
Article XXI.-THE CHAZY OF LAKE CHAMPLAIN.

By EZRA BRAINERD and HENRY M. SEELY.

We present in this article an account of three exposures of the
Chazy formation along the shores of Lake Champlain. For the
collecting of fossils and for detailed measurements these out-
crops are more favorable than at Chazy' village, where the forma-
tion was first studied by Professors Emmons and Hall. The
rocky shores of islands and promontories in the lake region are
cleared of soil by the waves, the lake level is a convenient datum
for measurements, and government charts furnish accurate out-
lines for mapping.

THE VALCOUR ISLAND SECTION.

By far the best exhibit of the Chazy formation is at Valcour
Island and on the neighboring mainland, from Bluff Point to Port
Jackson. It here attains its maximum thickness. The base of
the formation is seen resting upon the yellow mnagnesian limestone
at the top of the Calciferouis, and may be traced upward in vari-
ous exposures through 890 feet of strata, till its summit is seen
underlying the Black River limestone.
The strata here measured are as follows, in ascending order:

Group A (Loweer Chazy).

I. Gray or drab-colored sandstone, interstratified with thin (or sometimes
thick) layers of slate, and with occasional thin layers of limestone
at the base, containing Canier-ella (?) costata Bill ....... ....... 56 feet.

The slaty sandstone graduially passes into
2. Massive beds, made up of thin alternating layers of tough slate and

of nodular limestone, containing undetermined species of Orthis
and Orthoceras.

....82

1 See paper, ' The Original Chazy Rocks,' American Geologist, Nov., I888, Vol. II, P. 323.
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3. Dark bluish-gray, somewhat impure limestone, in beds of variable
thickness; often packed with Orthis costalis Hall, which occurs
with more or less frequency through the whole mass. Other fossils
are: Lingula huironensis Bill., Harps an/iquatus Bill., Larpes
ottawainsis Bill. (?), Illanus arcturus Hall (I. bayfieldii Bill.),
Lituites, sp. (?)......................0..................... I i feet.

4. Gray, tolerably pure limestone in beds 8 to 20 inches thick, separated
by earthy seams, the bedding being uneven. Many layers consist
of crinoidal fragments, largely of Palaoocystites tenuiradiatus Hall.
Near the middle of the mass, for a thickness of I0 feet, some of
the fragments and small ovoid masses (Bolboporites americanus
Bill.) are of a bright red color............ g 90

Making for the total thickness of A. 338 feet.

Group B (Middle Chazy).
i. Imptire, nodular limestone, containing Mac/urea magna Leseuer....25 feet.

2. G:ray, massive, pure limestone, abounding in crinoidal fragments. . .20

3. Bluish-black, thick-bedded limestone usually weathering so as to
show pure nodular masses enveloped in a somewhat impure, lighter-
colored matrix; everywhere characterized by Mac/urea magna.
Near the middle of this mass, for a thickness of about 30 feet, the
fossils are silicified and of jet-black color. The more important,
besides Maclurea, are species of Str-ophormena, Orthis and Ortho-
ceras. 2I0

4. Dark, compact, fine-grained limestone, with obscure bedding, weath-
ering to a light gray. Fossils are infrequent, but at a single local-
ity there were collected Orthis perveta Con., Or/hisplatys Bill.,
Lc.ptana fasciata Hall, Asaph us cana/is Con., Cheirurus polydorus
Bill., Harpes, sp. und., Iia?nus incertus Bill., Lichas minganensis
Bill., Spharexochusparvus Bill., and several undescribed species.. 20

5. Bluish-black limestone like number 3, but less pure, containing
AMac/urea magna Leseuer, Orthis perveta Con., Strophomena
incrassata Hall, Orthis disparilis Con., or 0. porcia Bill. "75

Total thickness of B .350 feet.

Group C (Upper Chazy).
i. Dove-colored compact limestone, in massive beds, containing a large

species of Orthoceras; Placoparia (Calyrnene) multicostata Hall,
Solenopora compacta; and a large Bucania.6o feet.

2. Dark impure limestone, in thin beds, abounding in Rhynchonella
p/ena; at the base a bed 4 or 5 feet thick is filled with various
forms of Monticulipora or Stenopora 125

3. Tough, arenaceous magnesian limestone, passing into fine-grained
sandstone.....1......7..17

Iotal thickness of C............ 202 feet.

Aggregate thickness of the Chazy on Valcour Island. 890 feet.
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Valcour Island, which lies about six miles south of Plattsburgh,
N. Y., is over two miles in length and one mile in width. Almost
the entire shore is rocky, with deep bays and steel) promontories,
sometimes fifty feet in height. IThe strata slope for the most part
eastward at an angle of from 3' to 70 ; but a little north of the
centre of the island there is a shallow syncline. Along the north-
west shore of Sloop Cove is a minor fault, extending across the
promontory north of the Cove. The excavation of the bay is
doubtless due to this fault. Across the northern end of the
island runs a greater fault, with an upthrow on the south side.
The strata north of the fault dip to the northeast, the highest rock
on the northeast point being the Black River limestone. Under-
neath, as we go westward, are seen the strata of Gr-oup C, Chazy,
and the upper part of Group B.

At the south end of the island there is evidence of still greater
disturbance. A fault with two branches runs in from the south
slhore to the northeast, bLut does not extend to the east shore. The
rocks at the southeast are thus tilted to the east at an angle of from
22 to 30, exposing the sandstone at the very base of the forma-
tion. The thickness of Chazy strata seen here is over 6oo feet-
in fact, the whole of the formation is exposed except the upper
8o feet and about 200 feet covered with soil. This hiatus of the
upper part of Group A seems to have been caused by the removal
by glacial action of the narrow mass of rock between the fault
and the shore line. About one hundred rods southeast is a small
rocky island, called Garden Island, consisting of the slaty strata
of Group A, and lying in the strike of the same strata on Valcour
Island.

If we turn our attention now to the mainland, we shall find the
Chazy rock extending for three miles along the shore to the west
of Valcour Island. It is terminated on the north by a transverse
fault with an uplift on the south, as is indicated by a sudden
westward curvature of the strike of the Chazy. North of this
fault is a sand plain extending to the village of Plattsburgh. On
the south also the Chazy uplift is terminated by a fault (another
branch of the fault seen on the south side of Valcour Island),
bringing up here the strata of the Calciferous. It is a noteworthy
fact that all these principal faults, like those observed at Ticon-
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deroga and elsewhere along the lake, consist of uplifts of the
strata nearest to the neighboring Archean terrane. It is only four
miles from Port Jackson south to the well-known display of Pots-
dam sandstone at the Ausable Chasm, and only six miles south
to the Archean of Trembleau Point.

