indo-Pacific; 19 cosmopolitan, and

4 others probably so ; with 6 species of types peculiar to the west coast.

ERRATA TO PART II.

Page 293, line 16, for tesselata, read tesseliata.

Page 293, line 18, for Ludia^ read Luidid.

Page 294, line 32, for Mexicana, read Mexicanum.

Page 295, line 30, for coronata, read coronatum.

Page 297, line 23, for ambulacra, read interambulacra.

Page 303, line 2 of foot-note, for depressus, read depressa.

Page 376, line 32, for Pterogorgia gracilis^ read Oorgonia gracilis.

Page 386, last line of foot-note, insert p. 419.

Page 387, last line, for p. 325, read p. 419.

Page 410, line 18, omit Plate VI, figure 8.

Page 413, line 17, for Fhycogorgia fucata, read Leptogorgia fucata. The spicula of

Phycogorgia fucata, according to Mr. Wm. S. Kent (Trans. Roy. Mic. Soc, iii, p. 91,

1870), agree with those of Leptogorgia, to which it should therefore be referred.

Page 514. line 33, for Stylasteridce Pourtales, read Stylasteridce Gray (emended).*

Page 518, line 20, for Pocilliporidoe Verrill, read Pocilliporidce Gray (restricted).

Page 519, line 17, for Astrceopsammia, read Astropsammia.

Page 542, line 26, for AgaricidcB Verrill, read Agaricidm Gray (restricted).

Page 554, after Eugorgia multifida^ insert Plate VI, figure 8.

* Annals and Mag. Nat Hist, vol. xix, p. 127, 1847.
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Abatus antarcticus, 336.

australis, 336.

cavernosiis, 336.

Abrolhos Reefs, lirazil, Notice of the Cor-

als ai'd Echinoderius collected by Prof.

C. F. Hartt, at the, 351.

Acalephiv, 362.

Acanlhaster, 348, 593.

Ellisii, 332, 333, 343, 576, 594.

Solaris. 576.

Acanthastraja, 355, 365.

Braziliensis, 355, 357.

Acanthocidaris Mexicana, 308.

erythrogTamnia, 335.

Acanthogorgia, 419.

aspera, 419.

Atlantica, 419.

cocciiiea, 419.

Grayi, 419.

hirsuta, 419.

Acis, 449. 450.

Acrocladia, 349.

Act of Incorporation, 5.

Actinacea. 461.

Actinaria, 460, 461, 500, 559, 560, 562, 566.

Actinia, 466, 475, 478, 487, 491.

artemisia, 470, 471.

bicolor, 486.

bimaculata, 469.

carneola, 469.

Chilensis, 488-

clematis, 476.

coriacea, 469.

crassicornis, 469.

crispata, 484.

cruentata, 467.

decora ta, 481.

Dowii, 474.

elegantissima. 469, 470.

felina, 469.

florida, 477.

flosculifera, 464.

Fuegiensis, 480,

Holsatica, 469.

impatiens, 483.

Krebsii, 473.

Laurentii, 469, 470.

lineolata, 483.

Mertensii, 479, 566.

nivea, 485.

nymphaea, 486.

obtruncata, 469.

Actinia ocellata, 468.

])apillosa, 468.

Peruviana, 486.

picta, 493,

prinmla, 487, 488.

pluvia, 468.

reticulata, 479.

rubens, 487.

spectabilis, 469.

xanthogrammica, 471.

Actiniadae, 491.

Actiniaires, 461.

Actinidie. 362, 466, 461, 494.

Actinina, 461, 466.

Actinime, 461, 466, 491.

Actinines perforees, 477.

Actiniiies verruqueuses, 466.

Actinocereus, 484.

Actiuoids, 460.

Actinoloba, 478.

reticulata, 479.

Actinopyga Agassizii, 347.

obscura, 347.

parvula, 347.

Actinotrjx, 462.

Adamsia, 477. -181.

Egletes, 481.

Addenda to Review of the Corals and Po-
lyps of the west coast of America, 546.

Advertisement, 2.

Agaricia, 352, 543.

agaricites, 352.

Agaricidn;, 542, 596.

Agassizia, 320, 348.

exceiitrica, 346.

ovulum, 320, 331, 346. 593.

scrobiculata, 334, 593, 595.

subrotunda, 593.

Alcyonacea, 4 58, 455.

Alcyonaria, 359, 378, 559, 560, 566.

Alcyonidse, 458.

Alcyonides, 458.

Alcyoninte, 458.

Alcyonium, 459.

Bradleyi, 459, 562.

cameum, 459.

rubiforme, 459, 559.

Allopora, 516, 515.

Californica, 516, 503, 517, 663.

venusta, 517, 560.

Alveopora, 502.

Amblypneustes formosus, 333.
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Amblypneustes pallidus, 333.

Araphiactig, 4(52.

Amphiaster, 372.

insignis, 372, 594.

Amphipholi'*, 261.

albida, 341.

grisea, 342.

Janiiarii, 341.

subtil is, 341.

Amphiura, 261, 348.

Chilensis, 335.

geminata, 261, 330, 341.

gracillima, 342.

hispida, 260.

limbata, 342.

marginata, 262.

microdiseus, 270, 261, 330, 342.

oocidentali^, 325, 326.

orstedii, 270, "262, 340, 341.

Pugetana, 325.

Punt irenfe, 261, 330, 341.

Riisei, 341.

sfjuamata, 341.

Stimpsonii, 341.

tenera, 341.

urtica, 325.

violacea, 261, 330, 341.

Anactis, 493.

picta, 493, 566.

Anaperus, 322.

Briareus, 322.

Peruanus, 322, 335, 376.

Anemonia, 491.

Anthea, 491.

Autlieadse, 466, 491.

Anthenia, 349.

Authocidaris, 333, 583.

homalostomn, 333.

Mexicana, 345.

Anthogorgia, 419.

Anthophyllum, 513.

Anthopleura, 473, 467.

Dowii, 474, 562.

granulifera, 474.

Krebsh, 474, 462.

pallida, 474.

Antipathacea, 499.

Antipatharia, 499.

Antipathes, 499.

Panamensis, 499, 562.

Antipathidae, 499.

Antipathina, 499.

Antodon, 365.

armata, 34l.

Braziliensis 341, 365.

brevipinna, 341.

Cubensis, 341.

Dubenii, 365, 341.

Hagenii, 341.

meridianalis, 341.

Milbertii, 341.

rubiginosa, 341.

Araclinactis, 496.

Araucanian Province, 339.

Arbacia, 301, 848.

grandinosa, 334.

nigra 301, 334, 335.

piiStulusa, 344.

Arbacidse, 344.

Area, 350.

Archaster, 349.

Arctic Province, Polyps of, 559.

Aspidochir Mertensii, 325.

Asteraeantliion, 289.

aurantiacus, 293.

helianthus, 289.

Asteractis, 464, 492.

Bradleyi, 465, 562.

Asterias, 337.

sequalis, 327.

antarctica, 336, -339.

aster, 248.

Atlantica, 368, 344.

aurantiacus, 293.

brevispina, 327.

capitata, 327.

conferta, 326.

Cumingii, 291.

echinata, 335.

epichlora, 325, 326.

Hssispina, 326.

gelatinosa, 335.

G-ermanii, 335.

gigantea, 327.

heliantiuis, 289.

hexactis, 326.

Katherinaj. 326,

laevigata, 285.

lurida, 335.

Liitkenii, 326.

