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Ottawa Field-Naturalists' Club.

RULES.

I.

—

Xame and Object.—^Tliis Club shall be called the Ottawa

Field-Naturalists' Club, and its object shall be tlie study of the

Natural Histoiy of this locality.

IT.

—

Management.—The Club shall be under the management of a

Council, annually elected, consisting of a President, two Vice-Presi-

dents, a Secretary-Treasurer, and a Committee of five other members,

ail of whom shall be eligible for re-election ; three to form a quorum,

Minutes of the meetings and proceedings of the Council to be duly

kept.

III.

—

Annual Meeting.—The Annual Meeting of the Club shall

be held on the third Tuesday in March ; at which, in addition to other

business, the Annual Report of the Council shall be read, and the

officers for the ensuing year elected by ballot, after nomination.

IV.

—

Special Meetings.—A Special General Meeting of the Club

may be called by the Council ; and shall be called on requisition of not

less than ten members, specifying the business they wish brought

before the meeting. The Council shall call the meeting within fourteen

days from the i-eceipt of the requisition, giving one week's notice. No

other business shall be transacted than that mentioned in the notice.

The Council may, however, summon a meeting for the transaction

of general business at any time.

Y.

—

Proceedings.—Excursions in Summer and Evening INIeetirgs

in the Winter shall be held; oil arrangements for which shall be made

by the Council.
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VI.

—

Mein/jers,—Ladies and gentlemen desiring to join tlie Club

shall send a written a[)i)lication, signed by the applicant and two

members, to the Secretary, who shall bring the same before the next

meeting of the Council for approval

.

VII.

—

Corresponding Members.—The Council shall have the power

of electing Corresponding Members, who shall be persons not residing

in Ottawa or its immediate vicinity, bub who may be desirous of

promoting the objects of the Club. Corresponding Members shall not

be required to pay membership fees.

YYH.—Anniud Fee.—The annual membership fee shall be fifty

cants, payable in advance, due on the third Tuesday in March ; and no

member in arrears shall be entitled xo any of the privileges of the

Club. New members to pay the fee for the current year upon signing

tha roll.

IX,

—

Special Tickets.—Special tickets for non-members who may

wish to join an excursion may be granted by the Secretary, on the

application o( a member, and under such limitations as the Council

mxy 'prescribe.

X.

—

Ameiubnents.—No Rule shall be enacted or amended except

at a special meeting of the Club, called for that purpose, and by a two-

thirds vote of the membei's present.



ANNUAL REPORT.

To the Members of the Ottawa Field- Xaiiiralis's' Club :

The Council to wliose care, twelve montlis ago, you entrusted the

management of the Club, in laying before you a rejjort of the year's

transactions, have great pleasure in being able to congratulate you upon

the satisfactory conclusion of the first year of the Club's existence.

As many of you were not members of the Club in the early part of

the year, it will not be out of place here to give a brief sketch of the

principal events connected with its early histoiy. For two or three

years back, several young men interested in Natural History discussed

the possibility of starting a society in this city devoted to the investiga-

tion of the natural history of the vicinity. Xothing was done, liowever,

till last winter, when it was resolved that an effort should be made.

Circulars were sent to the members of tiie Ottawa Literary and

Scientific Society, calling a meeting of all those favorable to the formation

of sucli a society. To the great gratification of those interested, fully

forty gentlemen attended the meeting held on the 19tli March, 1879.

After a lengthy discussion as to the form the organization should take,

the Ottawa Field-Naturalists' Club was born and started in life with

the following list of officers:—President, Lt.-Col. White; Isc Vice-

President, James Fletcher ; 2nd Vice-President, Prof. ^Y. K,. Eiddell
;

Secretary, P. B. Whyte; Committee, W. P. Anderson, J. Martin, J. A.

Guignard, B. Small, W. H. Harrington. Prof. Riddell and Mr.

Oviignai'd having since then resigned their jjositions, Mr. W. D.

LeSueur and Mr. W. P. Billings were elected to fill their {daces. The

Council-elect met and drew up a code of rules for the guidance of the

club, which was subsequently ratified by a general meeting called for

that purpose.



During the year there were two general meetings of the Club, the

cue just mentioned, and another to consider the resignation of Prof.

Riddell as second Vice-President. The Council met twenty times

during the year for the transaction of business, at irregular intervals, as

occasion required. When it is stated that the avei^age attendance at

thesB meetings was nearly seven out of nine councillors, you will see

that the Council have not neglected the duties entrusted to theii- care.

The principal business that occupied their attention during the

summer, was in connection with the excursions, of which there were

five. It is not within the limits of this report to give a detailed account

of these excursions, nor is it necessary, as the first Vice-President, in his

inaugural address to the winter course of evening meetings, so well and

fully described all the points of interest connected with them. It will

suffice here merely to mention the localities visited, the dates on which

the excursions were held, and the number that attended. The first was

to Kingsmere, in the Chelsea Mountains, on IMay 22nd, attended by

42 membprs and friends. The second was a joint excursion with the

Montreal Natural History Society to Calumet, on June 12th, 28 persons

leaving Ottawa. No. 3 was to Dominion Springs and the Mer Bleu, on

July 19th, at which there were present 28. No. 4 was a Saturday

afternoon excursion to Britannia, the least atti-active of the season, as it

only brought out 25, including visitors. The fifth and last was to

Meech's Lake, four miles beyond Chelsea, on October 9th, at which

there were present 29, including non-members.

The Council feel compelled to express their regret that, although

these excursions were to the most interesting places in the neighborhood,

and the price of tickets put so low, that three of them did not pay-

expenses, so few of the members thought them worth attending. It

does not say much for the interest the members take in the Club's woik,

that, with a membership of over eighty the average attendance at the

excursions should be only thirty, fully one-third of whom were visitors ;

and they hope that during the coming season the excursions vvill be

better supported by the members of the Club.

Besides the i-egular Club excursions mentioned above, some seven-

teen meml>ers were enabled, through the kindness of Dr. Wicks teed, to
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make a Saturday afternoon visit, on August '2ml, to Duck Island, seven

miles below the city.

The ouly other event of interest concerning the Clubjduiing the

summer was the very creditable exhibit made at the Dominion Exhibi-

tion, when the following prizes were taken by its members : In the

botanical section, the 1st by the 1st Vice-President and the 2nd by the

Secretary. JNIr. W. H. Harrington took '2nd ))rize for his collection of

insects, and Mr. Gilbert Heron an extra prize for his collection of shells,

while Dr. J. A. Grant's exhibit of fossils and Mr. W. L. Scott's of

native birds' eggs were highly commended by the judges—a record of

which a young Club like ours may well feel proud.

Our winter course of Soirees, of which tlie last was held last night,

has been very successful in every respect. At each of these, with one

exception, two pa])ers were reail, many of them the result of personal

observation, and illustrated by original diagrams and specimens. The

papers read covered a wide range of subjects, as will be seen from the

following, list, and were listened to by fair audiences, the average

attendance being about 55.

The following are the titles of the pajiers read : Monday, Novem-

ber 24—Inaugural Address, Mr. J. Fletcher ; Graphite of the Ottawa

Valley, INIr. W. H. Harrington. Monday, December 15—On the forms

and structures of some Spongilla3 found in the Ottawa, Dr. A. F. Kemp;

The connection of Botany with Mythology, ]\Ir. R. G. Haliburton.

Friday, January 16—Cystidian Life, Dr. J. A. Grant; Museum

Education, Mr. H. B. Small. Friday, February 6th— On the Contract-

ility of the Spores of Palmella Hyalina, Dr. A. F. Kemp ;
Asbestos,

Mr. W. P. Anderson. Friday, February 20tli—A Practical Demon-

stration of the Human Brain, Dr. J. A. Grant. Friday, March 5th

—

Design in Nature, I\Ir. W. D. LeSueur ; Land and Fresh Water Shells

of the Ottawa Valley, Mr. G. C. Heron. IMonday, March 15th—On

some Insects captured at our excursions, Mr. W. H. Harrington ;

.

On some Plants collected during our excursions, Mr. J. Fletcher.

At most of these Soirees there were on exhibition botanical and

other specimens collected during the summer by members of the Club.
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111 adiUtiou to our regular course of Soirees, the Council, as a token of

the good feeling which existed between the Ottawa Literary

and Scientific Society and the Chib, offered to take charge

of one of the Conversaziones in the Society's winter course

of meetings. Their offer was accepted, and the entertainment took

place on January 9th. The programme consisted of an address by the

Chairman, Mr. LeSueur ; a series of chemical experiments illustrative

of the phenomena of combustion by Mr. Jienry Watters ; an essay on

coal by Mr. W. H. Harrington ; recitations by Mr. J. Martin and Mr.

W". Campbell, and an exhibition of natural history specimens in the

Museum by members of the Club.

The membei-shij) of the Club has steadily increased, and now

consists of ninety ordinary and two corresponding members—Prof. J.

Macoun, of Belleville, and W. Saunders, Esq., of London, President of

the Entomological Society of Ontario—vvho were elected by the Council

according to Rule 7.