'I'he strike of this outcrop of Chazy is quite uniformly north
and south, with an eastern dip increasing as we go westward from
30 to i 20. It consists of the lower strata of the Chazy, though
the sandstone at the base of the formation is not disclosed. 'I'he
lowest rock seen is the slaty limestone (A, 2), well exposed in
the bed of the Salmon River near its mouth. The remaining
strata of Group A are displayed in long ledges lying on either side
of the highway between Port Jackson and Plattsburgh. Espe-
cially favorable for the collecting of fossils are the old quarries
and the broad fringe of sloping rocks along the shore for a mile
north of Port Jackson. About fifty rods south of the Bluff Point
Railway station are extensive quarries in the crinoidal beds of
No. 5, A, from which a beautiful red-spotted marble is manufac-
tured. As we go eastward from the station to the Hotel Cham-
plain we pass rapidly over the lower Maclurea beds, till we reach
the summit of the ridge on which the hotel is situated, i8o feet
above the lake. The eastward slope, souith of the driveway to
the wharf, is with the strata, which here consist of the massive
beds of No. 4, B, broken at the shore-line so as to form high
cliffs. It is highly probable that the higher strata continue east-
ward under the waters of the lake, and are connected without a
break with the exposures of the Upper Chazy at the north end of
Valcour Island. We may also infer that the outcrop north of
Port Jackson is continuous under the lake with the outcrop on
the Light House promontory and the main body of Valcour
Island. For the dip and strike on both sides of the channel are
similar, and the strata here lacking have a thickness elsewhere
which would nearly fill the gap between the island and the main-
land.

Before closing our account of this interesting region, we would
call attention to the fine outcrop of Trenton limestone at Crab
Island, about a mile northeast of Bluff Point. The island is only
145 rods in length, but discloses over 200 feet of strata. As will
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be seen from the strike and dip indicated on the map, it is the
remnant of a slharp anticline with an axis descending north-
northeast. Strata in this attitude would offer the greatest possible
resistance to glacial action, and this may accouint for the exist-
ence of the island.

ISLE LA MOTTE SECTION.

Our second map represents the outcrop of Chazy limestone at
Isle La Motte, which lies about I4 Imiles to the north of Valcour
Island. The strata appear on the south half of the island with a
somewhat sinuous strike and dipping nortlhward at an angle of
from 3 to5s. After 6o feet of Calciferous rock we have the
following measures of the Chazy in ascending order

Grouip A (Lo7wer Chazzy).
i. Layers of sandstone and, slate containing Lingula and Or/his. 23 feet.
2. Silicious limestone with seams of tough slate containing Camtzere/la

brevip/icata Bill., Orthis porcia Bill., Strophomena auror-a Bill.,
Strophomena camer-ata Con., Zvgospira acutirostra Hall, Asaphus
cana/is Con., Cheirurus vulcanus Bill., Zl/aneus crassicauda
,Wahl. (?), Remip/eurides schiotheimi Bill...................... ,5

3. Massive beds crowded with Orthis costalis Hall...................75
4. Crinoidal beds containing univalves and the layer of red-spotted

marble; Co/umnariaparva Bill. occurs near the top........ .. 70
Total exposure of A........... 223 feet.

Gr-oup B (Middle Chazy).
Bluish-black, massive limestone like B, 3, at Valcour Island, contain-

ing Mac/urea magna in abundance, and strata largely filled with
Stromatocerium. The gray oolitic bed is found here at the base of
the group, and the strata at the top are unusually nmassive, about I50 feet.

Group C (Upper C('azy).
i. Pure, fine-grained, dove-colored limestone with intercalated beds of

silicious and dolomitic, iron-gray limestone, containing Cyr/oceras
boycii Whitf., Orthoceras titan, Hall, P/acoparia mu//icos/a/a Hall
Lichas chamgp/ainensis Whitf., and undescribed species of I//Wnus
and Bucania.......1................120 feet.

2. Concealed............. 150 "

Total thickness of Chazy at Isle La Motte ........643 feet.
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The south end of the island affords excellent opportunities for
the study of the Lower Chazy. The rocks are well exposed along
the shore, in the interior pastures of the headland (which rises
about iOO feet above the lake), and in numerous quarries which
have been extensively worked for over seventy-five years. In
using the map for field work it should be remeiimbered that the
shading indicates the position of the strata on a horizontal plane
at the level of the lake. Because of the small dip the exposures
of these various strata at elevated points should be looked for
farther south than indicated on the map.
The east shore of the island shows signs of great disturbance.

A fault may be seen running from the head of Wait's Bay across
the promontory on the south and farther southeastward across
Hill's Island. Half a mile south of Clark's Bay the Utica slate
is brought into contact with the Maclurea beds, which are here
seen to have been abruptly folded, as is indicated on the map by
the zigzag strike and the greatly increased dip. Two hundred
rods to the north of Clark's Bay the Utica slate is again seen, but
in contact with the Trenton limestone.
To the west of Clark's Bay the rocks have been eroded below

the surface of the lake, and a wide marsh extends across the
island. To the north of the marsh are seen beds of the Trenton,
which may be traced to the east shore, where they are found to
overlie the Black River limestone. Away from the shore the
strike and the dip of the Trenton are uniform and identical with
the strike and the dip of the Chazy to the south of the marsh; we
may, therefore, suppose that the concealed strata are the upper-
most beds of the Chazy, which at Chazy village, six miles to the
west, anid at Valcour and at Grand Isle, consist largely of Rizyn-
chonella plena. In fact, boulders of these strata are found on the
shore of Isle La Motte to the south of the marsh.

THE CROWN POINT SECTION.