Mexicana, 344.

miniata, 324, 326.

ochracea, 325. 326, 327.

paucispina, 326.

regalis, 330.

rugispina, 336.

rustica, 335.

sertulifera, 328, 344, 594.

Solaris, 333.

tenuispina, 344, 369.

Troschelii, 326.

variolata, 285.

Asteridifi, 344.

Asterina, 250.

modesta, 277.

regularis, 250.

Asterioidea. 271, 343, 367, 372, 574
Asteriscus. 250, 348.

Braziliensis, 343.

Chilensis, 334, 335.

folium, 343.

modestus, 277, 330, 343
regularis, 250.

sdllifer, 343.

Asteroporpa, 348.

affinis, 341.
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Asteroporpa aiinulita li-tl.

dasycladia, 341.

Asteropsis inibricata, 324.

Astreea, 512.

Astrieacea, 461, 536.

Asti-jeidte, 519, 513, 540.

Astrangia, 525, 340, 302, 513, 532, 567.

astrasiformis, 524.

bella, 530, 531.

concintia, 528, 563.

conferta, 530, 563, 564.

costata, 529, 563.

Dan;v, 524, 530, 531.

dentata, 528, 563, 565, 566.

Edwardsii. 526.

Hairaei, 526, 525, 530, 563.

Marylandica, 530, 531.

Michelini, 526.

palifera, 525, 526.

Pedersenii, 529, 563, 564, 565.

pulchella, 527, 563.

Astraugiacea-, 525.

Astrangidic, 524, 514, 536.

Astrangin;e, 525, 514.

Astreinte reptantes, 525.

Astriclvpeus, 311, 348.

Mannii, 311, 327.

Astrochema, 348.

affinis, 341.

oligactes, 341.

AstrochemidiB. 341.

Astrogonium Fonki. 335.

Astrogorgia, 416, 419.

Astropecten. 250. 272, 348.

Antilleiisis, 343.

armatus, 332, 343.

articul itus, 343
Braziliensis, 343.

Cff]acanthus, 273.

cliatiis, 343.

dnbius, 343.

Edwardsii, 250.

erinaceus 3.'i2. 343.

fragilis, 272, 330, 3:!2, 333 343.

brstedii, 274, 328, 330, 343 594.

Peruaiiu-, 334.

Permianus, 275.

regalis, 273. 330, 343.

stt'llatus, 276.

Valenciennesii, 276, 343
variabilis, 343.

Astropecteiiidre, 343.

Astro.psan>niia, 509, 506. 519.

Pedersenii. 509, 563, 565.

Astropy>;a, 296, 348.

depressa, 579, 593, 595.

venusta, 296, 331, 344, 579.

Astrophytidie, 341.

Astrophyton, 251, 348.

Cani, 325, 326.

Civcilia, 341.

Chilensis, 335. »

Krebsii, 341.

Tk.\ns. Conn. Acad., Vol. I.

Astro]iliyton inurioatuin, 341.

Panamense, 251, 294.

Aulactinia, 474.

Anreliania, 462.

Aurora BorealisatNew Haven, Conn., from
March, 1837, to Dec, 1853, 9.

Auroral Observations, Summary of, 168,

171.

Auroral Register hopt at New Haven, Ct.,

by Francis Bradley. 139.

Auroras, average number of annually, 172.

Auroras, Notices of, extracted from the

Meteorological Journal of Rev. Ezra
Stiles, 155.

extracted from a Mclcorological Jour-
nal kept at Sharon, Conn., 167.

extracted from various Journals kept
at Now Haven, Conn., 164.

Auroras observed by Rev. Ezra Stiles, at

Dighton, Mass., 156.

New Haven, Conn., 156.

Newport, R. I., 155.

Portsmouth, N. H., 156.

Average number of Auroras annually, 172.

Axohelia, 515.

Balanophyliia, 511.

elcguns, 511, 560.

Bathvcvathus, 538.

Chilensis, 539, 567.

Indicus, 538.

Sowerbyi, 538.

Bebryce, 419.

Bekker's Digammated Text of Homer, 173.

Bergidas, 494.

Bli-pharogorgia Schrammi. 419.

Bohadschia agglutinata, 347.

fasciata, 3^7.

Boletia, 304, 582.

depressa, 303, 583.

picta. 581, 595.

pileolus. 303, 583.

rosea, 302, 583, .593. 595.

viridis, 304, 334, 584.

Bolocera eques, 469.

Boston, and New Haven, Summary of
Auroral Obser\ ations at, 171.

Brachyrhinus creolus, 3-10.

Bradley, Francis, Extracts from an Auroral
Register kept at New Haven, Conn., 1 39.

Brazilian Coral-fnnna, Remarks on the, 364.
Briaraceffi, 454.

Briaracees, 454.

Briareacea?, 454.

Briareidas, 454.

Briareum, 454.

Brissus, 316, 318,348.
Columbaris, 316, 3-15.

obesus, 316. 328, 345, 375, 589, 595.

pectoralis, 571.

Brissus Scilla?, 316, 317.

Bunodes, 4«7, 469. 474, 475, 562.

cavernata, 473,

70 March, 1871.
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Bunodes crassicornis 469.

crueatata, 467, 567.

ocellata, 468, 566.

papillosa, 468, 566, 567.

pluvia, 468, 566.

xanthogrammica, 471.

Bimodidfe, 466.

Bunodms, 466, 462.

California, Gulf of, and Cape St. Lucas,

Echinoderra-fauna of, 593.

Californian Province, 337.

Polyps of, 560.

Calliactis, 481.

bicolor, 481.

decorata, 481, 482.

Egletes, 481.

fusca, 481.

polypus, 481.

tricolor, 481.

variegata, 481, 562.

Callipodium, 455.

aureum, 457, 562.

Pacificum, 456, 562, 565.

Cape St. Lucas, list of Echinoderms found
at, 327.

and Gulf of Cal., Echinoderm-fauna
of, 593.

Capnea. 462.

Capneadse, 462.

Caribbean and Panamian Faunre, compara-
tive lists of tlie Ecliinoderms of the, 341.

Caryophyllacete, 512.

Caryophyllia, 336, 507, 513, 535.
"

Sinithii, 535.

raryoph3dlida3, 535, 506, 512, 514.

Caryophyllina?., 535.

CassidulidEe 345.

Cassidulus, 316, 348.

Carribasarum, 316, 345.

Cassis sp. 350.

Central America, list of tiie Echinoderms
of the west coast of, 329.

Cerete. 466
Cereus, 480, 476, 469.

artemis a, 471.

bellis, 480.

coriaceus, 469.

cruentatus, 467.

Fuegiensis, 480, 567.

ocellatus, 468.

papillosus, 468.

pluvia, 468.

Chsetaster Califorincus, 327.

Chilian Province, 338.

Polyps of, 566.

Chili, list of Echinoderms found on the

coast of, 335.

Chirodota, 371. 349.

discolor, 325.

pygma^a, 346, 371.

rotiferum, 346 371.

verrucosum, 325,

Cidaridfe, 3J4.

Cidaris, 294, 348.

anmilata, 294, 344.

Danse, 327.

species, 593, 595.

Thouarsii, 294, 328. 331, 333, 370, 579,
595.

Cistina, 577.

Colurabije, 332, 344.

Cladactis, 471, 472, 474.

grandis, 472, 562, 566.

Cladocora, 365, 513, 524.

Cladocoraceaj, 524.