The following donations have been received during the year : 5

copies of the " Canadian Entomologist," No. 5 containing a notice of the

organization of the Club, from the editor ; Reports for three years of tlie

Manchester Field-Naturalists' CU\1) and of the Scientific Students'

Association, of the same place, from Mr. W. E. Billings ; 2 vohimes

of the proceedings of the jSTova Scotian Institute of Natural Science

Irom Dr. Honeyman, per Mr. W. P. Anderson ; report of the Fruit-

Growers' Association for 1879, containing the report of the Entomological

Society of Ontario for the same year, from Mr. J. Fletcher. We have also

received from the Curator of the Literary and Scientific Society a long

list of donations made by the members of the Club to the Museum of that

Society during the year.

The Council have on several occasions discussed the feasibility of

printing the papers read before the Club during the winter, with an

account of the excursions and the annual report as the ^transactions of

the Club for 1879-80. The following extract from the minutes of last

Council meeting expresses the view of the Council in the matter,

which they commend to the favorable consideration of their successors.
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" Moved ii}' Mr. Eillings, seconded by Mr. Harrington, ' That, in the opinion

of this Council, it is desirable that the papers read before the Club during the past

season, including the Inaugural address and Secretary's report, which dealt with

the original researches of members, or with the Natural History of the Ottawa

district, should be printed as the Transactions of tlic Club for the year 1870-80.

Carried,'

Th^ following Is the Financial Statement for the year, showing a

balance on hand of $28. 5i :

—

Du. The. Treasurer in account iclth Otlcnva Field-XaturdUsts Club. Cr.

To IMembers' Subscriptions. $38 50

Excursion Receipts 88 05

Soiree Receipts 2?> 70

$150 25

By Stationer}' and Postage.

.

S 7 9:'.

Printing 1 9 00

Excursion Expen.scs. ..

.

89 28

Soiree Expenses 5 50

Balance, Cash on hand .

.

"28 54

$150

Ottawa, INlaveh IGth, 1880.

n. B. ^YHyTE,

Secretary- Treasu rcr.



FIRST SOIREE.

INAUGURAL ADDRESS

Delivered o.\ Monday, 24th November, 1879, by James Fletcher,

FjiiST Vice-President O.F.N.C.

Jlembers of the Ottawa Field-Naturalists'' Cluh ; Ladies and Gentlemen :

The unexpected absence of our President during the past week has thrown^

upon my un\vorthy shoulders the responsibility of addressing you this evening.

I shall merely remind you of what we have done during the past year, and draw

your attention to what we jjropose to do during the coming Avinter season.

Our Club was formed in the commencement of the summer, with the express

object of working up the Natural History of this locality. We started under the

most favourable ausi)ices. His Excellency the Governor-General graciously con-

sented to be our Patron, and the first circular, addressed to the members of the

Ottawa Literaiy and ycientitic Society, was answered by about forty gentlemen.

At the first general meeting, the gentlemen whose names are printed on the first

sheet of the programme were elected as the Council. This meeting, and all subse-

quently, were held, as is this one to-night, in tlie Museum of the Ottawa Literary

and Scientitic Society, to whom, for their courtesy, we are under a debt of the

deepest gratitude. The only return given for this kindness was a promise of

duplicate specimens to be collected by the Club, and I am happy to say that, at

the end of the season, I shall be able to add many valuable specimens, and even,

collections, to their Museum from this source. During the summer, we have

held live Excursions into the country, choosing a different destination each time.

The first of these was to Kingsmere, in the Chelsea Mountains, and was of the

most pleasant kind, and many valuable c.dditions were made to the collections

of the members. Perhaps the gem of the expedition was the lovely Clematis

verticillaris, or "Purple-flowered Virgin's Bower.' The lucky discoverer of the

first specimen was Master Ernest LeSueur, whose quick eyes detected it as it lav

half concealed among the leaves and loose stones. The members of the Club

experienced much kindness at the hands of Col. and Mrs. Dennis, who, nothing

daunted at the formidable array of 42 members, insisted upon the whole party

coming into their lovely garden by the lakeside, and making tea for them. Besides

plants, there were also a few insects collected by Mr. Harrington, and some shells

by Mr. Heron. The second expedition of the Club was not one of the regular

meetings, but was in answer to an invitation, very kindly sent by the members

of the Montreal Natural History Society, to join them in a field day at Calumet.

Our members were most successful at this excursion, carrying ctf all the three-
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iprizes offered by the Natural History Society for botanical specinrens, the first

being taken by Mr. R. B. Whyte, the second by Mr. B. Small, and the third by
Mr. H. M. Ami. This trip was much enjoyed by all who participated in it and
it is to be hoped that it is only the first of a long series of joint annual excur-

sions.

The third excursion, and, perhaps, the most interesting of all was to the

Dominion Springs and the Mer Bleue. This remarkable locality presents a field

of unusual interest to the naturalist, and many rare specimens wore collected

of the plants the most interesting were ilicrostylis ophioglossoides, JMlibarda

repens and Triglochin maritimum var elatum. On the 2nd of August, Dr. Wick-

steed invited the members of the Club to take a trip in his steam yacht. About

twenty availed themselves of the opportunity and paid a visit to Duck Island

a few miles below the city. The fourth excursion was to Brittania, where a

Dleasant afternoon was spent ; the locality, however, was too near to Ottawa to

ifl'er many new specimens.

The next important item to mention in the history of the Club is the

exceptionally fine exhibit which they sent to the Dominion Exhibition Avhen

the following prizes were taken :—In the Botanical Section, all the prizes offered :

the first, a silver medal and $8, being taken by the First Vice-President ; the

second, $4, by the Secretary. In the Entomological Section, Mr. Harrinaton

took the second prize of $10 ;
the first, a gold medal, being awarded to the

Entomological Society of Ontario, a well-established institution of many years'

standing. Besides the above, a bronze medal, an extra prize, was awarded to Mr
•Gilbert Keron for a beautiful collection of land and fresh-water shells. The

.Inest collection exhibited in the name of the Club, however, was Dr. .J. A.

Giant's case of twelve unique fossils, every one of which was of unusual interest

;

these were not entered for a prize, butweie highly commended by the judges.

Another beautiful collection was one of native birds' eggs, exhibited by Mr. W.
L. Scott, This also obtained a special mention by the judges.

During the Exhibition week, the members of the Club received an invitation

from the President of the Entomological Society of Ontario to attend the annual

meeting of that Society, of which many availed themselves.

The last excursion was to Meech's Lake, in the Chelsea Mountains, in the

beginning of October. The day was a charming one, but the collections were

small, the only find of importance being a new shell called Fki/sa Lorcli by our

indefatigable conchologist, Mr. Gilbert Heron

.

This is, I think, a brief summary of what we have done towards effecting

the work we laid out for ourselves in the beginning of the season. The

programme, which has been sent to all the members, shews what the Council
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propose to ofl'er you tlurint;- the winter, hy tlie way of amusement, and to keep up
an interest in the Club, -which has already given us so much pleasant intercourse.

One of the chief benefits bestowed by an organization, such as ours, is that it

enables one always to know where to find a sympathetic companion.

Of all recreations, there is none, to my mind, more enjoyable than a walk in

the country with a congenial friend. No kind of intercourse brings you into

closer contact Avith a companion than taking a walk. You cannot take ten

steps, even with a stranger, without feeling a necessity of saying something, and^

if there is anything in a man, }'ou can soon bring it out of him in a country

walk. Now, it is very clear that a judicious choice with regard to yoiu- com-

panion is a most important matter ;
but it i« not always easy to find one who has the

same tastes or takes an interest in the same subjects as yourself. John Burroughs,

in '• Winter Sunshine,"' writes as follows : " Professional walkers are very fastidious

iii choosing or admitting a companion, and hence the truth of a remark of Emer-

son that ' you will generally fare better to take your dog than to invite your

neighbor.' Your cur dog is a true pedestrian ; he enters into the spirit of the

enterprise ;
lie is not indifferent or preoccupied : he is constantly sniffing adven-

ture : laps at every spring ; looks upon every field or wood as a new world to be

explored : is ever on some new trail ; knows something important will happen a

little further on ;
whatever the spot, or whatever the road, he is always satisfied

with it. Jn short, is just that happy exciu-sive vagabond that touches one at so

many points, and whose human prototype in a companion, when such can be

found, robs miles and leagues of half their jiower and fatigUL'."'