Our third map represents the geological outcrop at Crown
Point, N. Y., about forty miles soutlh of Valcour Island. The
region is one of unusual interest, as we here find representatives
of all the formations that appear in the Champlain Valley from
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the Archean to the Utica slate. The measures of the Cliazy here
disclosed are as follows, in ascending order:

i. Sandstone and slate interstratified .......................... 23 feet.
1 2. Impure limestone containing Orthis platys Bill. 25
B Beds containing Mlac/ur-ea magna ........................ 200

iI. Dark gray, massive limestone, weathering in darker stripes an

C
inch wide, containing Bucania, sp. und.40

2. Tough, silicious and magnesian rock, passing into a two-foot bed
L of pure sandstone....................................... I7

Aggregate thickness 305 feet.

North of Port Henry the Archean gneiss forms high bluffs on
the west shore of the lake, and is well exposed for study by the
extensive cuttings made in the construction of the D. & H. Rail-
road. West of the old furnace a large excavation has been made
in the Archean limestone, which has been here quarried for flux.
The village of Port Henry is underlain by the Potsdam sand-
stone, resting tupon which may be seen the dark magnesian lime-
stone at the base of the Calciferous. The railroad tunnel just
west of the Bay State furnace passes through these strata, show-
ing a northeastwardly dip of about 8°. North of the tunnel and
extending to Craig Harbor is the pure limestone of Group B of
the Calciferous, which is here, as well as elsewhere along the lake,
a favorite source of flux for the iron-makers.
The higher measures of the Calciferous are to be found on the

east side of the Crown Point peninsula. The rocks are largely
covered with the Champlain clay, but the fossils would seetn to
indicate that we have here the strata of Group D. On the east
shore of Bulwagga Bay we find the uppermost beds of the
Calciferous underlying the measures of the Chazy as above
described. From Bulwagga Bay the Chazy runs northeastwardly
to the end of the promontory, and underlies the extensive ruins
of the English. fort and of the old French fort-Fort Frederick.
Across the lake, which is here contracted to a width of twenty-
five or thirty rods, the Chazy re-appears on Chimney Point, with
a dip and strike indicating that the beds are continuous with the
outcrop on Crown Point. They are terminated on the east by an
oblique fault, with a downthrow on the east. The fault is well
exposed on the lake shore just east of the Lighthouse; and a
few rods farther south we find the upper Chazy with a dip of
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iiY20 to the north. A similar fault occurs two miles farther
south, where the Chazy appears in a downthrow, to the east of
the Calciferous.

In the old fosse north of the English fort, near its entrance,
may be seen the pure, dove-colored, brittle limestone at the base
of the Black River, overlying the stratum of sandstone, which
here as well as at Valcour caps the Chazy. The darker lime-
stones of the Black River appear on the shore north of the fort,
and were quarried in past years for black marble. Overlying
them to the west are the ordinary strata of the Trenton. The
Black River limestone may also be seen near the mouth of
Hospital Creek, on the Vermont side of the lake, and extends
northerly for nearly a mile, until apparently cut off by the oblique
fault before mentioned.
To the west of this outcrop of the Black River there is a fine

display of the whole of the Trenton limestone-on Crane's Point
and at Norton's Bay. Its thickness is found to be 314 feet. To
the north for several miles along the shore are exposures of the
Utica slate.

In closing, we would call attention to the outcrops of the
Chazy formation at Ball's Bay and at Providence Island, as
represented in maps to illustrate the Calciferous, heretofore
published in the 'Bulletin ' of the American Museum of Natural
History (Vol. III, pp. 15 and i8).

31I5
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[The names of new genera, species and subspecies, are printed in heavy-faced type.]

ACCIPITER nisus, 40.
Adzes, 206.
/Egeria aemula, I39.

albicornis, 136.
aureola, I30.
aureopurpurea, 137.
bassiformis, I33.
bolteri, I34.
brunneipennis, I29.
candescens, I43.
caudata, ii6.
consimilis, 133.
corni, 138.
corusa, 140.
culiciformis, 136.
curcurbitoe, 113.
edwardsii, I42.
deceptiva, 128.
decipiens, 14I.
emphytiformis, II5.
eupatori, 133.
fulvipes, 135.
geliformis, 145.
gilioe, 128.
hemizoniae, 130.
henshawi, 135.
hylotomiformis, 127.
hyperici, 129.
imitata, 133.
impropria, 130.
infirma, I33.
inusitata, I34.
koebelei, 139.
lupini,- 130.--
lustrans, 133.
madariae, 130. 132.
mimuli, 130.
morula, I42.
neglecta, 132.
nicotiana, 141.
novaroinsis, 133.
opalescens, 126.
perplexa, I30.
pictipes, 134.
pini, 124.
polistiformis, 122.
priestans, 144.

AEgeria prosopis, 142.
proxima, I36.
pyralidiformis, 147.
pyramidalis, 127.
pyri, 139.
querci, 141.
quinquecaudata, I17.
refulgens, I32.
rubristigma, 141.
rubrofasciata, 134.
sapygoeformis, I46.
saxifrigoe, 135.
scitula, 139.
senecioides, 129.
sexfasciata, 133.
tecta, 142.
tricincta, I20.
verecunda, 142.
washingtonia, 130.
(Paranthrene) bassiformis,

133.
AEgeriidoe, iii.
tEgialitis, 3I.
Aerolites, catalogue of, in American

Museum of Natural History,
I54.

Aerosiderites, catalogue of, in
American Museum of Natu-
ral History, 149.

Aerosiderolites, catalogue of, in
American Museum of Natu-
ral History. 152.

Agriocharis, 274, 288.
ocellata, 274, 287.

Albuna artemisie, 129.
denotata, II9.
hylotomiforniis, I27.
modesta, 112, 128.
pyramidalis, 127.
pyramidalis coloradensis, 127.
pyramidalis montana, 127.
pyramidalis rubescens, 127.
resplendens, I29.
rileyana, 129.
rutilans, . I30.
tanaceti, 127.
torva, I27.

[
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Albuna vancouverensis, I27.
vitrina, I28.

Alcoe, 3I.
Alcathoe caudata, ii6.

caudatum, ii6.
Allen, J. A., alleged changes of

color in the feathers of birds
without molting, 13-44;
note on Aacrogeomys cher-
riei (Allen), 45, 46; on mam-
mals collected in Bexar
County and vicinity, Texas,
by Mr. H. P. Attwater, with
field notes by the collector,
47-80; descriptions of new
North American mammals,
233-240; list of mammals
collected by Mr. Walter W.
Granger, in New Mexico,
Utah, Wyoming and Nebras-
ka, I895-96, with field notes
by the collector, 24I-258; on
mammals from the Santa
Cruz Mountains, California,
263-270.