Cladocorinse, 514.

Clypea,ster, 348.

Riisei, 314.

rosaceus, 345, 589.

speciosus, 348, 345, 588.

testudinarius, 588, 595.

Clypeasterid;«, 345.

Coelasterias, 247.

australis, 247.

CoeIastra;a, 519.

Coenangia, 530.

conferta, 530, 563.

Coenopsamniia, 340.

tenuilamellosa, 508.

Colobocentrotus pediferus, 335.

Columbella sp., 350.

Colurunaria, 519.

Comatulid«, 349.

Comparison of the tropical echinoderm
fauna^ of the east and west coasts of
America, 339.

Connection, oceanic, across the Isthmus of
Darien. 349.

Conularidse, 455.

Corticifera, 495.

Corjmactis, 462.

Coral-fauna, remarks on the Brazilian, 364.

Corals and Echinoderms cnllected by Prof.

C. F. Hartt. at the Abrolhos Reefs,

Brazil, Notice of the, 377.

Corals and Polyps of the west coast of

America, Review of, 377.

Coscinasterias, 248.

muricata, 249.

Crepidula unguiformis. 339.

Ciibrella leviuscula, 326.

Cribrina, 467. 478 480, 482.

coriacea, 469.

Crinoidea, 341, 349, 365.

Crustacea, common lo the east and west
coasts of tropical America, 339.

Crustulum gr.itulans, 311.

Cryptohelia. 515.

Cucumaria, 321.

frondosa, 327, 346.

CucumaridsB, 346.

Culcita, 349.

Schmideliana, 333.

Cuvieria antarctica, 3^6, 339.

operculata, 346.
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Cuvieria Sitchiousis, 325.

Cyathiuiv, 535.

Cyclopora, 515.

Cj''phastrii?a, 513.

Cystiactis, 473, 472.

cavernata, 473.

Eugenia, 473.

Eydouxi, 473, 5()G.

Gaudicluuidi, 473.

Dactylosaster gracilis, 332, 344.

Dendraster, 337, 348.

excentricus, 325, 326, 327.

Dendropiivllia, 507, 513.

surcularis, 507, 508, 563.

tenuilaiuellosa, 508, 563, 565.

Desmophylium, 539, 536.

crista-galli, 539.

Cnmiugii, 539, 563.

Desoria, 349.

Diadema, 295. 348, 580.

Antillarum, 295, 344.

Mexicanum, 294,328,329,344, 580, 595.

Diadem idif, 344.

Digammated Text of Homer, ou Bekker's,

173.

Dighton, Mass., Auroras observed at. 156.

Dimorphous polyps in Renilla. etc., 378.

Diploperideris Sitchtensis, 325.

Diplor a, 365.

Discosoma, 462, 480.

Fuegiensis, 480,

Discosomas, 401.

Discosominaj, 461.

Discosomus, 462.

Discotroclius, 536.

Distichipora. 515.

Dysactis Chileusis, 488.

Echinactis, 462.

Echinanthus testudinarius, 588.

Echinaster, 348.

aeuleatus, 331, 343.

Braziliensis, 343.

crassispina, 368, 343.

Ellisii, 332, 576.

serpentiiriu>;, 343.

spinnsns, 34 3, 577.

spmulosus. 343.

tenuispina, 577, 594.

Echinasteridaj, 343.

Echinidaj, 344.

Echinocidatis, 298, 348.

Dufrestiii, 344, 580.

incisa, 298.

longispina, 298.

nigra, 301.

punctulata, 344.

Scvthei. 336, 580.

spatuligera, 300. 334, 335.

steliata, 298, 328. 329, 331, 332, 333.

334. 335, 338, 344. 595.

Echinocucumis typical , 346.

Echinoderrnata, 365.

Echinoderm-fauua of the Gulf of Clalifornia

and (!ape St. Lucas, 593.

Echinoderm fauna\ comparison of the

tropical, of the east and west coasts of

America. 339.

Echinoderms, additional observations on,

568.

and Corals collected by Prof. C. F.

Hartt, at the Abrolhos Reefs, Brazil,

notice of the, 351.

notice of a collection of, from La Paz,

Lower Cal.. 361.

of Panama and the west coast of Amer-

ica, geographical distribution of, 352.

Echinodiadema, 295, 348, 365, 580.

coronatum, 295, 328, 344, 580, 595.

Echiuoglycus, 312. 348.

frondosn.-^, 370.

Stokesii, 312, 331, 332. 334, 345.

Echinogorgia, 387, 413, 419.

arbuscula, 414.

arida, 384.

aurantiaca, 450, 413, 557, 566.

sasappo, 450, 557.

Echinoidea. 294, 341, 369, 374,579.

Echinolampus, 349.

caratomides, 349.

Echinonietra, 308, 348.

lucuutur, 369, 345.

Mexicana, 307.

Michelini, 345. 585.

plana, 308, 345.

rupicola, 308, 331, 332, 333, 345, 376,

583.

Van Brunti, 309, 328, 329, 370, 585, 595.

viridis, 345.

Echinometridffi, 345.

Echinomuricea coccinea, 419.

Echinoporinas, 540.

Echiuothi-ix 349.

Echinus, 304.

cliloroticus, 304, 583, 584.

er^nhvogramma, 585.

giljbosus, 305, 333.

grandinosus, 301.

homalostoma, 585.

lucuntur, 369.

Magellanicus, 336.

niger, 301.

pnrpurescens, 301.

spatuliger, 300.

Edwardsia. 494.

Encope, 309.

Californica, 345, 586, 595.

emarginata, 310, 345, 370, 588.

grandis, 310, 312, 329, 345, 585, 595.

Michelini 310, 345, 588.

occidentalis, 309, 312, 331, 332, 333,

334, 345, 370, 587, 595.

quinqueloba, 345.

Stokesii. 312.

tetraporrt. 309.

Endohelia. 515.
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Epiactis, 492.

prolifera, 492, 560.

Epizoanthus, 497.

crassus, 498, 562.

elonjiatus. 497, 562, 565.

humilis, 498, 562.

Eriphia, 340.

gonagra, 340.

squamata, 340.

Errina. 515.

Erythropodiura, 454, 455.

Pacificum, 456.

Eugorgia, 406, 340, 386, 413.

ampla. 407, 386, 561, 566.

aiiraatiaca, 410, 555, 561, 564.

Bradleyi, 411, 399, 561, 566.

Daniaua, 409, 388, 555, 561, 566.

e.xcelsa, var., 553, 409. 551, 558, 561,

564.

Mexicana, 410, 388.

multifida, 554, 561, 564.

nobilis, 408, 551, 553, 558, 561, 564,

566.

purpiirascens, var., 408, 561, 566.

rubens, 411, 566.

steiiobrachis, 393.

Eunicea, 360, 38.), 386, 413, 416.

anceps, 362.

Castelnaudi, 362.

humilis, 360.

T' ib.igensis, 444.

Eunicelia, 386.

Eimicidse, 413.

Eumuricea, 449.

Euphyllia, 513
Enpsammidie, 506, 501, 509, 519.

Eupsamminie, 506.

Euryechinus, 304.

"chl.irocntrotus, 325, 326.

Delalandii, 304.

Drob.chiensis, 304, 325, 326.

gibbosus 305.

granulatus, 304.

imbecillis, 305, 333, 334.

lividus, 304.

Eusmilida?, 536
Evactis. 470, 474.

artemisia, 471, 560.