The most interesting companion in anything is undoubtedly the one who
can tell you most about it. Therefore, the best companion in the country must

be a naturalist, who can point out objects of interest and explain their beauties

and wonders. No one looks upon the world so kindly as lie does ; no one else

gives so much attention to, or takes so much enjoyment from, the country as he

does, and he holds a more vital relation to nature, because he is freer, and his;

mind is^more at leisure. Moreover, when a naturalist gets a friend, who is not

one, out in the country, he feels a sort of moral responsibility resting ujjon him,

to find something particularly interesting to point out, so as to arouse bis curi-

osity, and, if possible, to convert him to the study of" La Belle Science." I say

particularly interesting, because everything in nature is interesting and beauti-

ful ; and I defy anyone to bring me a single object, picked up by a country road-

side, which is not beautiful, and even exquisiteh' so— a stick, a piece f>f straw, a

leaf, or a stone, it matters not what, if properly examined and understood, they

are all wonderful and lovely. Let us briefiy consider these common objects one

at a time, taking them in the order I have mentioned them. We will suppose,

for the sake of demonstration, that the stick is part of the stem of a young Cana-

dian Sugar Maple (4c«/- saccAa?7Mi<»!). This tree belongs to that division of the

vegetable kingdom known as Esogens, or plants which increase by the deposi-

tion of a layer of new wood on their outer surface, beneath the bark, at regular

periods. A plant stem, in its simplest state, consists merely of parenchymatous
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cells, with, occasionall.v, a central vertical cord of fibre cells, as, for instance, in

the mosses. Such a stem, however, would be unsuited to plants in which great

strength is required, and we, accordingly, find that, in all jjlants above the mosses,

the stem is made up partly of parenchymatous cells and partly of woody tissue

and vessels of different kinds, by Avhich the requisite toughness and strength are

produced. In these stems, then, we notice two systems—the parenchymatous, or

common cellular S3'stem, and the ^6ro vascular. Vegetable cells are divided into

two groups. When they are of such form that, combined together, their ends merely

come in contact without perceptibly overlapping, they are called 'parenchyma-

tous ; but when elongated and pointed at their ends, so that, in combination, thej^

overlap each other, they are termed prosenchymatous. But these extreme foi'uis

are connected by all sorts of transitional ones. Formerly, all elongated organs

found in plants were supposed to have an entirely difiterent origin from the cells,

and were described under the names of woody fibres and vessels or ducts. It

is now, however, known that they are all derived originally from ordinary cells.

The parenchymatous system grows in any direction, according to circumstances,

either longitudinally, by which the stem is lengthened, or horizontally, by
Avhicli it is increased in diameter. The fibro-vascular system only grows longi-

tudinally, and thus forms cords and bundles, which are distributed vertically in

the midst of the parenchymatous to strengthen the stem. The parenchymatous

is, theretore, termed the horizontal system of the stem, and the fibro-vascular the

longitudinal, or vertical system.

In the embryo state, the stem of an exogen is entirely composed of paren-

chyma
;
that is, a tissue composed of simple cells with thin walls, whose length

does not exceed their breadth, or in which the proportion of the two diameters

does not vary to any great extent. As soon as growth commences, some of the-

cells become developed into spiral A'essels and wood cells, forming, at the end of

the first year, a zone, consisting of two parts, the first composed chiefly of spiral

vessels, and known as the imdallary sheath^ and outside this, and closely con-

nected with it, another part, composed of wood cells ; this zone is formed round

the central mass of parenchyma, which, from this time, we will call i\\G pith ; it

is not, however, a perfect circle, for it is interrupted at certain points by projec-

tions of the pith in radiating lines, which pass through it and connect with an,

external layer of parenchymatous tissue, which is called the bark. We have,

then, as the result T)f one year's growth :— 1. A central mass of parenchyma,

which is called the medulla, or jjith ; 2. An interrupted zone of wood cells, and

vessels forming the tvooJ ;
3. The radiating lines connecting the pith with the

bark, called the medidlary rays ; and 4. An external zone of parenchymatous

cells or the bark. Such is the structure of all exogenous stems which die

yearly.

But our stick dojs not belong to an annual exogen ; the stems, however, of

plants which live more than one year, at first resemble those that die yearly,

except that the wood formed is generally firmer and in larger proportion. Dur-

ng the second year, another zone of wood is formed on the outside of the one ot
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the previous year, while, at tlie same time, a new fibrous layer is added to the

inside of the bark. These layers are developed out of the vitally active cells of

the Cambium layer, wliich is situated outside of the indefinite vascular bundles

which form the wood. The medullary rays, at the same time, increase by addi-

tion to their exterior ends, and thus continue to keep up their connection

between the pith and the bark. In succeeding years we have, in like manner,

new layers of wood and fibrous bark, one of each every year
;
an:l the medullary

Tays also continue to grow from within outwards
;
there are also other medullary

rays, which connect each annual zone with the bark
;
these are called secondary

medullary rays. Each succeeding yearly growth is, therefore, a repetition of the

first, except as regards the pith ; this never increases in size after the first year.

The second object is the piece of straw. Not a few of you, I imagine, will be

surprised to hear me call a stalk of wheat a tall, symmetrical, tower of stone sur-

-rounded by a casing of wood ;
such, however, with all propriety, it may be called.

It will be at once seen that, to keep the grain from the moisture of the ground,

in order that it may ripen properly, a tall stem must be developed
; and also in

the case of most of the economic grain-bearing grasses, which produce such

enormous crops in comparison to the size of the plants, that it must be of excep-

tional strength to bear the weight of the copious ear. Nature has eftected this

by a most beautiful and unexpected process . The cuticle in some plants, but

especially in these which we are considering, has its cell walls impregnated with

^e7ex, or flint ; so much so, that when all the organic matter has been removed

bvheat or prolonged masceration in diluted nitric acid, the forms of the cuticle

cells, hairs and stomata are distinctly marked out in silex, and can be beautifully

displayed under the microscope, with the aid of polarized light. 8ucli silicious

cuticles are also found in the husks of the grains yielded by these plants, and

ihe hairs, with which iha palex or chaff scales of most grasses are furnished, are

strengthened by a like deposit. Moreover, the vegetable cells produced in straw

are prosenchymatous and form fibrous-tissue, which, added to the silicious

skeleton, and the shape of the stem, a hollow cylinder, give the great strength

and flexibility necessary. A stem of wheat straw is, perhaps, one ot the

strongest structures, for the amount of substance in it, Avhich can be found in

nature. An ordinary thick stem would, of course, support the weight of the ear as

well, but. as the seeds of these plants were to form the large portion of the food of

the human race, which they do, it was necessary to provide them with stems which

would take up as small an amount of space as possible. I have no doubt that,

did the members of the gi-ass tribes cover as much^area, in comparison to the

amount of fruit they produce, as other plants, the whole world would not suffice

as a field to grow the amount annually required to sustain man.

Our next object is the leaf. There is no part of a plant, not even the flower,

-with its wealth of beauty and delicious scent, which deserves more careful

consideration, nor which performs more important functions than the foliage,

the source of that great charm in the landscape, which all feel so keenly in the

spring, when nature has spread, with lavish hand, her mantle of refreshing green
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•over the trees of our forests, which have been gaunt and bare for so long during

the dreary months of winter. For the better understanding of the special func-

tions of the leaves, let us, for a moment, glance at the life history of a plant.

The seed, containing the germ, is placed in the ground
; under the influence of the

warmth of the sun and a certain amount of moisture, the embryo which it

contains begins to develop, and sends down a radicle into the soil, and a stem

bearing the plumule, or little bud of undeveloped leaves, upwards to the light;

at the same time the cotyledons or .seed-leaves are formed. We have, then, a

central axis developing in two opposite directions, the lower part is called the

descending axis or root, and the upper the ascending axis or stem. Upon this axis

or its divisions all the future organs of the plant are arranged ; those

which immediately succeed the cotyledons are the true leaves, and
all which succeed the leaves in the way cf development, such as

the flower and its parts, are merely modifications of the leaves, designed

for special purposes ; therefore, the three organs which existed in the

embryo in a rudimentary state are called the fundimental organs of the plant, or

organs o/" n«<n<«o?!, because they have for their object its nutrition and develop-

ment. As a general rule, the plantlet exists ready formed in the seed. This can

be easily seen by soaking a bean in water for a day or two and then opening it

with a penknife, when there will be found a miniature stem and a pair of leaves,

which need only be brought to the light to attain their green color. It has now
only to form a root to fix it in the ground, when it becomes a perfect, though

diminutive, vegetable. This root, though, can only be formed from proper material
;

neither water nor anything else which the plant is imbibing from the earth will

answer. The proper material is prepared food, more or less of which is always

provided by the parent plant and stored up in the seed, in the form of starch or

similar nourishment, and generally deposited in lire cotyledons or seed-leaves.

For a short time, this small stock suffices to support the young plant, and, by

the time that is exhausted, it has formed roots and true leaves, and is, by their

means, able to take care of itself.

The articles which form the diet of plants are exceedingly simple ; they

are water, carbonic acid, and ammonia. As soon as the j'oung plant has expanded

its green leaves, it absorbs these substances, from the soil by its roots and from

the air by its leaves. It will not be difficult to understand what the organic

constituents of plants are, and how the plant obtains them A leaf

consists of two parts : a woody and a cellular ; the former is the frame-

work of ribs and v«ins which serve to strengthen it, and also to act as canals

to bring in the ascending sap, and to distribute it by the veinlets throughout

every part. The cellular portion is the green pulp, and is nearly the same as the

green layer of the bark
;
so that the leaf may properly enougli be considered as

an expansion of the fibrous and green layers of the bark
;
the whole is covered by

a transparent skin called the epidermis. The green pulp consists of cells of various

forms, usually loosely arranged so as to leave many irregular .spaces or air passages,

.communicating with eacli other throughout the whole interior of the leaf. The

2
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green color of A'cgetation is duo to a peculiar green matter, lying loose in the

cells, in the form ot minute grains, named chlorophyl, wliich is merely the Greek

for the green of leaves. The use of the leaves is to convert the crude watery

matter sucked up by the roots into proper vegetable substance. They have been

compared, because of this, to the digestive organs of animals, and, as their func-

tions are respiratory as well, they have been compared also to the lungs.