Allops, I62, 174.
serotinus, I59, I62, 192.

Amazilia cinnamomea, 284.
yucatanensis, 284.

Amazona albifrons, 286.
Amblycercus holosericeus, 280.
Amulets, Aztec, 203.

Bar, 199, 203.
Bird, 199, 203.

Anas glacialis, 31.
nigra, 26.

Ani, Groove-billed, 285.
Anisacodon, I59, i6i.

montanus, 159, i6i, I83.
Anoplotherium, 158.
Antelope, 52.
Anthi, 31.
Ant-thrush, Mexican, 284.
Anthus littoralis, 28.
Antilocapra americana, 52.
Antrostomus yucatanicus, 274.
Anvils, 207.
Ardea herodias, 289.
Arenarius, 3I.
Armadillo, Nine-banded, 5i.
Arremonops rufivirgata striaticeps,

280.
Arrow Heads, 213.
Asaphus canalis, 306, 310.
Atalapha borealis, 70.

cinerea, 70.
Attwater, H. P., see Allen, J. A.
Auk, Razor-billed, 2.

Axe, Battle, 201, 203.
Ceremonial, I99.
Grooved, 206, 2I8.

BADGER, 258.
Mexican, 74.

Balls, 218.
Banner Stones, 199, 200.

Battle Axe, 201.
Bird Wing, 201.
Butterfly, 20I.
Circular, 201.
Conical, 20o.
Pick, 201.
Rectangular, 201.
Single Arm, 201.
Special, 201.
Triangle Bar, 201.

Bassariscus astutus, 72.
Bat, Golden-backed, 257.

Hoary, 7I.
House, 70.
Little Pale, 257.
Red, 70.

Beads, Bone, 213.
Glass, 213.
Shell, 213.
Stone, 213.

Bear, Black, 72.
Beaver, 70.
Bembecia emphytiformis, ii5.

flavipes, I19.
marginata, ii8, iI9.
marginata albicoma, II9.
odyncriformis, II9.
plecixformis, iI8, II9.
rubi, II9.
sequoie, II9.
superba, II9.

Beutenmuller, William, critical re-
view of the Sesiidoe found in
America, north of Mexico,
1111-148 ; transformations of
some North American Hawk-
Moths, 291-298.

Bison bison, 53.
Bison, American, 53.
Blackbird, Pueblo, 28i.

Wedge-billed, 280.
Blarina brevicauda, 244, 257.
Boas, Franz, see Teit, James.
Bobolink, 42, 44.
Bob-white, Yucatan, 289.
Bolboporites americanus, 306.
Brainerd, Ezra, and Seely, Henry

M., the Chazy Limestone of
Lake Champlain, 305-3I5.
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Brontops, i6I, 174.
dispar, I59, i6i, i88.
robustus, I59, i6i, 187.

Brontotherium, i6o.
gigas, I59, i6o, i6i, 175.
ingens, 159, i6i, I82.

Bucania, sp., 306, 3I0, 3r4.
Bunting, Painted, 22, 279.

Reed, I4.
Bunts, 2I6.

CALABASHES, Shell, 217.
Calidris arenaria, 2.
Callothrus robustus, 280.
Camerella breviplicata, 310.

(?) costata, 305.
Campephilus principalis, 274.
Canis latrans, 75, 242, 258.

lupus (? nubilis), 75.
nubilis, 258.

Cardinal, Yucatan, 279.
Cardinalis cardinalis yucatanicus,

279.
Caribou, Barren-Ground, 234.

Greenland, 234.
Newfoundland, 234.
Woodland, 234.

Carmenta fraxini, I24.
minuta, 147.
nigra, I47.
pyralidiformis, 147.
ruficornis, 147.
sanborni, 147.

Castor canadensis, 70.
Cat, Civet, 72.

Leopard, 8o.

Catharista atrata, 287.
Catharistes papa, 24.
Cathartes aura, 287.
Celts, 205, 218.
Ceophlceus scapularis, 285.
Ceratiocaris, 299.

monroei, 301.
poduriformis, 302.

Ceratomia undulosa, 296.
Chachalacca, Yucatan, 288.
Chaffinch, i5.
Chapman, Frank M., the changes

of plumage in the Dunlin
and Sanderling, i-8; on the
changes of plumage in the
Snowflake (Plectrophenax ni-
valis), 9-I2; notes on birds
observed in Yucatan, 27I-
290.

Charadrii, 31.
Charadrius auratus, 28.
Chat, Yellow-breasted, 277.

Cheiurus polyodorus, 306.
vulcanus, 3I0.

Chettusia gregaria, 34.
Chickaree, 257.
Chipmunk, Antelope, 255.

Colorado, 256.
Say's, 255.
Wahsatch, 256.
Wortman's, 255.

Chisels, 206.
Chlorostilbon canaveti, 284.
Cissolopha yucatanica, 282.
Club Stones, i99.
Coereba. sp., 24.
Colinus nigrogularis, 289.
Columba flavirostris, 287.
Columbigallina passerina palles-

cens, 287.
rufipennis, 287.

Columnaria parva, 310.
Colymbus rufogularis, 31.
Conepatus mapurito, 72.
Conoryctes, 259, 260.
Conoryctidae, 260, 262.
Contopus brachytarsus, 283.
Conurus aztecus, 286.

carolinensis, 274.
Coracias garrulus, 31.
Cores, 2i6.
Cottontail, Arizona, 245.

Granger's, 246.
Sage, 245.

Coyote, 75.
Cowbird, Red-eyed, 280.
Crotophaga sulcirostris, 285.
Cups, Paint, 207.
Cutters, 2I8.
Cyanecula, 27.
Cyclorhis flaviventris yucatan-

ensis, 278.
Cyclorhis, Yucatan, 278.
Cynomys leucurus, 242, 254.

ludovicianus, 70, 254.
Cyrtoceras boycii, 3I0.

DEER, Black-tailed, 52.
Mule, 52.
Virginia, 52.

Dendrocincla anabatina, 284.
homochroa, 284.

Dendroica virens, 277.
Dendrornis flavigastra, 284.
Diconodon, 159, i6i, I78, 183.
Dicotyles angulatus, 54.
Didelphis marsupialis californica,

5I.
marsupialis virginiana, 5I.