Ximthogrammica, 471, 559.

Evagora, 455
Evecliinu>!. 583.

chloroticus, 584.

Extracts from an Auroral Regi'^ter kept at

New Haven, Conn., by Francis Bradley.

139.

Fabia Chilensis, 306.

Faun;e, Caribbean and Fananiian, compar-
ative lists of the Echinoderms of the.

341.

Comparison of the tropical echino-
derm, of the east and west coasts of

America. 339.

Favia, 353, 355, 365, 512.

conferta, 355.

deformata, 355.

gravida, 354, 364.

incerta, 355.

leptophylla, 353.

Favositidw, 518, 519.

Favositinje, 518.

Ferdina Cumingii, 332, 343.

Fishes common to the east and west coasts

of tropical America, 340.

Flabellina;, 539.

Flabellum, 513, 535, 536.

Fungacea, 540, 543.

Fungia, 541.

elegans, 542, 563, 565.

Fungida-, 540, 542.

Fungina;, 540.

Gulapago Islands, list of Echinoderms from
the, 333.

Galapagos Province, 338.

Cxulaxea, 513.

Gammuria, 497.

crassa. 498.

elongata, 497.

humilis, 498.

Ganeria Falklandica, 336.

Geographical distribution of the Echino-
derms of the west coast of America, 352.

of the Polyps of the west coast of

America, 558.

Geoli>gical evidence of an oceanic connec-
tion acro.-^.-* the Isthmus of Darien, 349.

GerardidtB, 499.

Goniasterida;, 343.

Goniasinua, 355.

varia, kSS.

Goniocid .ris, 349.

GoniO' iscus, 284.

armatus, 2S0, 372.

conifer, 372.

singularis, 335.

Stella, 284, o43, 372.

verrucosus, 335.

Gorgouia, 384, 340, 359, 385, 386, 387,

406 407.

Adamsii, 391.

alba, 398.

.Agassizii, 388.

aurantiaea, 410.

citriua, 360.

cuspidata, 403.

dicliotoma, 361.

flabellum, 386.

fucata, 413.

fucosa, 417.

fusco-purpuroa, 386.

gracilis 359, 596.

humilis, 394, 396.

levis, var., 398.

media, 389.

palma, 386, 400.
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Gorgonia papillosa, 385.

plantaginea, 444.

pumicea, 362.

ramulus, .394.

reticulata, 405.

rigida, 398, 401.

saiiguinea, 406.

stcnobrachis, 393.

stenobrochis, 393.

ventaliua, 391.

verrucosa, 384, 385, 386.

Gorgouacea, 384.

Gorgouella, 384, 385, 387.

Gorgonidre, 384, 455, 499.

Guaymas, Polyps collected at, by Dr. E.

Paluier, 564.

Gymnasteria, 348.

iuermis, 330, 343.

spinosa, 330, 343, 574, 594.

Hadley, James, on Bekker's Digainmated
Text of Homer, 173.

Halcyonina, 458.

Hartt, Prof. C. F., Notice of the Corals and
Echiiioderms collected by, at the Abrol-

hos Reefs, Brazil, 351.

Remarks on the Brazilian Coral-fauna.

364.

Heliaster, 289, 348.

Cumingii, 291, 333, 334, 344.

hehautlms, 287, 329, 334, 335.

Kubiniji, 292, 312, 328, 329,344, 578.

593. 595.

microbrachia, 290, 328, 331, 344, 593.

595.

multiradiata. 333.

Heliastrrea, 356, 365.

aperti, 356, 364.

Heliocidaris. 349, 584.

chlorotica, 584.

Mexicana, 583, 307, 308, 584.

Hemipholis, 262, 348.

affinis, 262, 573.

cordifera, 263, 342.

gracilis, 262, 3.H0, 342, 573.

Hepatella arnica. 484.

Henick, Edward C, a Register of the Au-
rora Biirealis at New Haven, Conn., from
Marcli, 1837, to Dec, 1853, 9.

Heterocentrotus. 349.

Heterodactyla, 461.

Heterodactylin«, 461.

Heterogorgia, 450, 419.

papillosa, 557, 562, 565.

tortuo.sa, 452, 562.

verrucosa, 451, 562.

Heteropsammia, 506.

Heterosynapta, 346.

viridis, 346.

Hipponoe, 349.

Hipponoida}, 345.

Holothuria botellus 331,346.
Californica, 327.

Holothuria Eloridiana, 346.

glaberrima, 331, 346.

giiseu, 346.

languens, 331, 346.

lepadifera, 346.

hibrica, 329, 346.

maculata, 346.

Peruviana, 322, 376.

princeps, .346.

subditiva, 346.

Holothuridie, 346.

Holothurioidea, 321, 346, 370.

Ilomactis, 462.

Homer, Bekker's Digammated Text of, 173.

Hugea, 494.

Hydroidea, 362, 519.

Hymenogorgia, 359, 384, 385.

quercifolia, 359, 360, 362.

Incorporation, Act of 5.

Introductory notice to Herrick's Auroral
Register, 7.

Isacnut'a crassicornis, 469.

papillosa, 469.

Isaura, 494.

Isthmus of Darien. oceanic connection

across the, 349.

Juncella hystrix, 362.

Kleinia nigra, 317, 590.

Laganum, 349.

La Paz, L. Cal., notice of a collection of

Echinoderms from, 371.

Polyfis collected at, by Capt J. Ped-
ersen, 564.

Leioptillum, 381.

un(kilatum. 381, 378, 546, 560.

Lepidaster, 577.

teres, 577, 491.

Lepidopsolus autarcticus, 336.

opercnlata. 346.

Leptogorgia, 387, 385, 386.

Adamsii, 391, 392, 551, 561, 564, 565.

Agassizii, 388, 390, 548, 550, 560, 565.

amphi, 4U7.

arbusculn, 406, 566.

alba, 398, 401, 412, 561, 564, 566.

aurantiaca, 413, 410.

CaUfornica, 398, 561.

Caryl, 404, 556, 560.

Chilensis, 406. 566.

cuspidata, 403, 401, 552, 561.

diffusa, 397, 561, 566.

Englemanni. var.. 394, 561, 565.

exigua, 552, 561, 564. 566.

exilis, 550, 561, 564.

eximia, 390, 388, 551, 561.

Flone, 387, 391, 560.

flexiHs, 400, 561.

fucata, 596.

labiata, 552, 501, 564, 565.
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Leptogorgia media. 389, 391, 550, 560, 564,

565.

Peruana, 405, 566.

platyclados, 406, 566.

pulchra, 549, 561, 564.

pumila, 396, 561.

ramulus. 394, 391, 399, 552, 561, 565.

rigida, 401, 404, 552, 561, 564, 565.

rutil'i, 392, 561, 565.

sanguiuea. 406.

stenobrochis, 393, 403, 561, 565.

tenuis, 551, 561, 564.

viminalis, 381.

virgularia, 406.

Leptosynapta, 325.

hydriformis, 346.

Pourtalesii, 346.

tenuis, 325.

veriucosa, 325.

Linckia, 285, 348, 577.

bifascialis, 287, 328, 372, 594.

Columbiie, 332, 344.

Guildingii, 344. 367.

ornithopus, 344, 367.

unifascialis. 285, 312, 328, 329, 330,

332. 333, 344, 372, 594.

Liosoma arenicola, 327.

Sitchfensis. 325.

Lissothuria, 322.

ornata, 322. 331, 346.