A large portion of the moisture which the roots of a growing plant are

constantly absorbing, after be'ng carried up by the stem, is evaporated by the

leaves. To prevent a too copious evaporation of this moisture, they have been

provided with the delicate tissue of cells termed the epidermis.

The greater part of the moisture exhaled escapes from the leaf through the

slomata or breathing pores
;
these are small openings through tiie epidermis into

the air chambers, establishing a direct communication between the air chambers

and the external air ; through these, the vapour of water and the gaseous con-

stituents of the atmosphere can freely enter or escape, as the case may be. The

openings of these breathing pores are guarded by a pair of thin walled cells,

which open when the weather is damp, so as to allow exhalation to go on ; but

promptly close when it is dry, so as to arrest it before the interior of the leaf is

injured by the dryness. These stomata or mouths, too, are the entrances

through which the plant receives its food. I have already mentioned that the

chief materials which compose the food of a plant are carbonic acid, water—that

is hydrogen and oxygen—and a little ammonia. The substance of which vege-

table tissue, namely the walls of the cells, is made, is, by chemists, called cellulose,

and is just the same in composition in the hardest wood of a full grown tree as

in the soft cellular tissue of a succulent plant ; it is composed cf carbon, hydro-

gen and oxogen. These, then, are necessary materials for the vegetable growth,

and must be received by all growing plants, and it only remains to be shewn

whence the plant obtains them. Of all substances consumed by a plant, water

is taken in to a far greater extent than any other, chieflj' through the roots, but

also, to a small degree, through the leaves. Now, water is composed of oxygen and

hydrogen, two of the three elements of cellulose, and, strangely enough, these

two gases exist in water in exactly the same proportion as they do in cellulose.

It is perfectly apparent, then, that the plant obtains two of the three elements of

cellulose from water, the other, carbon—by far the most important—is the only

one now to be found.

Among the components of the atmosphere, there is one which is exceedingly

injurious to animal life, which is called Carbonic aeid, or more usually now

Carbonic dioxide ; this gas consists of carbon and oxygen and is the product of

combustion. In breathing, which is one form of combustion, animals are

constantly forming carbonic acid gas by uniting the carbon of their bodies with

the oxygen which they inspire ;
it is then exhaled as carbonic acid gas. It

generally exists in the atmosphere to the amount of -^^^^ part of its bulk. This

is not enough to prove injurious to animal life. But, with every breath, animals.-
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are diminishing the oxygen in the air, so nccessaiy fer them, and increasing the

amount of carbonic acid, so injurious to them ; or, rather, which would be so in-

jurious if it were allowed to accumulate
; the reason why it does not, is because

plants consume it as soon as formed. Chemical experiments have shewn that,

when the leaves and green parts of plants are exposed to sunlight, they possess

the wonderful power of decomposing the carbonic acid of tlie atmosphere It

is absorbed through the stomata, anti the delicate cells are the chambers of the

laboratory where it is decomposed, and the whole of its carbon is taken by the

plant and assimilated with the water and other matters collected from the soil

and air to torm cellulose, which becomes wood, pulp, starch, sugar, etc., etc.,

according to circumstances, while the whole of the oxygen it contained is

evolved back again into the air because useless to the plant, the full amount

required by it to complete the composition of cellulose already existing there

as one of the constituents of water. This is proved by the fact that there is a

constant relation between the amount of carbonic acid gas absorbed and the oxygen

exhaled. While the plant is a true apparatus of reduction, the animal is a true

apparatus of combustion, in which the substances it derives from the vegetable

are burnt and restored to the atmosphere in the form of carbonic acid, water and

ammonia, ready to be again absorbed by the plant and to re-pass through the phases

of organic life. The important influences exercised by vegetation on nature

will be at once appreciated when it is remembered that this is the only known

l^rocess by which oxygen gas, so essential to our existence, is restored to the

atmosphere in a free condition. Thus we see that the two great organized kUig-

doms of nature are made to co-operate in the execution of the same design ; each

ministering to the other and preserving that one balance in the constitution of the

atmosphere which adapts it to the welfare and activity of every order of being,

and which would soon be destroyed were the operations of either of them to be

suspended. It is impossible to contemplate so special an adjustment of opposite

effects without admiring this beautiful dispensation of Providence, extending

over so vast a scale of being, and demonstrating the unity of plan upon which

the whole system of organized creation has been devised.

The last object of our collection is the stone. To anyone who has never

examined a stone critically, it would appear to be a perfectly homogeneous mass,

with no structure at all. This is seldom the case, however. Almost every, solid,

when slowly deposited from a liquid or aeriform condition, assumes a definite

symmetrical shape, called a crystal. The perfect crystal represents the natural

condition of a substance, and the form peculiar to each is one of its most impor-

tant characteristics. The idea of symmetry is inherent in every human mind,

it may be more or less cultivated by experience
;
but the germs of the idea are

found in the most untutored. However rude his condition, man is pleased with

a symmetrical arrangement of objects, and his mind is offended when his eye

detects a violation of the laws of symmetry, although he may have no name for

the idea. Corresponding with this idea, we find symmetry everywhere in nature.

The parts of [an animal are most symmetrically arranged round the body, as also
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are the leaves round (he stem of a jilaiit ; but nowhere is the idea of symmetry

so fully developed as in the mineral kingdom, where everything is arranged in

the most beautiful and perfect regularity.

The reason I have dwelt at such length this evening on these objects is to

endeavor to point out that there is nothing, not even the commonest object in

nature, that is not worthy of a careful examination. It is a great mistake, but a

mistake which is often made, even by scientific men, to suppose that new know-

ledge can be gathered only from the unexplored fields of science, when, in the

most familiar walks of life, there are countless riches of truth which the reapers,

in the hurry of the harvest, have passed unnoticed, and which will abundantly

reward the careful gleaner. The French aptly express this thought in the

provrb •' Za Science court les rues"—Science runs the streets;'' or, more

freely translated. Knowledge is to be found everywhere, by those who will look

for it, for it is so plentiful that it runs in the ver}-^ gutters of the streets.

Now as to the effects or defects of a special study. Tnere is much

to be said on botn sides of this question. There are many classes of students in

the natural sciences. The largest of these are : Firstly, those who study merely

for the pleasure it gives themselves and their friends, and the furtherance of

knowl edge generally"; and secondly, those who stud)' simply for the furtherance

•of knowledge in some special branch.

There is, besides, another class, who are hardly' worthy of the name of

scientific students, who do so simply for what they can make out of it, in the way

of reputation, or even money ; this last class, I am glad to believe, however, is

very small

.

To the first class most belong. This is that class wliich embraces all those

who, appreciating the beauty and splendour of the objects revealed in a study

of nature and the amount of true pleasure tliey can thus enjoy, acknowledge the

responsibility which is upon them, and strive to induce others to study it J;oo

and so participate in the pleasure which they know issj real. These men make

utilitarianism their chief object, first, to make themselves useful to others, and

then to induce these, in their turn, to do the same. To gain this end they strive

particularly to be as interesting as pos.sible to everyone, always ready to give a

helping hand, or explain anything they themselves understand to those who do

not. The work of these students is to popularise science, and to remove, as much

as possible, that veil M-hich the very word seems to have drawn over itself. I

do wish that word " science" had never bechinvented. I am convinced that there

are more turned aside from the study of natural science by it than by anything

else. People seem to think that, when anything is spoken of as a science or an

•« ology," that it is s omelhing requiring special adaptations and much study to
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at ain, .and, consequently, from preoccupation, or other reasons, consider it is--

beyond them. Science simply means knowledge ; hut it has now gained a

significance in the eyes of many of something abstruse and not to be had by all.

This impression I consider it the duty of all of us to endeavor to clear away.

To the second class belong those who take up a special branch of natural

history, and, paying little attention to other.-i, push their investigations to the

furthest possible limit, giving their whole time to it. They may have the inten-

tion of taking up other branches when they have thoroughly studied the first, but

here the impossibility of doing everything, and the sh ortness of man's life,

interfere, and they find that, unless their labors were undertaken with the

express object of establishing 'some ftict, or throwing a light upon some con-

nected study, that they have wasted their whole lives and furthered the general

work of science very little. Now, the former class is composed of the generous

students of nature, who use their time in popularizing and making pleasant the

by-ways of science; the latter, of the unselfish, (if a distinction can be drawu

between the two words generous and unselfish) who give their whole time to the

dry and diflicult task of solving knotty i^oints, the clearing up of which may or

may not, eventually, be of value. Now, one of these is not more imjjortant than

the other, for they are both essentially necessary in order that the work of

science may go on and prosper. Specialists are particularly useful, and, in fact'

everyone must be a specialist to a certain extent, for the different branches of

natural science are so intimately connected that, to understand one thoroughly,

you must know a little of all. The pro^Dcr sy.stem is to choose very deliberately

which branch j^ou intend to take up. Look into all, and find which you have

the greatest taste for, then set to work and work it up from its commencement

beginning at its very elements, and work on slowly
;

you will soon find that

you require, frequentl)', to know something of the other branches. Now come.s

the critical point. Do not drop it altogether
;
you do not want to make a study

of all. Let the first compose the backbone of your studies, and work the others

round it; but remember you only want the rudiments of the other branches, not

to know all about them, but enough to help you to understand your own. This

is the great secret of progress : keep on steadily at your one branch, and, at the

same time never allow anything which affects it to pass unexamined, even

though in another branch, until you quite understand the connection.