Diplacodon, I66, 174.
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1)iploconus, 174.
amplus, 159, 189, I93.

Discoidals, I99, 208.
Discs, I99.

Engraved, 214.
Small, 209.

Dives dives, 281.
Dog, Prairie, 70.

White-tailed Prairie, 254.
Dolichonyx oryzivorus, 42, 44.
Dorcelaphus hemionus, 52.

virginianus, 52.
Douglass, A. E., a table of the

geographical distribution of
American Indian relics in a

collection exhibited in the
American Museum of Natural
History, New York, with ex-

planatory text, 199-220.
1)ove, Mexican Ground, 287.

Rufous Ground, 287.
White-fronted, 287.
White-winged, 287.

Drills, 199, 2I4.
Dryobates scalaris parvus, 285.
Dunlin, I, 15.

EcurocIuM, 83.
Ectoganus, 259, 26I.
Emberiza lapponica, 31.

nivalis, 31.
Empidonax minimus, 283.
Entomocaris, 299.

telleri, 280.
Eohippus, 8i, 82.

pernix, 81, 82.
validus, 8I, 82.

Epihippus, 92, 93.
Erethizon epizanthus, 246.
Euhagena nebraska, i i6.
Eumomota superciliaris, 285.
Euphonia hirundinacea, 279.
Euphonia, Bonaparte's, 279.
Euprotogonia plicifera, io6, Iio.

puercensis, 105, iro.

FALcO rufigularis, 286.
sparverius, 286.

Falcon, Red-throated, 286.
Fatua denudata, 124.

palmii, 122.
Felis concolor, 8o.

onca, 8o.
pardalis, 8o.
(Lynx) vulgaris maculatus, 78.

Flageolets, 217.
Flakers, 2I6.
Fleshers, 199, 206.

Flutes, 200.
Flycatcher, Ash-throated, 283.

Giraud's, 283.
Large-billed, 283.
Least, 283.
Yucatan, 283.

Fox, Gray, 78.
Red, 76.

Fuligula rufina, 36.

GAEA, I15.
emphytiformis, I I5.
solituda, II 5.

Ganodonta (new suborder), 259.
Geomys cherriei, 45.

heterodus, 46.
texensis, 57.

Geothlypis trichas, 277.
(Glaucidium phaloenoides, 286.
Gnatcatcher, Blue-gray, 276.
Godwit, B3arred-tailed, 17.

Black, 17.
Gopher, Texas, 57.
Gorgets, 199, 20I.

Shell, 203.
Stone, 201.

Gouges, 206.
Granatellus salkei boucardi, 278.
Granger, Walter W., see Allen,

J. A.
Grouse, RZed, 41.
Gull, Black-headed, 15, 22.

Herring, I7.
Little, 2.

HIEMAT O1'U S, 3 I.
Haplacodon, 162, 174.

angustigenis, i59. I62, I84.
Hare, Attwater's Swamp, 8o.

Prairie, 244.
Sage, 245.
Texas Wood, 56.

Harmonia morrisoni, 124.
pini, 124.

Harpes antiquatus, 306.
ottawaEnsis, 306.
sp. und., 306.

Havelina, 54.
Hawk, Crying, 286.

Rufous-winged, 286.
Sparrow, 286.

Heads, Arrow, 213.
Spear, 214.

Hematites, 199, 210.
Hiemiganus, 259, 260.
Hemiura brevicauda, 277.
Heptodon, 8I, 84, 85.

calciculus, 86.
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Heptodon posticus, 86.
singularis, 86.
ventorum, 86.

Heron, Great Blue, 289.
Herpetotheres cachinnans, 286.
Hoes, 207.
Hovey, E. 0,, catalogue of Mete-

orites in the collection of the
American Museum of Natu-
ral History, to July I, I896,
I49-155.

Hummingbird, Cabot's, 284.
Canivet's, 284.
Cinnamon, 284.
Prevost's, 284.

Hyracotherium, 8i, 82, 84, 9I.
angustidens, 99.
craspedotum, 93, 94, 97, 110.
cristatum, 93, 94, 96, I0o.
index, 82, 93, 94, 98, I Io.
tapirinum, 93, 94, 110.
vasacciense, 82, 94, 98, I10.
venticolum, 82, I00.
(Pliolophus) cristonense, 93,

103, 110.
(Pliolophus) montanum, 93,

I02, I 10.

ICTERIA virens, 277.
Icterus auratus, 274, 28I.

baltimore, 24.
galbula, 22.
giraudi, 280.
gularis, 281.
icterocephalus, 24.
spurius, 22, 24.

Illkenus arcturus, 306.
bayfieldii, 306.
crassicauda, 3I0.
incertus, 306.

Implements, Boat-shaped, 205.
Bone, 204.
Bronze, 217.
Shell, 204.
Stone, 204.

Indian Relics, American, in col-
lection of A. E. Douglass,
I99-220.

Indian rock paintings, 227-230.

JACKRABBIT, Rio Grande, 55.
Jaguar, 8o.
Jay, Brown, 282.

Guatemala Green, 28I.
Yucatan Blue, 282.

KINGBIRD, Mexican, 284.
Knives, 215.

[December, 1896.]

Knives, Flake, 2I6.
Knot, 7.

LAGOPUS alpina, 32.
scoticus, 40, 4I.
subalpina, 32.

Lampornis prevosti, 284.
Lari, 31.
Larunda palmii, I48.

solituda, II5.
Larus atricilla, 8.

minutus, 8, 29.
ridibundus, 37.

Leidyotherium, 159, i6o.
Leptoena fasciata, 306.
Leptotila fulviventris brachyptera,

287.
Lepus aquaticus attwateri, So.

arizonae, 244, 245.
callotis, 55.
campestris, 242, 244.
grangeri, 244, 246.
melanotis, 55.
merriami, 55.
nuttalli, 242, 245.
sylvaticus bachmani, 56.
sylvaticus grangeri, 246.
sylvaticus nuttalli, 245.
trowbridgei, 263.

Lestrides, 31.
Lichas champlainensis, 3I0.

minganensis, 306.
Limonites, 2I3.
Limosa melanura, 36.

rufa, 36.
Limosae, 31, 36.
Lingula huronensis, 306.
Lion, Mountain, 8o.
Lissopleura, 232.

oequivalvis, 232.
Lituites, Vp., 306.
Lumps, Mineral, 2I8.