List of Echinoderms from

Sitcha, 324.

Piiget Sound and along the coast to

Cape Mendocino, Cal., 325

between Cape Mendocino and San Di-

ego, Cal, 326.

Margarita Bay and Cape St. Lucas. 327.

Acapulco, Mazatlan, and the Gulf of

California, 328.

the west coast of Central America

and the Bay of Panama. 329.

the west coast of Ecuador and the

southern part of New Grenada, 332.

Zorritos, Peru, 383.

the Galapago Islands, 333.

the coast of Peru, at Paita and south-

ward, 334.

the coast of Chili. 335.

the southern extremity of South Amer-
ica and the neighboring Islands, 336.

List of Polyps of

Arctic Province, 559.

Californian Province, 560.

Chilian Province, 556.

Sitchian Province, 559.

Oregonian Province, 559.

Panamian Province, 560.

Peruvian Province, 566.

List of Polyps collected at

Corinto and Gulf of Nicoya by J. A.

McNiel. 565.

Guaymas by Dr. E. Palmer, 564.

La Paz by Capt. J. Pedersen, 564.

Lithodendron, 507.

Litigorgia, 387, 385.

Adamsii, 391,

Agassizii, 388.

arbuscula, 406.

Californica, 398.

cuspidata, 403.

diffusa, 397.

Englemanni, var.. 394.

eximia, 390.

levis, 398.

flexilis, 400.

Flora?, 387.

fucosa, 404.

media, 389.

Peruana, 405.

platyclados, 406.

pumila, 396.

ramulus, 394.

rigida, 401.

rosea, 406.

rutila, 392.

sanguinea, 406,

stenobrochis, 393.

Lobnphora, 349.

Lobo|isnmmia. 506.

Lobularia rubiforme, 459.

Loomis, Elias, notices of Auroras, extracted

from the meteorological journal of Rev.

Ezra Stiles, 155

Loomis, Elias, and H. A. Newton, on the

mean Temperature, and on the fluctua-

tions of Temperature, at New Haven,
Conn., 194.

Lophactis, 463.

ornata, 464, 562.

Lophogorgia, 384, 385, 386, 887.

alba,' 398.

aurantiaca, 410.

palma, 403.

Panamensis, 394, 396.

Lophoseridft, 542.

Lophosermae, 542.

Lophosei'is, 543.

Lovenia, 329, 346, 348, 595.

Loxechinus. 348.

albus, 324, 335.

purpuratus, 327, 337.

Luidia, 271, 348.

alternata. 343.

Bellona?, 293, 332, 334, 343.

brevispina, 593, 594.

clathrata, 271, 343.

Columbia, 343.

Macgravii, 343.

tessellata, 271, 330, 343.

Lytechinus, 302.

Atlanticus, 303, 344.

excavatus, 344.

roseus, 302, 328, 329, 331, 333, 344,

583.

semituberculatus. 301, 333.

variegatus, 344, 369.
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Madn'i)orM, :i<i5, 500, 501, 50:<.

Madreporacea, 500.

Madreporacete. 512.

Madreporaria, 35'2, 500, 55G, 502.

perforata, 500.

Madreporida', 501.

Madrei)orinie, 501.

Ma?anilrina, 355, 365, 512.

Malca sp., 350.

Maminiilirera, 495.

auricula, 496.

conferta, 497. 562.

Dana', 490, 562.

nitida, 497, 562.

Manicina, 365.

Mnretia, 349.

Margarita Bay, list of Echiuodenns found

at, 327.

McNiel, J. A., Polyps collected by, on the

west coast of Nicaragua, 565.

Mediaster a^qualis, 326.

Melitodes virgata, 572.

Mellita, 348.

hexapora, 314, 345.

longitissa, 314, 331, 345, 588, 595.

Pacifica, 313, 333, 345.

pentapora, 314, 345, 586.

testudinea, 345.

Meoma, 317, 348.

grandis, 317, 590, 593, 595.

nigra, 317, 329, 345, 590.

ventncosa, 345.

Merulinace;e, 540.

Metalia, 318. 348.

Garretii, 320, 591.

nobilis, 319, 591, 328, 331, 345, 348,

595
sternHlis, 319, 591.

Meteorology of New Haven, 194.

Metridiuni, 478, 462, 4 63.

coucinnntum, 463.

dianthus, 478.

fimbriatum, 478, 560.

marginatum, 478, 560.

reticulatum. 479, 567.

Millepora, ;i62. 365, 519.

alcicornis, 363, 304.

Braziliensis. 3i).3.

cellulosa, var., 363.

digitata, var., 364.

fenestrata, var., 304.

nitida. 362.

Mithrodia,'288, 348.

Bradlevi, 288, 330, 343, 575, 594.

Mcera, M^'
Airopos, 346.

Clotho. 329, 346, 348, 595.

Mollusca common to the east and west
coasts of tropical America, 339.

Molpadia boiealis, 346.

Montipora, 502, 501.

fragosa, 502, 562.

Montiporina', 501.

Mopsella .faponica, 572.

Moulinia cassidulina, 345.

MuUeria Agassizii, 347.

obscura, 347.

parvula. 347.

Muricea, 418, 450, 340. 384.

acervata, 419. 424, 449, 561.

albida, 437, 435, 441, 562.

appressa, 444, 448, 449, 562, 504, 566.

aspera, 448, 502.

austera, 430, 428, 433, 441. 561, 564.

cUivata, 444.

crassa, 425, 432, 433, 561.

echinata, 426, 424, 430, 432, 561.

elegans, 450.

elongata, 449.

flabellum, var., 427, 561.

flavescens, var., 446, 448, 502, 506.

flexuosa, 450.

formosa, 434, 517, 561.

fruticosa, 428, 432, 433, 561, 565.

liebes, 439, 441, 443, 450, 502, 505.

hispida, 422. 501.

horrida, 423, 422, 500.

humosa, 449, 450.

laxa, 450.

lima, 450.

miser, var., 430, 501, 565.

muricata, 450.

nitida, 450.

pendula, 450.

purpurea, 441, 437. 450, 562. 565.

retusa. 432, 443, 561.

robusta, 436. 441, 450, 562, 565.

spicifera, 450.

squarrosa, 423, 435. 561.

sulphurea, 449, 450.

tenrlla, 446, 449, 562, 566.

tuberculata, 449, 450.

tubigera. 421, 423, 435, 561.

vatricosa, 384, 449, 45(1.

Muricea, Remarks on the subdivisions of

the ^enus, 449.

Muricella, 450.

Museum of Yale College, notes on the Ra-
diata in. 247.

Mussa. 357, 365. 512.

Harttii, 357. 352, 358.

Nardoa, 285. 349.

Nemaciis, 487, 477.

Chilensis, -J 88, 567.

Draytonii. 488, 493, 560.

primula. 488, 566.

Neoporites, 503.

New Haven, Conn., Auroras observed at,

by Rev. Ezra Stiles, 150.

and Boston, summary of Auroral ob-

servations at, 171.

extracts from an Auroral register

kept at, by Francis Bradley, 139.

register of the Aurora Borealis at,

from March, 1837 to Dec, 1853, 9.
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New Haven, Mean Temperature and Fluct-

uations of Temperature at, 194.

Newport, R. I., Auroras observed at, 155.

Newton, H. A., and Elias Loomis, on the

Mean Temperature, and on the Fluctua-

tions of Temperature at New Haven,
Conn., 194.

New Zealand, new starfishes from, 247.