Take as instances : Where would the Entomologist be without a knowledge of

Botany, to know where to look for insects which he knew to feed on a certain

plant, or a slight knowledge of Mineralogy to know in what description of plac-es

to find the plant ; or, again, the Conchologist : how would he know where to

spend a day looking for specimens, could he not discriminate wliether there were

<^r were not lime in the soil, in some form, from which the shells could be formed
;

or the Geologist, how could he identify his specimens if he knew nothing of
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might be quoted, but they shew how one branch depends upon the others for

Support. Let us, tiien, cast our lot in with the first class, and strive, while

working up the natural history of our neighborhood thoroughly, to do so in a

popular manner, intelligible to all. I believe we have it in our power to give

much happiness to many, by inducing them, by our example and persuasions, to

study with us Nature. Its wonders are open to everyone, from the young child

to the aged man ; it offers charms and fascinations to all—for all is wonderful

iind beautiful ; and, as nothing makes men so happj' as contemplating the beau-

tiful, I consider nothing is so well calculated to make men good and happy as a

study of nature;

Through the kindness of the Rev. Dr. Dawson, Principal of McGill

University, Montreal, I am enabled to exhibit some beautiful microscopical

slides, in illustration of some of the points I have brought before your notice this

evening.

-'GiiAi'HiTE OF THE Ottawa Vallev.—Mr. W. Hague Haurikgton."

[The first lialf of this paper, treating in a general manner with the

composition, mining, manutacture, etc., of grajjhito in other countries,

lias necessarily been omitted.]

Turning now to the more special consideration of tiie deposits of graphite

found in this section of the Dominion, which is known as the Ottawa Valley, it

will not be going bc\'ond the limits of the subject if, at the outset, we give a

momentary glance at the formation and character of the rocks in which they

occur.

The Arcluean era in geology includes tlie oldest rocks known to that

science—rocks which are su|)posed to have been formed from the original rocky
crust produced by the cooling of the earth. They are easily seen to be the

result of the disintegration of an older series, and frequently contain pebbles

anlike any rocks now known.
In Canada, where these rocks are very fully represented, they are divided

into two periods—the Laurentian and the Huronian—the former being considered

the oldest. The long chain ot mountains, of which a portion is visible across

the Ottawa, is composed of the Laurentian r'cks, the estimated thickness of

which is H0,()00 feet, consisting, witli few exceptions, of metamurphic or crystal-

line rocks.

These rugged, broken hills, Mhich lift tiieir stony crests above the pines

that clothe their sides, contain immense masses of nearly every species of

mineral. The three at present most worked and val<ii*jic are iron, apatite

and graphite, the latter being most frequent in the liniestone. In tnis scries of
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rocks there are three great limestone layers, separated by gneissoid rocks, aggre-
gating not less than 3,500 feet in thickness. The limestone of each of these
layers is often mixed with, or passys into, rocks which consist largely of
pyroxene, or hornblende, and these portions abound frequently with valuable
minerals, the most common being mica and graphite.

As to the probable origin of the graphite in these rocks, Dr. Dawson
remarks that " It may fairly be assumed tiiat in the present world and in those
geological periods with whose organic remains we are more familiar tlian with
those of the Lanrentian, there is no other source of unoxidized carbon in rocks
than that furnished l)y organic matter, and that this has obtained its carbon in all

cases, in the first instance, from the deoxidation of carbonic acid by living plants.

No other source of carbon can, I believe, be imagined in the Laurenti;in period.''

When we come to consider the enormous deposits of carbon held by the
Laurentian rocks, it will easily be seen that immense per:ods, even of a most
prolific vegetation, must have been necessary for their formation. The atmos-
phere of that period must have contained a great amount of carbonic acid, and
the seas have been charged with abundance of carbonate of lime, and have con-
tained, in common with the land surface, enormous expanses of vegetable life.

The amount of carbon, in the form of graphite, in the Laurentian system, is con-
sidered by Dawson to equal that (in the form of coal) of equal areas in the
carboniferous.

In the Township of Buckingham a band of limestone, with some thin inter,

stratified bands of gneiss, about six hundred teet in thickness, occurs, and is filled

to such an extent with veins, or disseminated crvstals and scales of graphite,

that the mineral is estimated to constitute one-fourth of the whole in places, and,

allowing for the poverty of some portions, the total vertical thickness of pure
graphite can not be less than from 20 to 30 feet. It occurs in equal abundance
at several other horizons in beds of limestone, estimated by Logan to have an
aggregate thickness of 3,500 feet ; and the total quantity thus contained can
readily be seen to be enormous.

Unlike beds of coal, which occupy the place where the forests which pro-

duced them formerly flourished, graphite has been disseminated through the

rocks by changes therein. In some places, to be sure, beds are found so regular

and pure that they may be fairly compared to deposits of anthracite ; but these

are the exceptions
; the great bulk of the mineral is scattered in scales, lumps or

thin veins. Many of these veins are mere shrinkage cracks, traversing in

countless numbers the containing rocks, and so irregular in size as often to

resemble strings of nodular masses.
The graphite contained in these is supposed to have flowed into them in the

form of a hydro-carbon ; or it may have been in a state of aqueous solution at an
enormous heat. It is evidently derived from the rocks traversed by the veins, and
has deposited with it sediment from these beds Hence there is no occurrence of

fossils as in coal, and the vegetable origin of graphite can onl)' be inferred from

analogy, and from the fact of a few scanty organic remains, as those of cozoon,

having been found in the containing rocks. * * » *

The graphite of the Buckingham district occurs in three distinct forms,

always in or in close proximity to bands of crystalline limestone. First, in foli-

ated scales or plates in limestone, gneiss, pyroxene or quartzite, and sometimes

even in iron ores, as is the case at Hull ; secondly, in distinct embedded masses,

or pockets in the limestones; thirdly, in veins traversing in every direction the

containing rock.

The first form is most common, and occurs in greatest abundance in the

limestones, often forming such large deposits as to possess great economic value,

as at Buckingham .

The second form is of common occurrence, and has been worked in Buck-

inghauj and Lochaber. where the deposits are considerable. In the latter town-
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ship the hed which has been mined is over ten feet in thickness, and yields

about 20 per cent, of pure material.

The last, or fi.ssure f,a-aphite, is not so common, and, though of much greater

purity and brightness, cannot, in general, be worked to such profit.

The series of rocks in which graphite and its companion minerals occur in

this district has been described by Yennor, in a letter to Dana, as follows :

" The order, then, thus given to the economic minerals just mentioned is, in

ascending order, as follows : first, hematite iron ore ; secondly, magnetite and
apatite (unimportant); thirdly, magnetite and hematite (important); fourthly,

plumbago (very extensive); fifthly, phosphate of lime, with iron ore (an exten-
sively worked belt); and then, sixthly, eozoon Canadensis in abundance, with
serpentine, chrysotile, and veins of baryta and galena. You will thus observe
that iron ore runs through the seiies, though most important in one horizon

^

that plumbago, with a great deal of pyrites, is toward the upper portion, while
the great body of apatite-bearing rocks is at the very summit."

It is said that plumbago was mined to a small extent in the vicinity of

Grenville as long ago as thirty years, and that the farmers around Buckingham
were accustomed to use the purer specimens, whicli they picked up, for polishing

their stoves with. No mining worth speaking of, however, was done until a
New York company opened a mine in the Township of Lochaber, where they
purchased a number of plumbago deposits and erected factories, at an expendi-
ture of about $50,000. After working tor four years they were compelled to cease.

The Montreal Company commenced operations about the same time. They
invested about $150,000, and made some large shipments to England and New
York. They manufactured immense quantities of "Dome" stove polish, but
about eight years ago they closed work, and soon afterwaids their buildings were
all burnt down. Difficulty of transportation was one main cause of the failure of
these companies, and this, although somewhat remedied of late, is still a great

source of expense and trouble.

The principal mines recently in operation were those of the Dominion of

Canada Company, discovered about ten or twelve years ago by Messrs. Pennock
and Devinc. This company (which claimed to have started with a capital of
jtl00,000, subscribed largely by English capitalists) owned about two thousand
acres of land, containing very rich deposits. Among these are about fifteen lodes
or rich vein.s, one of which (in lot No. 21 in the 7th con.) i.* stated by Vennor to

vary in thickness from one to two feet; it runs ina"\Y.S.VV. direction, and
contains very pure graphite.

The deposits of disseminated mineral were, however, found to be more
easily and profitably operated. The quarry worked was about one-eighth of a
mile in length and about seventy feet in depth, and yielded from ten to sixty per
cent, of plumbago. The machinery in use was capable of turning out about
fifteen tons per week.