Paint, 218.
Lynx rufus, 258.

rufus var. maculatus, 78.
texensis, 78.
vulgaris maculatus, 78.

Lynx, Bay, 258.
Texas, 78.

MACE, 200.
Mace Head, 200.
Maclurea magna, 306, 3I0, 314.
Mallard, 14.
Mauls, 207.

Grooved, 207.
Megaceratops acer, 159, i6o.

heloceras, 159, i6o.

21
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Megacerops coloradensis, I59, i6o,
'75.

Megarhynchus pitangua, 283.
Melanerpes dubius, 285.

rubriventris, 274, 285.
Melittia amoena, II3.

curcurbite, I I 3.
gloriosa, I14.
grandis, I14.
satyriniformis, I13.
snowii, 112, 114.

Melopelia leucoptera, 287.
Meniscotherium, 262.
Menodon, 158.
Menodus, I58, 159, i6i, 174.

angustigenis, I59, i6i, 184.
dolichoceras, 159, i6I, 185.
platyceras, 159, i6i, I85.
selwynianus, 159, 193.
syceras, 159, 178, I93.
tichoceras, 159, i6i.

Menops, i6i.
varians, 159, i6I, I89.

Mephitis mesomelas, 73.
Merops apiaster, 3I.
Meteorites, catalogue of, in Amer-

ican Museum of Natural His-
tory, 149-155.

Microtus austerus, 244, 248.
edax, 268.
haydenii, 248.
?longicauda, 244, 249.
pallidus, 242 (in error).
pauperrimus, 248.
pennsylvanicus, 244, 249.
sp. inc., 242, 244, 249.

Miobasileus, i6o.
ophryas, i6o.

Mniotilta varia, 277.
Mole, Silvery, 257.

Texas, 71.
Monticulipora, 306.
Mormon, 31.
Mortars, 207.
Motacilla lugubris, 28, 40.
Motacillae, 3I.
Motmot, Red-backed, 285.
Mound Reltcs, 2I3.
Mouse, Attwater's Cliff, 65.

Dyche's Harvest, 67, 253.
Eastern Grasshopper, 253.
Eastern Meadow, 249.
Fuilvous WVhite-footed, 251.
Hayden's Meadow, 248.
House, 59.
Idaho Grasshopper, 253.
Jumping, 248.
Lacey's Harvest, 235.

Mouse, Long-tailed Meadow, 249.
Maximilian's Pocket, 247.
Nebraska Pocket, 247.
Northern White-footed, 252.
Pallid Meadow, 248.
Prairie Meadow, 248.
Rio Grande Harvest, 66.
Silky Cliff, 251.
Taylor's, 65.
Texas White-footed, 64.
True's Cliff, 251.
Yellow Pocket, 58.

Muscicapa atricapilla, 21.
collaris, 3I.

Mus decumanus, 59,
musculus, 59, 269.

Myiarchus cinerascens, 283.
lawrencei, 283.
yucatanensis, 283.

Myiozetetes texensis, 283.

NEOOMA cinnamomea, 24I, 242,
244, 249.

fuscipes, 264.
micropus, 6o.
mexicanus, 6o.
orolestes, 244, 245, 250.
rupicola, 249, 250.

Nelirotrichus gibbsii, 269.
Notiosorex crawfordi, 71.
Nuclei, 2I6.
Numenius arquata, 36.
Nyctidromus albicollis merrilli,

285.
Nyctinomus brasiliensis, 70.

OBJECTS, Copper, 217.
Hematite, 2I7.
Iron Ore, 217.

Ocelot, 8o.
Oidemia nigra, 26, 27.
Onychodectes, 259, 260.
Onychomys leucogaster, 244, 253.

leucogaster brevicauda, 242,
243, 244, 253.

Opossum, 5I.
Texas, 5i.

Oriole, 22.
Black-backed, 281.
Giraud's, 280.
Golden, 28I.

Ornaments, Alloy, 217.
Bone, 215.
Breast, 200.
Bronze, 2I7.
Gold, 2I7.
Shell, 215.
Stone, 215.
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Orohippus, 92, 93, IO8, IIO.
Ortalis vetula pallidiventris, 288.
Orthis, 305, 306, 310.

costalis, 306, 3IO.
disparilis, 306.
perveta, 306.
platys, 306, 314.
porcia, 310.

Orthoceras, 305, 306.
titan, 3IO.

Osborn, Henry Fairfield, the cra-
nial evolution of Titanothe-
rium, I57-197.

Owl, Ferruginous Pigmy, 286.

PACHYNOLOPHUS, 92.
desmaresti, 92.
sideroliticus, 92.

Paint-cups, 213.
Palaeocystites tenuiradiatus, 306.
Palkeotherium, 158, 159.

bairdii, 158, 159.
giganteum, I58, 159.
proutii, I58, I59.

Palmia, I23.
proecedens, 123.

Panther, 8o.
Parauque, Merrill's, 285.
Parharmonia fraxini, I24.

graefi, 125.
pini, 124.

Paroquet, Carolina, 274.
Passerina ciris, 279.
Pebbles, Natural, 213.
Peccary, Texas, 54.
Pendants, 212.

Pear-shaped, 218.
Perodipus longipes, 242, 244, 246.

ordii, 57.
richardsoni, 247.

Perognathus californicus, 263.
fasciatus, 242, 247.
fasciatus flavescens, 244, 247.
flavus, 58, 237.
mearnsi, 237.
paradoxus spilotus, 58.

Peromyscus attwateri, 65.
auripectus, 242, 244, 251.
californicus, 266.
canus, 64.
gilberti, 267
michiganensis, 238.
michiganensis pallescens,

238.
rufinus, 244, 252.
texanus, 64, 238.
texanus arcticus, 243, 244,

252.

Peromyscus texanus geambelii, 267.
texanus nebrascensis, 242,

244, 250.
truei, 251.
(Baiomys) taylori, 65.