Nicaratjua, Polyps collected on the coast

of, by J. A. McNiel, 565.

Nidorellia, 280, 348.

armata, 280. 284, 312, 328, 329, 330,

332, 333, 343, 372. 574, 594.

Notes on the Echinoderms of Panama and
the west coast of America, 251.

on the Radiata in the Museum of Yale

College, 247.

Notice of a collection of Echinoderms from

La Laz, L. C, 371.

of the Corals and Echinoderms col-

lected by Prof C F. Hartt, at the

Abrolhos Reefs, Brazil, 351.

Introductory, to Herrick's Auroral

Register, 7.

Notices of Auroras extracted from the

Meteorological Journal of Rev. Ezra
Stiles, 155.

of Auroras extracted from various

Joui'nals kept at New Haven, Conn., 164.

of Auroras extracted from a Meteor-

ological Journal kept at Sharon, Conn.,

167.

O'lservations, additional, on Echinoiierms.

568.

Oculina, 365, 507. 512, 513, 518.

Oculin;icea 512, 536.

Ocu inidEe, 514, 512, 519.

Ophiacantha Peutacrinas, 341.

Ophiactis. 264 348.

arenosa, 266, 330, 341.

asperula, 335.

Kroveri, 264, 334, 366, .341.

Miilleri, 341.

Orstedii. 266. 264, 330, 341.

simplex, 266, 264, 330, 341.

virescens, 265. 327, 330, 372, 341, 594.

Ophiarachna, 348. 349.

macul ita. 574.

Ophiarthrum, 349.

Ophidiaster, 287, 285, 348, 577.

flaccidus, S44.

ophidiMuus, 285.

ornithopus. 367.

porosissimu^, 287.

pyramidatus, 287, 328, 330, 332, 333.

344, 577, 594.

suturalis, 285.

unifascialis, 285.

OphidiasteridjB, 344.

Ophioblenna, 348.

Antillensis, 342.

Ophioceramis Januarii, 343.

Ophiocnida, 260.

hispida, 260, 330, 342.

scabriuscula, 342.

Ophiocoma. 258, 348.

aithiops, 258, 327, 329, 330, 341, 594.

Alexandri, 259, 327, 329, 330, 341, 594.

echinata, 258, 341.

piunila. 341.

Riisei, 257, 341.

Ophiocomidje, 341.

Ophioderma Antiilarum, 364.

cinereum, 367.

Panamensis, 253.

variegata, 254.

Ophiogljqjha Liitkenii, 325.

Sarsii, 593.

species, 593, 594.

Ophiolepidse, 342.

Ophiolepis, 256, 348.

annulata, 259.

Atacamensis, 335.

elegans, 367, 342.

geminata, 261.

hispida, 260.

Pacifica, 257.

paucispina, 342.

simplex, 266.

triloba, 259,

variegata, 25G, 330, 342, 593, 594.

Ophiomastrix, 349.

Ophiomyxa, 330, 341, 348.

flaccida, 36ii, 341.

Opluomyxidpe, 341.

Ophiouema intricata, 341.

Ophionephthy-! limicola, 341.

Ophionereis, 259, 348.

annulata, 259, 328, 330, 342, 594.

reticulata, 366, 342.

porrecta, 342.

triloba. 259.

Xantusii, 270, 328, 342, 594.

Ophiopeza, 348, 349.

Ophiopholi-; Caryi, 326.

-Kennerleyi, 325.

0|ihiophragmus, 270, 348.

marginatus, 270, 330, 342.

septus, 342.

Wurdemanni, 342.

Ophioplocus, 349.

O|ihiopsila Riisei, 341.

Ophiostigma, 270, 348.

i-acanthum, 342.

tenue, 270, 330.

Ophiothela, 269, 348.

Dana3, 572.

mirabilis, 268, 330, 342, 376, 572, 594.

Ophiothrix, 278, 348.

Caribaea, 342.

dumosa, 270, 326, 328, 329, 342, 594.

lineata, 342.

magnifica, 334.

mirabilis, 268.

orstedii, 342.
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OphiothrLx spiculata, 2G7, 328, 330, 332,

333, 34'2, 594.

Suensouii. 342.

violacea. 267. 342, 346.

OphiozMiia, 257, 348.

impressa, 342.

Pacitica, 257, 330, 342.

Ophiiira. 253, 347.

appressa, 342.

brevicauda, 342.

brevispina. 342.

cinerea, 342, 367.

Daiiiana, 254, 329, 342.

elaps, 342.

flaccida, 366.

guttata, 342.

Januarii, 342.

Panamensis, 253, 270, 327, 328, 329,

342, 594.

paucispinn, 367.

reticulata, 366.

rubicunda, 342.

teres, 253, 327, 328, 329, 342, 594.

varieii-ala. 254, 329, 342, 376.

8p. uov., 270, 33U, 342.

Ophiuridte, 342.

Ophiuroidea, 251, 341, 366, 372, 572.

Oreaster, 278, 348.

aculeatus, 343.

armatus, 280, 372.

Cumingii, 332. 343.

gkas, 279, 343, 367.

occidentali,'^, 278. 312. 328. 330, 343,

374, 574.

reticulatus, 343, 367.

Oregoiiian Province, 337.

Polyps of, 559.

Orinidte, 494.

Othiba crassispina, 368.

Oulactis, 463, 462, 464.

concinuata, 463, 566.

granulifera, 462.

flosculifera, 464.

formosa, 464.

Oulaugia, 533.

Paohypsamraia, 506.

valida, 506.

Pachysanmiia, 506.

Paita, Peru, list of Ecbiuodenns fouhd at,

334.

Palmer, Dr. E., Polyps collected by, at

Guayiiias, 564
Palythoa, 362, 495, 497.

Paiiaina and west coast of America, Notes

on the Echinoderms of, 251.

list of the Kchinoderms of the Bay of,

329.

Panamiaii and Caribbean Fauna?, compara-

tive Usts of the Echinoderms of the. 341.

Panamian Province, 337.

F'olvps of, 560.

Paractia 477, 482, 491.

TR.A.XS. CoxN. Ac.\D., Vol. I.

Piiractis hupatiens, 483.

lineotala, 483.

nobilis, 491, 562.

nymphaja, 486.

rubus. 487.

Paracvathus, 536. 510, 513.

caltha, 537. 560.

humUis. 538, 563.

Stearnsii, 537, 560.

Stokesii, 536.

Paragorgia, 454.

Paramuricea, 419.

clathraia, 419.

Parisis, 572.

Patiiia, 276.

Chilensis, 334. 335.

miiiiata, 324, 326.

oblusa, 276, 330, 343.

Pattahis mollis, 376.

Peruvianus, 335, 376.

Paulia horrida, 332, 343.

Pavonia, 543, 340, 350.

clivosa, 544, 563.

gigantea, 543, 563.

I'ectinia, 353.

Brazihensis, 353.

Pectinura maculata, 574.

Pedersen, Capt. J., Notice of Echinodemis

collected at La Paz, Lower Cal., by. 371.

Polyps collected by, at La Paz, 564.

Pedicellaster, 593.

Pennatula tenua, 382.

undulata. 546.

Pennatulacea, 378.

Pennatulida% 381. 546.

Pentaceros. 574.

armatus, 280, 372.

Cumingii, 279.

occidentalis, 574.

reticulatus. 367.

Pentacrinus, 348.

iisterias, 341.

caput-medusa?, 341.

decora, 341.