The graphite, when received at the mill, was broken into lumps weighing
about three pounds and then crushed. It was afterwards separated into different

grades hv passing through large tubs about fifteen feet in diameter, known as
" muddlers," in which the heavier particles are deposited in the centre and the
lighter ones toward the outside edge. After being dried in an oven, it was
ground and separated, as in a grist mill ; the coarse grades being packed in bar-

rels for crucibles, and the finer in (in boxes for pencils, electrotyping, etc.

About five years ago the foundation of the factory was laid by Hon. R. W.
Scott, and the little settlement which lias since grown up around it rejoices in

the appropriate, if somewhat high-fiown, name of Graphite City. It contains,
beside the factory, a post-office, blacksmitji shop, saw mill and boarding-houses.

The Buckingham Mining Company owns about one thousand acres of land,

and had commenced active operations three or four years ago, but did not erect

factories, and is now doing little or nothing.
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In 1877 three hundred tons of disseminated mineral were taken out hy Mr.
Miller in the ninth range of Buckingham, but for want of a market he was com-
pelled to suspend work.

In the same year, a mine, said to be very rich, was also discovered and
slightly opened by Thomas Lynch, aliout three miles from the Dominion of
Canada mine.

The graphite obtained from these mines is, from its purity and other quali-

ties, eminently adapted for all the uses to which plumbago has been applied.

Gi-anular graphite, such as was formerly obtained in Cumberland, and is now
mined in other European countries, is suited chiefly to the manufacture of

pencils, and for stock where strength is not needed, but it is almost useless for

crucibles ; while the foliated graphite of Ceylon is used entirely for the latter

purpose.

The plumbago of this country, consisting, as it does, of both varieties, can
be used for each and all of the numerous forms in which this valuable substance
is employed. The Dominion of Canada Company were manufacturing all kinds
and grades of crucibles, pencils, stove polish, etc. They claimed that their purest

graphite contained ninety-seven per cent, of carbon, and that the pencils, cru-

cibles and other stock made from it were equal to any produced elsewhere.
Owing to great commercial depression, this company was compelled to suspend
operations, and became bankrupt. The diminished production of iron caused a
great decrease in the demand for plumbago crucibles for steel smelting, and
prices in consequence, dropped from $250 per ton to $75 or less. At present,

appearances point to a decided revival of the iron industries, and, when we learn

that 8,000 tons of plumbago were used yearly by one English firm alone for

manufacturing crucibles, we ma.y hope yet to see a good demand and profitable

prices for our graphite. * « » » *

SECOND SOIREE

On Monday, l!)tb December, 1879, Rev. A. E. Kemp, M.A. ;

LL.D., delivered a very interesting address (oral) " On the Forms and
Stnictui'es of some Spongillaa found in the Ottawa." Three species of

these fresh-water sponges were stated to be found in the river viz : *S'.

Ottav-ansis, S. Dawsonii and S. Asperinia. Two at least of these

species can be gathered in McKay's Bay, below the city. The structure

and distinguishing characteristics of the different forms were cleai-ly ex-

plnined, as also the methods of their growth and repi'oduction.

" The connection of Botany with IMythology " was the title of a

paper read before the Club on the same evening by Mr. R. G. Halibur-

ton, Q.C. It dealt with the origin and influences of the belief, common
to ancient nations and to the uncivilized tribes of the present day, in a
" Tree of Life." Versions of such traditions still existing among the

North American Indians, Australians, Polynesians and other races

were given in illustration. The paper clearly showed evidence of much
research into the Mythology of the past and present.
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THIRD SOIREE.

Friday, 16th January, '-Cystidkan Life" J. A. Grant, M.D., F.R.C.S., Ed:n.
F,G.S., London, etc.

3Ir. President, Ladies and Gentlemen :

111 compliance with the request of the President and Council of the
Ottawa Field-Naturalists' Club, 1 have very great pleasure indeed in being
liere to-night, as an old citizen of the capital of the Dominion of Canada,
to throw my mite into tlie scale and assist in the development of the
work of natural history. To the young, I know of no subject of greater

importance than that of the cultivation of the observation which is neces-
sary in the study of Nature and Nature's laws. I should like very much,
in our educational institutions, to have impressed upon the minds of tlie

rising generation the necessitv for ocular demonstration and careful observation
as regards the various objects that are constantly being presented to our youth
on every side throughout the paths of lite. There is no part of the whole
Dominion of Canada, with reference to the subject of natural histor)^, that takes
a more important place as an evidence of cieative power than the city of Ottawa.
In our rocks, on every point, we find entombed the records of animal and vege-
table life ; there is not a stone wall, a stone hedge or a macadamized road
throughout the length and breadth ot the city that is not made tip of organic
remains. And let me tell you, ladies and gentlemen, that we have reason, from
more than one })oint of view, to feel proud of this section of the country, from
the amount of scientific information that has been contributed, not only to the
people of Ottawa, but to the whole civilized world, as regards the work of

paliPontological investigation. Some of the old workers, who have now gone to

their long homes, have done much towards building up the subject of paleon-
tology, and certainly I can speak of no name with a greater degree of pride and
gratitication than that of the late Mr. Billings, who was one of the very first

workers in the subject of natural history investigation in Canada. His writings
are well known everywhere. His name is a household word

;
you cannot pick

Tip any volume without linding the name of the late Mr. Billings largely quoted.
It ought to be to us, as Ottawa pe()i)le, a source of pride and gratifit-ition to think
that this very institution has been in itself a germ and nucleus for the develop-
ment of that department of natural science which the youth of this section of
the country have reason to look forward to with no ordinary degree of gratifi-

cation. The time was—25 years ago, wlien I first became interested in the suViject

of geology—that really it was somewhat dangerous for an individual to take hold
of a stone, no matter who he might be, for fear of being called a lunatic—in fact,

not to be trusted in society, because be undertook the pleasure of observing what
was in Nature's book. This vulumeheiein the va'.lev cf the Ottawa is an important
one

;
you cannot examine even the cover without finding, as it were, photo-

graphed views of flora and fauna, such as are not only to be observed by the
naked eye, but to be closely tested by the microscope. I will, to-night, bring
before you only one of the species of cystidetu, and offer to you a few observations
upon it, but, before doing so, permit me to say that I am pleased to know tliat

the Government of Canada have decided to remove the Geological Department
of Canada from Montreal to Ottawa. And why ? Because then the public men
of the Dominion will have an opportunity of closely observing what is being
done towards the development ot the economic resources of our country. In
every section of the Dominion there are mineral resources, and the Senators and
the Members in their leisure liours will have an opportunity of comparing the
products within their own immediate neighborhood with the products accumu-
lated in geographical survey, and thus contribute to the development of the
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natural resources of tins Dominion. Again, I have seen it mentioned, a few

days ago, that we were to have a national nniseum, sometliing after the style of

the British Museum, or the Smithsonian Institution in Washington. Concern-
ing this I do not know, but I am aware of the fact that the Government contem-
plates making a collection of the curiosities, if we might so term them, peculiar

to the Indian tribes in North America. There is a very la.ge collection now in

British Columbia, and at Fort Pelly, under the control of the Department of the

Interior, and I think it is the intention of the present Premier to have these

articles brought here to form a nucleus for such a collection, and the day is not

far distant when the Government of Canada may undertake the construction

and formation of an institution such as the United States has in the Smithsonian

Institution, and Great Britain in the British Museum. Before entering upon the

•description of this animal, I wisli to draw your attention to the section in

which we are now living. »**»**•
Of the strata which foim the rock structure in the neighborhood of Ottawa

City, the Trenton beds possess the greatest degree f>f interest, as far as the re-

mains of animal and vegetable life are concerned. For convenience of descrip-

tion, the Silurian rocks of Canada are divided into three—upper, middle and

lower Silurian. The latter are designated as Trenton by Ur. Hall, of the New
York Geological Survey, and the term has been adopted by the Geological

Survey of Canada. From this rockbed the late Mr. Billings made his world-

•^vide reputation. Prior to his labors little was known of Canadian Cystide<e,

and the decades of the Canadian Geological Survey form a record alike credit-

able to Canada and the name of one so closely identified wit:i field-naturalists'

work in this particular section of country. Cystidea" are known as a family of

Silurian echinoderms, so called from their spherical or bladder-like form. In the

primeval seas, they constituted the representatives of the sea-urchins of the

secondary, tertiary and current epochs, and appear to have been furnished with a

short foot-stock, and not to have been free moving, like the Cidaris or Echinus.