Pestles, 207.
Petrochelidon fulva, 273.
Pewee, Short-legged, 283.
Phemonoe quinquecaudata, I17.
Phenacodus, 83.
Phoenicothraupis rubicoides, 279.
Picks, 207.
Pigeon, Red-billed, 287.
Pipes, 199, 210.
Piranga roseigularis, 274, 279.
Placoparia (Calymene) multicos-

tata, 306.
multicostata, 3IO.

Platypus niger, 27.
Plectrophenax nivalis, 9, 42.
Pliolophus, 83, 84, 102.

vulpiceps, 83.
Plover, Golden, 7, I7, 20.
Plummets, 2I2, 218.
Podiceps minor, 29.
Podosesia fraxina, I25.

syringle, 125.
Polioptila caerulea, 276.
Polishers, I99. 2I2.
P'orcupine, Yellow-haired, 246.
Procellarike, 31.
Procvon lotor hernandezii, 72.
Protorohippus, 92, I04.

venticolus, 93, 105, IO8, IIO.
Psilorhinus mexicanus, 282.
Psittacotherium, 259, 26I.
Ptarmigan, I5.
Putorius brasiliensis frenatus, 74.
Pyrrhotienia achiloe, I44.

animosa, I46.
behrensii, 143.
coloradensis, I76.
elda, 143.
eremocarpi, 144.
floridensis, I45.
fragariae, I43.
geliformis, I45.
helianthi, 143.
meadii, 144.
orthocarpi, 143.
polygoni, I44.
prestans, 144.
sapygaeformis, 146.
subierea, 146.
texana, I45.
wittfeldii, I45.

QUIPPUS, 217.

323



INDEX.

RACCOON, 72.
Rangifer arcticus, 234.

caribou, 234.
grcenlandicus, 234.
tarandus caribou, 233.
tarandus grcenlandicus, 233.
tarandus terroenovae, 235.
terraenove, 233, 234, 235.

Rat, Bad-lands, 250.
Brown, 59.
Fulvous Wood, 249.
Moki Kangaroo, 246.
Mountain Wood, 250.
Ord's Kangaroo, 57.
Texas Cotton, 62.

Reamers, 2I4.
Redstart, 278.
Remipleurides schlotheimi, 310.
Reithrodontomys dychei, 67, 244,

252.
laceyi, 235.
longicauda, 268.
mexicanus intermedius, 66,

23.5.
Rhynconella aequivalvis, 231.

plena, 306.
Rupornis ruficauda, 286.

SALTATOR atriceps, 279.
Sanderling, i.
Sandpiper, Swiss, i5.
Sannina exitiosa, II7.

pacifica, I26.
uroceriformis, 117, 126.

Sanninoidea, 126.
exitiosa, I12, 126.
opalescens, 126.

Saunina uroceripennis, II7.
Saville, M. H., the Temple of

Tepotzlan, Mexico, 22I-
226.

Saxicola rubetra, 31.
Scalops argentatus, 244, 257.

texanus, 71.
Scapanus townsendii, 270.
Sciapteron admirandus, 123.

cupressi, 121.
denotata,. II9.
dollii, 122.
graefi, I25.
palmii, I22.
polistiformis, 122.
praecedens, I 23.
robinixe, 120.
scepsiformis, I2I.
seminole, 122.
simulans, 12I.
tricincta, I20.

Sciuropterus volans, 67.
Sciurus fossor, 269.

hudsonicus, 244, 257.
niger limitis, 67.

Scoter, 26.
Scrapers, 2 I 5.
Seals, Aztec, 217.
Seely, Henry M., see Brainerd,

Ezra.
Seiurus aurocapillus, 277.
Sesia acerni, I38.

albicornis, 136.
aureopurpurea, I37.
authraciformis, II2.
asilipennis, 124.
bassiformis, I33.
bibiopennis, II2.
brunneipennis, I29.
candescens, I43.
caudata, ii6.
chrysidiformis, II2.
corni, I38.
corusca, 140.
culiciformis, I12.
culiciformis americana, I36.
decipiens, 14I.
edwardsii, 142.
fulvipes, 135.
madarike, 132.
mellinipennis, 129.
mimula, I30.
morula, 142.
neglecta, I32.
nigella, 147.
nomadiaeformis, 112.
novaroensis, I33.
pictipes, I34.
prosopis, I42.
pyri, 139.
querci, 14I.
refulgens, I32.
rileyana, I29.
rubristigma, I41.
rubrofasciata, 134.
rutilans, 130.
saxifrigae, 135.
scitula, I39.
tecta, 142.
tepheri, I37.
tipuliformis, 138.
verecunda, 142.
xiphidiepennis, 112.

Sesiidoe, i ii.
Setophaga ruticilla, 278.
Shrew, Crawford's, 7I.

Eared, 257.
Hayden's, 257.
Short-tailed, 257.
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Sigmodon hispidus texianus, 62.
Sinkers, 212.
Skunk, Bare-nosed, 72.

Indianola Striped, 73.
Texas, 73.
White-backed, 72.

Smerinthus myops, 297.
Snowflake, 9, 42.
Solenopora compacta, 306.
Sorex californicus, 269.

montereyensis, 269.
personatus, 244, 257.
personatus haydeni, 244, 257.

Sospita quinquecaudata, I17.
Spades, 208.
Sparrow, Striped-crowned, 280.
Spermophile, Kennicott's, 254.

Pale Striped, 254.
Small Striped, 254.
Wyoming, 254.

Spermophilus buckleyi, 67.
couchi, 68.
elegans, 242, 243, 254.
grammurus buckleyi. 67.
grammurus couchi, 68.
mexicanus, 69.
obsoletus, 244, 254.
tridecemlineatus, 69.
tridecemlineatus pallidus, 244,

254.
tridecemlineatus parvus, 241,

242, 254.
Sphaerexochus parvus, 306.
Sphinx drupiferarum, 29I.

kalmiw, 293.
lucitiosa, 292.
plebeius, 295.

Spilogale indianola, 73.
Squirrel, Black Rock, 67.

Flying, 67.
Pecos Fox, 67.

Stamps, 2I7.
Aztec, 2I7.

Stenopora, 306.
Sternoe, 3I.
Stelgidopteryx serripennis, 278.
Stones, Club, 2IO.

Cupped, 207.
Hammer, 207, 218.
Nut, 207.
Perforated, 2IO.

Strepsilas, 3I.
Stromatocerium, 310.
Strophomena aurora, 310.

camerata, 310.
incrassata, 306.