Miillen, 341.

Peiitacta, 321.

albida, 325, 326.

miniata, 325.

nigricai'S. 325.

Pauameusis, 321, 331, 346.

pentactes, 321.

piperata, 326.

]>opulifera, 326.

quinquesemita, 326.

sjD., 335.

Peruvian Province, 338.

Polyps, 566.

Petalster Columbia-, 272, 330, 343.

Petricola pholadiformis, 531.

Pharia pyramidatus, 287.

Pliataiia unifascialis. 285.

PheUia 489. 4G6
arctica, 490, 559.

71 March, 1871.
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Phellia inornata, 489, 562.

Panamensis, 490, 562.

riibens, 489, 562.

Phos, 350.

Phycogorgia, 413, 484.

fucata, 413, 561, 596.

Phyllacanthus, 349.

Phyllactinte, 462, 461.

Phyllactis, 463.

Phyllangia, 531, 340, 534, 536.

dispersa, 532, 563, 566.

Phyllogorgia, 384.

dilitaia. 362.

Phyllophorus lepadifera, 346.

Phymactis, 475.

clematis, 475. 566.

florida, 475, 566.

Pinnaxodes hirtipes, 306.

Placotrochus, 535.

Plagionotus, 348, 591.

AfricaDus, 569, 571, 592.

Desorii, 571.

nobilis, 591.

pectoralis, 571, 345, 592.

Plexaura, 413, 386, 416.

arbuscula, 406.

auraatiaca. 413.

dichotoma, 361.

fucosa, 404, 405.

platyclados, 406.

reticulata, 405.

rosea, 406.

sanguinea, 406.

Plexaurella, 361, 413, 416.

anceps, 362.

dichotoma, 861.

Plexaurida3, 413, 386, 418.

Pocillipor;), 519, 340, 513, 518.

capitata, 520, 563, 565.

lacera, 523, 563.

porosa, var., 521, 563.

pumila, var., 522, 563.

robusta, var., 521, 563.

Pocilliporidse, 518, 514, 512, 596.

Pocillopora, see Pocillipora.

Pocilloporinffi, 518.

Polypi, Brazilian, 352.

Polypiers lamellifera, 500.

Polyps, and Corals, of the west coast of

America, Review of the, 377.

Geographical distribution of, of the

west coast of America, 566.

Poriies, 503, 358, 365.

Californica, 504, 564, 562, 565.

excavata, 504, 562.

Gaudaloupensis, 358.

nodulosa, 505, 563, 565.

Panamensis, 505, 523, 563.

porosa, 504, 562. 565.

,«olida, 358, 364.

Poritidae 503, 501.

Portsmouth, N. H., Auroras observed at.

156.

Primnoa, 454.

compressa, 454, 559.

lepadifera, 454.

reseda, 454.

Primnoaceffi, 418.

Primnoacees, 418.

Primnoidce, 418.

Psammechinus, 301, 348, 584.

aciculatus, 344.

cliloroticus, 584.

pictus, 301, 344, 581.

variegatus, 369.

Psammocora, 501.

Psammogorgia, 414, 413, 405.

arbuscula, 414, 556, 561.

Dowii, var., 415, 417, 561.

fucosa, 417, 556, 561.

gracilis, 417, 561.

pallida, var., 415, 561.

teres, 416, 556, 561, 564.

PsUechinus variegatus, 369.

Psolus Sitchrensis, 325.

Pteraster Danas, 568.

militaris, 569, 344.

pulvillus, 569.

Pterogorgia, 359, 385, 386, 387.

acerosa, 386.

bipinnata, 360.

gracilis, 359, 596.

flabellum, 392.

petechizans, 385.

sarmentosa, 385.

Ptilosarcus, 382.

Gurneyi, 548, 382, 559, 560.

Puget Sound, list of Echinoderms found at,

324,

Pycnopodia helianthoides, 324, 326, 327.

Pygorhynchus, 315, 348.

Paciticus, 315, 328, 329, 345, 348.

Radiata, Notes on, in the Museum of Yale
College, 247.

Register, Extracts from an Auroral, kept
at New Haven, Ct., by Francis Bradley,

139.

of the Aurora Borealis at New Haven,
Ct., from March, 1837, to Dec, 1853, 9.

Remarks on the Brazihan Coi al-fauna, 364.

Renilla, 378, 340.

Americana, 380.

Hmethystina, 379, 546, 560.

Dame. 362. 516.

patula, 381, 546.

reniformis, 381, 546.

violacea, 362, 546.

Renillidffi, 378.

Review of the Corals, and Polyps of the

west coast of America, 377.

Rhipidogorgia, 340, 384, 385, 386, 387.

Agassizii, 388, 391, 392.

Englemanni, 393.

flabellum, 385, 340.
' media, 389.
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Rhipidogrorgia ventalina, 391.

Rhizocrinus Lofotensis, 341.

Rhizopsanimin, 510.

pulchra, .'ilO, 56-3.

Rhizotrochus, 535.

Rhizoxenia, 455.

rosea, 455.

Thalassantha, 455.

Rhodactiuia, 46'J.

D..visii, 409.

Rhodactis, 462.

Rh_yucholamp;is. 31o.

Paciflcus, 595.

Rhvncopyg-us, 31G.

Ricordea," 462.

Rumphia, 349.

Ryssobrissus nigra, 3J7.

Sagartia, 482, 480, 491, 560. 5H2.

Bradleyi, 584, 562.

caicinophila, 484, 562.

crispata, 4s4, 562.

Fuegiensis, 480.

Gossei, 485. 486.

impatiens, 483, 567.

Lessonii, 486, 566.

lineolata, 483, 567.

nivea, 485, 566.

nympliffia, 486, 567.

Panamensis, 484, 562.

Peruviana 486, 566.

rubus, 487, 567.

SagartiadK. 477.

Sagartidie, 477.

Sagnrtinas, 477, 466, 491, 493.

Salraacis, 349.

S\rcopli3'ta, 458.

Sarcoptilus Gurne^-i, 382, 378.

Scutella emarginata, 370.

Scutellidffi, 345.

Scytaster, 349.

Seriatopora, 513, 519.

Sharon, Ct.. Notices of Auroras, extracted

from a Meteorolojiical Journal kept at,

167.

Siderastrtea, 352. 365, 640, 542.

conferta, var., 353.

radians, 352.

stellatn, 352, 364.

Sideropora, 513.

Sitcha, list of Echinoderms found at, 324.

Sitchian Province, 336.

Polyps of, 559.

Smith, John C, Notices of Auroras at Slia-

roa, Conn., 167.

Solaster deceniradiatus, 324.

Spatangidfe, 345.

Spatangus pectoralis, 571.

Sphenopus, 494.

Sphenotrochus, 536.

Sporadipes gigas, 347.

Starfishes, new, from New Zealand, 247.

Stephanactis, 462.

Stephauaria, 545. 340.

!^tellata, 545, 563, 565.

Stephanocora, 545, 340.

stellata, 545.

Stichastcr aurantiacus, 293, 334, 335.

strialus, 293.

Stichopus badionotus, 347.

Kefersteinii, 329, 347.

rigidus, 347.

Stiles, Rev. Ezra, Notices of Auroras, ex-

tracted from the Meteorological Journal

of, 155.

Stilifera astericola, :!33.

Stoloniclypeus, 314, 348, 350.

prostratus, 315. .S45.

rotumlatus, 314, 329, 331, 345, 350.