According to the late Mr. Forbes, they are supposed to have affinities with the

Crinoids on the one hand, and the sea-urcliins on the other, and covered, like

the Li<y Enchrinites, with a coat of mail, richly ornamented, in many instances,

with radiating ridges, or striae. In 1843, Mr. Ohanning drew the attention of

British geologists'to thes(! rare forms of life, many fragments of which were col-

lected by the British Geologic 1 Survey of that date, and particularly in the ex-

plorations in South Wales. At this date comparatively little was known either

as to the organizaticn or zoological affinities of Cystide;T5. In 1845, Von Buch,

of Berlin, investigated carefully the peculiarities of cystidea?, the result of which

has been much valuable information on these forms of life so rich in the neigh-

borhood of Ottawa.
Anatoimj q/Cystidem—T\\e.ii- stiucture is that of a more or less spherical

body, with a column and arms. The body is covered with polygonal

plates, closely fitting together, so as to invest the animal with a coat of mail,

except at four points— superiorly at the mouth, inferiorly at the attachment of

the stem to the body, centrally at the opening of the reproductive organs,

which are generally covered by valves, and at an opening near the mouth,

considered the termination of the alimentary canal. The body of the British

species is usually small compared with the Canadian species, which vary

in length and breadtli from an incli and a half to two inches, and vary

considerably as to shap-', viz: globular, oval, pyriform, conical or subcy-

lindrical. The plates are divided into three classes:— 1st. Those which

are definite in arrangement, and remain constant throughout the life of the

animal, the shell enlarging, as muscular fibre enlarges, by the growth of

the original plates, with the addition of new ones; 2nd. Those not defi-

nite in arrangement, or constant throughout the life of the animal, growth

being effected bv the enlargement of the old plates, as well as liy the introduc-
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tion of new ones
;
3id. Those in which there is a combination of tlie definite and

indelinite, the f'oiiner on tliu dorsal side of the animal, the latter on the ventral.

The plates which compose the outside or cxoskeleton of cystiile;e, are so arranged
as not to close the orifices essential to the animal economy

;
at all other points

they join completely, forming an exact covering for the protection of the body,
and the maintenance of those parts performing the various functions of these
peculiar animals. The surfaces of the plates are usually ornamented with
groove.-^, striaj and rugosities, and occasionally exhibit pores, scattered singly or
in pairs, which are supposed to serve as media for communication between the
interior and exterior of the animal. The precise nature and function of these
pores has not yet been perfectly ascertained. According to Forbes, there are
only three pectinated rhombs found on the body of each cystidean, and their
homologues have not been discovered ii\ any section of the entire class of
echinoderms. It is considered that the pectinated rhombs have situated on them
ciliary organs, such as those found on the epaulettes of the larvaj of echini. The
})un s are usually disposed in rhomboidal figures, one-half in each contiguous
plate, and every two pores of these rhombs are invariably united by small
canals or grooves. These rhombs are considered so important that Professor
Muller, of Berlin, has adopted them as a basis for classification. The mouth
of this animal is an opening of moderate size placed on one side of the body,
about its centre, but usually inclines towards either extremity. In some species
it opened and shut by a sort of valvular apparatus, whereas, in others this
peculiar arrangement is wanting. In cystideans provided with arms, the mouth
is usually circular, and on its sides these appendages arise. In those species
wanting arms, it is supposed that the mouth possessed a peculiar compensating
power, by winch it could protrude and retract its lips, and thus seize the material
requisite for its digestive functions from the surrounding media.

The ambulacral orifice.—This constitutes one of the most important open-
ings in the structure of this species. It is placed near the centre of the
upper part of the body, and usually between the bases of the arras, when
present. These peculiar openings were a subject of considerable discus-
sion amongst naturalists, and now there is little doubt that those vessels
which constitute the ambulacral si/slem communicate from the exterior to
the interior, and vice versa, through these openings, as in the madreporic
canals and tubercles of asterids and echinids, such as defined by Huxley.
Although no specimen containing the soft parts has ever been discovered, by
which we might be enabled to demonstnite the communication more pointedly,
still, the natural inference is, that an animal such as a cystidean, stationary in its

character, and possessing as its chief jiart a large body, to be sustained and
nourished, would have ample circulating media throughout, to receive from the
thoracic centre that degree of nourishment requisite to sustain the various
functions of this strange organism in perfect activity. The third small opening
(anus), is very minute, and frequently not observed in certain genera in which
the wear and tear of the system is supposed to escape through the mouth, as in

some of the star-fishes.

The Arms and Pinnulic.—For some time the arms oi cystidca- formed the
subject of a sharp controversy between Von Buch and Volbroth ; the former
denying the existence of these parts, while the latter adhered to the contrary
idta. At jnesent no one doubts the presence of arms in some shape or other.
The Cystidean arms are considered to be like those of crinoids in many respects,

although not remarkable for extensive development. For simplicity of descrip-
tion they are divided into three classes : 1st, Cystidea;, in which the body of the arm
was not developed, but only the grooves and pinnuh-e. 2nd. Cystidean in which
the arms were developed, but bent backwards and attached t) the body. 3rd.

Gystidefe with free arms. This arrangement of arms must not be considered a.s^

an attempt at classification, for, on a closer examination of the genera, we find
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as of minor consequence.

Stem. Tlie stems of c_ystideans are constructed much as the stems of
crinoids, being, in fact, cylinders composed or made up of successive ring-
shaped joints, which, as far as observed, become broader and thinner as
they near the body of the animal, and frequently alternate in size, presenting
a necklace-like appearance. British cystideans differ from Canadian ones in
the respect that they present no traces of a stem except the point of attach-
ment on the base of the bodies. Tiie lower part of the stem is usually attached
to the rock with which it is in contact, thus rendering the animal more or less

a fixture, a peculiar fact in connection with its manner of life.

Having briefly adverted to the leading anatomical peculiarities of cystideaa

I may here state that the particular specimen under consideration—" Comarocy-
stites Punctatus "—(Billings) has free arms and the pinnuhB of a true crinoid,

and,consequently, comes under the third class, as previously defined. The
term Comarocystites is from comeron, a straw-berrj"^, according to Billings,

who first discovered, in this district, that portion of the animal remains which
enabled him to determine the genus. According to the description (in Decade
III, of the Canadian Geological Survey, 1858); "the body of this spe(;ies is of
an oval or pyriform shape, and in large specimens about an inch and a half in

length. It is protected by plates, which have a deep concavity, occupying
nearly the whole of the area of each, the effect of which is to cover tiie .surftxce

of the fossil with large rounded pits, an aspect that serves to distinguish it at the
first glance from any other known in the liower Hilurian rocks of Canada. In
certain states of preservation the sutures are marked by minute, thickly set,

square or oblong rough punctations, which do not, however, appear to penetrate
through to the interior. In some specimens there is only one, and in others
two or three rows of these punctures upon each suture. The greater portion
of the area of the plate is marked with deep fissure-like stri;«, at right angles to

the suture, and with their erect lamella? or partitions between them. These are

sometimes crossed by other lamellae, parallel with the edges of the plates, the
effect of which is to produce a peculiarly rough surface. Sometimes none of
these are visible, and the surfaces of the plates are then uniformly smooth and
solid. The mouth is hirge near the apex, and closed by a pyramid of five

triangular valves. The arms are four in number, and consist of an anterior

pair situated directly over the mouth, and a posterior {)air placed opposite on
the posterior side of the summit ; a deep narrow grooves crosses the apex, in a
direction from the anterior to the posterior side ; from one end it sends up
two branches into the anterior pair of arms, and from the other end, two into

the posterior pair. The arms consist of a single series of joints, each about
one line and a half in length ; the pinnuhe are nearly cylindrical, and divided by
joints, at lengths of one-half aline. There is but one pinnula to each joint, and
only on one side. The cohmm is rounded and smooth, formed of very thin

joints, and does not, in a specimen witJi three inches preserved, exhibit am/
sijns of taperinr/y Until 1804, when the first entire specimen came under
my notice, iK-thing definite Avas known of the column. Its entire

length is about 4^ inches, and at its lower part or terminal extremity,

it presents a decidedly tapering appearance, and is more or less concave at its

point of attachment and fully half an inch in breadth. Its length is about equal

to that of the body and one of the arms combined.
From an examination of the column, the idea of cystidea? being fixtures is

considerably strengthened. For a time natni-alists inclined to the belief that the

arms and pinnula? of cj'stideas alone acfed as prehensile organs, but the most
generally accepted opinion at present is that of Dr. W. B Carpenter, who con-

siders that the large cilias within the alimentary canal are capable of producing
a powerful indraught ot w.iter, sufficient to supply tlie requirements of the
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animal with nourishment quite independent of either arms or pinnulce;

Cystide.T, being attached tirmly to the sea bottom by their columns, are supposed

to remain motionless during the digestive process ; accomplished while streams

of water are received and ejected through the mouth as in the common starfish.

Ciliary motion is iikened to that ot a cornfield when agitated by frequent gusts

of wind. It is cjuite independent of the will of the animal and also of the life of

the rest of the body. Sucli is the accepted opinion in man's organization.