Stylinodon, 259.
Stylinodontidie, 260.

Sylvania mitrata, 278.
Sylvia cinerea, 31.

curruca, 3I.
hortensis, 31.
nisoria, 3I.
suecica, 31.

Symborodon, i6o, I74.
acer, I78.
altirostris,1I59, i6i, I78, 179.
bucco, 159, 176, 179.
heloceras, I79.
hypoceras, 159, i6i, i8o.
ophryas, I77.
trigonoceras, I59, i6I, i8o.
torvus, I59, i6o, I76.
(Miobasileus) ophyras, I59.

Systemodon, 8i, 84.
primsvus, 89.
protapirinum, 89.
semihians, 85, 89.

Swallow, Rough-winged, 278.

TAMIAS lateralis. 243, 255.
leucurus, 242, 244, 255.
minimus consobrinus, 241,

242, 256.
pricei, 268.
quadrivittatus, 243, 244, 256.
wortmani, 24I, 242, 255.

Tanager, Black-headed, 279.
Rose, 279.
Rose-throated, 279.

Tarsa bombyciformis, 124.
denudata, 124.

Tatusia novemcincta, 5I.
Taxidea taxus, 258.

taxus berlandieri, 74.
Teit, James, a rock painting of

the Thompson River Indians,
British Columbia, edited by
Franz Boaz, 227-230.

Teleodus, I62, I74.
avus, 159, 194.

Telmatotherium, i66.
Tepoztlan, temple of, 22I-226.
Thamnophilus doliatus mexicanus,

284.
Thomomys bottoe, 263.

ClUSiUS, 242, 246.
Thryothorus albinucha, 276.

maculipectus canobrunneus,
276.

Tirista admiiiranda, 123.
admirandus, 123.
argentifrons, 123.

Titanops, i6i, 174.
curtus. 159, I62, I89.
elatus, I59, I62, I89.
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Titanotherium (Rhinocerus) ameri-
canus, 158, 159.

Titanotherium, the cranial evolu-
tion of, I57-I97.

Titanotherium, I 58.
acer, I64, I69, 171, I78.
altirostris, 179.
americanum, 158, 174.
amplum, 164, 193.
angustigenis, 184.
avum, 194.
bairdii, 174.
bucco, 167, 171, 179.
coloradense, I71, 175, I96.
curtum, I89.
dispar, I89.
dolichoceras, I64, I6o, I85.
elatum, i64, I67, 171, 183,

I89, I96.
giganteum, 174.
gigas, i6o, 175.
heloceras, 164, I67, 171, 179,

I96.
hypoceras, 183.
ingens, 164, I69, 171, I82,

I96.
maximum, 158, 159, 174.
montanum, 183.
ophryas, I77.
platyceras, I64, I67, I85,196.
proutii, I58, 159, I74.
ramosum, I64, I67, I94, I96.
robustum, I64, I67, I87, I96.
selwynianus, I93.
serotinum, I69, I92.
syceras, 193.
tichoceras, 179, I84, i96.
trigonoceras, I64, I67, I80,

I96.
torvum, 164, 176.
varians, IS.

Tityra personata, 284.
Totem, 200,
Totani, 3I.
Tringa alpina, 2.

alpina pacifica, 3.
subarquata, 36.
variabilis, 36

Trochilium apiforme, ii8.
californicum, II8.
caudatum, ii6.
ceto, II3.
denudatum, I24.
fraxini, I25.
gallivorum, 139.
grandis, I14.
hospes, I39.
luggeri, 121,

Trochilium minimum, ii8.
pacificum, ii 8.
polistiformis, I22.
pyri, 139.
scitula, 139.
tibiale, II8.
(Paranthrene) bassiformis,

133.
(Sciapteron) simulans, I21.

Tubes, 210.
Turkey, Ocellated, 287.
Tyrannus melancholicus, 284.

URIAE, 31.
Urocyon cinereo-argenteus, 78.
Ursus americanus, 72.

VANELLUS cristatus, 3I.
gregarius, 34, 36.

Vespamima sequoiae, II9.
Vespertilio chrysonotus, 242,

257.
ciliolabrum, 242, 257.
incautus, 239.
sp., 71, 239.

Vireo flavifrons, 278.
noveboracensis, 278.
ochraceus, 278.

Vireo, Ochraceous, 278.
White-eyed, 278.
Yellow-throated, 278.

Vulpes fulvus, 76.
Vulture, Black, 287.

Turkey, 287.

WANDS, 200.
Warbler, Black-and-white, 277.

Black-throated Green, 277.
Blue-throated, 26.
Boucard's, 278.
Hooded, 278.

Weapon, Ceremonial, 200.
Weasel, Bridled, 74.
Whetstones, 2I2.
Whistles, 217.
Whitfield, R. P., description of a

new genus of fossil Brachiopod
from the Lower Helderbterg
limestones, 231, 232.

Whorles, Spindle, 209, 2Io.
Wolf, Gray, 258.

Lobo, 75.
Prairie, 258.
Timber, 75, 258.

Woodhewer, 284.
Woodpecker, Cabot's, 285.

Delattre's, 285.
Ivory-billed, 274.
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Woodpecker, Swainson's, 285.
Uxmal, 285.

Wortman, J. L., species of Hyra-
cotherium and allied Perisso-
dactyls from the Wahsatch
and Wind River Beds of North
America, 8i-iio Psittaco-
therium, a member of a new
and primitive suborder of the
Edentata, 259-262.

Wren, Cabot's, 276.
Temax, 276.
Yucatan, 277.

XANTHOURA cyanocapilla, 281.

Xanthoura guatemalensis, 28I.
luxuosa, 28I.

YELLOW-THROAT, Maryland, 277.
Yucatan, birds observed in, 27I-

290.

ZAPUS, Sp. inc., 244, 248.
Zenaida zenaida, 273.
Zenodoxus canescens, 148.

heucherae, 148.
maculipes, 148.
palmii, I48.
potentillae, 148.

Zygospira acutirostra, 310.

ERRATA.

Page 54, line 6, for ' Dycotyles ' read ' Dicotyles.'
" 75, line i8, for ' Great Dame' read ' Great Dane.'
" 242, last line, for ' Microtus pallidus' read ' Microtus pauperrimus.'

288, last line, for crypzo5 read &ypzo.5.
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