Stolus gibber, 346.

ovulum, 329 331, 346.

Stompliia Chuichi;^, 469.

j

Styliister, 515.

Stylasteracete, 514.

Stylasterida;, 514, 513, 512. 596.

Stylatula, 382, 340, 548.

elongata. 384, 548, 560.

gracilis, 382, 548, 560.

Stylina, 513^

Stylinidfe, 514.

Stylophora, 513. 518.

Stylophorid*, 514, 513, 519.

Summary of Auroral Observations, 168,

171.

S^nnphvllia, 358, 362.

Harttii, 358.

Sympodium, 454.

Pacifica, 456.

Synapta, 325, 349.

albicans, 326.

inha?rens, 325.

lappa, 346.

mammillosa, 325.

rotife'a, :-<71.

tenuis, 325.

SynaptidiB. 346.

Synaptula vivipara, 346.

Syiidepas, 536.

Tabulata, 519.

Tamaria, 577.

Tealia, 469.

crassicornis, 469.

Temnopleurus. 349.

botrynidei?, 333.

Thalassianthidffi, 461.

Thalassianthinse, 461.

Thesea, 419.

exserta, 384.

Thecida', 519.

Thyone, 370.

Briareus, 370.

Braziliensis, 370.

Peruana, 322.

Thyonidium conchilegum, 346.

gemm itum, .S46.
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Titanideiim, 454.

Tonia Ailaiitica, 293.

Toxocidaris, 305, 584.

crassispina, 584.

erythrogramma, 584.

Frauciscaua, 327, 337, 584.

homalostoma, 584.

Mexicana. 307, 329, 345, 584.

Toxopneiistes, 304, 307, 348, 584.

Franciscana, 327, 337.

gibbosiis, 305.

Mexicana, 307, 329, 345.

tuberculatus, 584.

Trichaster, 349.

Tripneustes, 305, 375.

depressus, 375, 329, 345, 584, 595.

ventricosus, 345, 375, 584.

Tripylus, 339.

excavatus, 336.

Philippii, 336.

Trivia Californica, 512.

Trochosmiliace;*, 536.

Turbinaridaj, 501.

Turbinolia, 536.

Turbinolida;, 539, 535.

Turbinolinse, 539, 536.

Ulangia, 533, 340.

Bradleyi, 534, 563.

Stoke!-iaua, 534.

Urodemas, sp. no v., 346.

Urticina, 469.

coriacea, 470.

crassicornis, 469, 559, 560.

papiliosa, 469.

Venus, sp., 350.

Veretilliim Stimpsonii, 378.

Verrill, A. E., Notes ou the Radiata in the
Museum of Yale College, with Descrip-
tions of new genera and species, 247.

No. 1, Descriptions of new Starfishes

from New Zealand, 247.

No. 2, Notes on the Echinoderms of
Panama and the west coast of America,
251.

No. 3, On the Geographical Distribu-

tion of the Echinoderms of the west
coast of America, 321.

No. 4, Notice of tlie Corals and Echin-
oderms collected by Prof. C. F. Hartt, at

the Abrolhos Reefs, Province of Bahia,
1867, 351.

No. 5, Notice of a collection of Echin-
oderms from La Paz, Lower Cal., 371.

No. 6, Review of the Corals and Polyps
of the west coa.st of America, 377.

Xo. 7. On the Geograishical Distribu-

tion of the Polyps of the west coast of
Araericii, 558.

No. 8, Additional Observations on
Echinoderms, chiefly from the Pacific

coast of America, 568.

No. 9, The Echinoderm-Fauna of the
Gulf of Cal. and Cape St. Lucas, 593.

Yirgularia, 383.

elegans, 548.

elongatn, 384.

Finmnrchica, 548.

gracilis, 383, 382, 548, 560.

nmltiflora, 548.

West coast of Am<-rica, and Panaina, Notes
on the Echinoderms of the, 252.

geographical distribution of the Ech-
inoderms of the, 352.

geOLTaphical distribution of the Polvps
of the, 558.

Review of the Corals and Polyps of

the, 377.

West coast of Central America, hst of

Echinoderms of the, 329.

Xanthobrissus, 318.

Xiphigorgia, 384, 385.

Zoanthacea, 494.

Zoanthaires, 460.

pierreux, 500.

Zoanthidfc, 495, 494.

Zoanthina, 495.

Zoanthina3, 495.

Zoanthus, 360.

Dante, 496.

Danai, 496.

Zorritos, Peru, list of Echinoderms found
at, 333.
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EXPLANATION OF PLATES.

Plate IV.
_

Figure 1.

—

S\>icnla of JJijmenogorgia qim-cifolia Echv. ; l(f. double-spindles; 1&, crescent-

shaped or scaphoid spicula,—eularg-ed 150 diameters.

Figure 2.—Spieula of Gorgonia gracilis Verrill ; 2a, double-spindles ; 'Ih, scaphoid spic-

ula,—enlarged 150 diameters.

Figure 3.—A part of a branch of the same, natural size.

Figure 4,—Spicula of Eunicea humilis Edw. ; a, spindles from coenenchyma,—enlarged

50 diameters ; b, club-shaped spicula.—enlarged 100 diameters.

Figure 5.—Spicula of Plexaurelia dichotoma K611. ; 5a, a cross-shaped spiculuni, with

unequal branches; 5&, across with two of the branches undeveloped,—en-

larged 100 diameters.

Figure 'i.—Cross-shaped spicula of Fkxaurelln anceps f Koll, ; 6a, one of the larger

spindles,—enlarged 100 diameters.

Figure 7.

—

Echinaster crassispina Yerrill; part of ray, natural size.

Figure 8.

—

TJtyone Braziliensis A'errill ; a, oral plates, natural size.

Figure 9.— Chriodota rotiferum Stimp. ; calcareous wheels of the skin,— enlarged 150

diameters.

Figure 10.

—

AmpMastei- insignis Verrill ; ray and part of disk, natural size.

PL.A.TE V.

All the figures on this plate are from camera-lucida drawings by the author.

Figure 1.

—

Renilla amethystina V.
;

triquetral spiculum from the disk,—enlarged 100

diameters.

Figure 2.

—

Stijlatida gracilis V. ; one of the spine-like spicula, which support the pin-

na^,—enlarged 50 diameters.

Figure 3.

—

Le2}togorgia hlorcR Y. ; a, longer double-spindle ; 6, stouter double-spindle,

—

enlarged 200 diameters.

Figure 4.

—

L. Agassizii V.; a and b. longer double-spindles; c, stouter double-spindle,

—enlarged 200 diameters.

Figure 5.

—

L. AdamsiiX.; a and b, longer double-spindles; c, stouter double-spindle,

—enlarged 200 diameters.

Figure 6.

—

L. diffusa Y.; a, longer jioiible-spindle ; 6, stouter double-spindle,—enlarged

200 diameters.

Figure 7.

—

L. alba V. ; a and b, longer double-spindles; c, stouter double-spindle,—en-

larged 200 diameters.

Figure 8.

—

L. pumila. \. ; a, longer douhle-spiiidle ; b, stouter double-spindle,—enlarged

200 diameters.

Figiue 9.

—

L. rigida V.; a, longer donble-sj)indle ; b and c, stuuter double-spindles,

—

enlarged 200 diameters.

Figure ! 0.

—

L. Califomica V. ; a, longer double-spindle ; 6, stouter double-spindle,

—

enlarged 200 diameters.
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