The digestive process is one of the most important in every organism, and
the material required is supplied in accordance with the necessities of the-

svstem. Under such circumstances, it does appear peculiar that the special

duty of supplying the system of even a cystidean should be assigned to parts over

which, by analogy, there is little or no control whatever. " Cystideaj being a

race of small marine animals, which flourished vigorously during the Silurian

period, and disappeared before the commencement of the Carboniferous era," I

shall only briefly refer to some or the chief characteristics of their

time. With few exceptions indeed, the fossil remains of

cystideaj sonsist of mere fragments, notwithstanding the fact that,

while the upper half of the Lower Silurian rocks of Canada, in which these

organic remains flourished, wc;re in process of formation, cystidean swarmed in

the bottom of the ocean, and, according to Barrande, formed entire beds, from

one to two yards in thickness, in Bohemia. In 1852 on)}' one specimen was
known in the Lower Silurian rocks of Canada. At present there are at least 21

distinct species in the collection of the Canadian Geological Survey. From all

the facts known, the belief is that cystidea? made their appearance amongst the

first creations on the earth's surface, obtained the greatest degree of growth in.

the Lower Silurian formation, and died out at or about the dawn of the Devonian
period. To the student of nature and nature's laws, the period of cystidean

life is one of more than ordinary interest. To interpret fvilly nature's works
we require to observe closelj'^ nature's operations at the ])resent time. We can
better form an idea of the past by comparing it with the present. Time obscures

the upheaving action of central power when gradually brought about. In the

case of the sudden earthquake, or unexpected volcano, matters are quite dift'erent,

and the rapid change of physical points of interest gives quite a lively impression

of passing events. The geological aspect of the immediate Ottawa section is

quite an interesting chapter in the historj' of the pre-adamite world. The
flora and fauna of the present do not in any sense surpass in interest those of

the past, of which we have evidence in the upturned strata daily brought to

view. In the Silurian period, and, in fact, long anterior, order, regularity and
perfection as to form, in lower types, both in the animal and vegetable world,

are well established facts. Life was then, as at present, governed by recognised

laws, and the chemical and physiological principles involved were in many
respects analogous to those we now enjoy. The vast chain of being is spoken of

as a scale of " animal life,'' in which species succeed species in a regular series,

both as to development and organization, from life's lowest forms to the very

highest, where the genus homo is recognised as the chief order of creative

power. The difficulties in the way of such a form of succession are not ear-ilv

overcome. It may answer to treat of creatures in a linear form ; however, the

complex structure of even a cystidean on such an hypothesis would doubtless

give considerable trouble in tracing its history. The great leading ideas which
constitute the types of animal life (which I shall now briefly touch upon for the

interest of some of the juniors in natural historj"^) are four in number. The
Radiata or star-like type of lite, embodied in form, radiating from a centre, like

the " starfish." The Articulata, composed of articulations, movable on each
other, as the Trilobite or true crustacean. The Mollusca, of which we have
a good example in the order Brachiopoda and the genus lingula. In

this class there is a distinct quality of corresponding parts on the side
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of a central axis. This same class is represented by the ordinary clam,
as well as the cuttle fi-sh, of the present. Lastly, the Vertebrata, having-
a back bone, and, the skeleton being internal, constitutes the frame work,
upon which the muscles act. Fishes, batrachians, reptiles, birds and mam-
mals belong to this last and most important division of the Animal King-
dom, inasmuch as it includes man, the highest representative of vei-
tebrate power. Thus we have the four leading types as indices in tracing
the various sub-divisions wliich fre<iuently pt-rplex the student of natural history.

In conclusion, I may here state that the nearest type to cystidcje, is the Silurian
crinoid, wliich usually differs from the former, in being elaborately ornamented
and supported by a much longer stem, fixed in its character, like the cystidean,

and having functions in many respects alike. Thus these interesting forms of
life played their part in this world's history, and lead us to coincide with
the sentiment of the poet who has so beautifully expressed • »

" 'Tis hard to tell of work begun.
Of work completed, work undone,
And all the wonders that are wrought
By tiny agents of God's thought."

Museum Education : iMr. H. Beaumont Small.—The subject wa&
3hosen in connection with the removal here of the Geological Museum,
and a graceful compliment was paid to Dr. Grant, for his unremitting
exertions to accomplish this object. The origin and usefulness of

museums was treated of, and the formation of local museums strongly-

urged, with a wish strongly expressed for the estaldishment of a national

museum, which, as an adjunct to Government, may be eventually

anticipated. The neglect hitherto sliewn in all young countries with
regard to such institutions may be traced to the intense worship of

wealth compared with that paid to intellect, whilst the struggle of

parties and factions contribute to this neglect. In order to be a
naturalist, a man need not necessarily be highly educated. We may
gather ideas from books, but we get them from nature direct ; books
and nature are a reflex of each other ; the museum is their co-worker,

and the information to be gained there from collected material is the

index to what we have to acquire by patienc and personal observation

of nature. Public opinion h-as greatly changed with regard to science,

and science and infidelity are no longer counted synonymous. Science

is, in the preseut century, the magician's wan-J, and he who follows it is

the magician of to-dav.

FOUKTH SOIRP]E.

Friday, 6th Fkbkuaky, 1880.—" The Contractility or the Spores
OF Palmeli.a FIyalina :

" Rev. A. F. Kemp, JI.A.. L.L.D.

A paper describing oliservations made by the -writer during the

autumn on this jdant, which is a species of Algae found in the cpiiefc
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•waters of lakes and rivers throughout Canada. It was intended to

publish this valuable contribution to the labors of the Club, but Dr.

Kemp prefers to withhold it until, with an instrument of greater

power, he has made more extended observations of the phenomena
witnessed bv him.

•' Asbestos :" W. P. Anderson, C.£.

The pa[)er was ])refaced by an expression of regret that, in a district

so rich in minerals and fossils as Ottawa, more serious attention was
not bestowed upon the geological bi-anch of Natural History, and a hope

that the defect would be remedied to some extent during the coming
season.

a- ******
Asbestos is a teim used to denote a peculiar form assumed by several

minerals, rather tiian to designate any particular spei'ies. Tremolite, actinolite,

and other forms of hornblencie containing little alumina, augite and serpentine,

pass into tibrous varieties, all of which are popularly known as asbestos, though,

technically, that name is restricted to the hornblende variety, while fibrous

serpentine shoul 1 be called chrysotile.

All these varieties are similar in appearance, the fibres, which run trans-

versely of the veins and parallel to each other, looking, when compact, like

mica. The color varies from pure white to gray, or greenish, and the texture of

the separated fibres from that of coarse cotton to the finest silk. The longest

fibre of which mention has been found came from Italy, and measured 44

inches. In Canada it is never found of any great length, the average being
probably not over 1.] inches. The fibre has a soft, greasy feel. Sjjecific gravity

varies from 2 9 to 3 4. Before the blowpipe a single fibre fuses into a white glass

globule, specimens containing most iron being most readily fusible. In
masses it is infusible at ordinary temperatures. This property', together with
its insolubility in acids, its being a bad conductor of heat, and the remarkable
strength of its fibie, are (jualities that make it vahuible in several branches of

manufacture

.

To understand its chemical character it will be necessary to give son e

account of the rocks in wliich it exists.

In the lower members ot the oldest groups of rocks, three minerals, liorn-

blende, augite, and serpentine, are more or less widely distributed.

Hornblende consists of siliea and magnesia, with a greater or less quantity

of lime, protoxide of iron, and other oxides, and is usvially found ni a scaly

form.

Augite differs from hornblende mainly in the shape of its crystals, and in

containing, usually, a greater portion of lime find less magnesia.
Serpentine contains little or no lime, but has about 12 per cent, of water in

its composition, in addition to the ingredients of hornblende.
All these substances are classed under the same head mineralosically—being

non-aluminous silicates—and are, indeed, so closelj'^ connected that it is some-
times difficult for even the mineralogist to tell to which species a specimen
should be referred.

Another fact that shews the close relation hornblende, augite and serpen-
tine bear to one another is that, amongst themselves, tln'y are frequently subject

to pseudomorphism, a process by which the chemical character of a niin'-ral is

-changed v.hile it retains its original form of crystalization. There is no doubt
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that this process is soiiietiiue uiHlcrgoiic in veins of asbestos, so tliat wliat niny
liave heeii original l.v true asbestos is now chrysotile. Prof. Dana states that all

crystalized serpentines are pseudomorphs. In the report of Dr. Harrington on
some of the mineials of Ottawa County, in the Geological Report for 1877-78.
iu.stances are given of asbestos being an alteration prodni-t or psendomorph of

pyroxene.
The following table shows the results of analyses of the several varieties

of Asbestos, with the localities from which the specimens came :
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where the mineral closely resembles the finest European varieties, although it

eannot approach them in length of fibre.

That occurring in Canada will be referred to hereafter.

There are some other very curious allied fibrous substances that deserve

passing notice. Mountain Leather, a kind in thin flexible sheets made of inter-

laced fil)res, and Mountain Cork, the same in thicker pieces ; both so light as to

float in water, and both often hydrous, or containing water in their composition.

Another substance, known as Mountain Wood, is compact fibrous, varying in-

color from gray to brown, looking a little like dry or petrified wood. Tliese are

found generally in the same districts as the common varieties of asbestos. An
interesting specimen of mountain leather has been found on the (Jrant lot, in

Buckingham.

* i:- a- # * A' i-

All account of tlie liistoiy of asbestos, and its various uses in arts

and manufactures was liere given.

As explained earlier, asbestos is an altered form of either hornblende, aiigite

or serpentine, and wherever we find formations containing these sulistam es, we
may reasonably look for asbestos. These minerals are found abundantly
throughout the older formations, the Laurentian and Lower Silurian. The
country bounded on the south by the St. Lawrence and Ottawa Rivers is almost
entirely Laurentian, while the remainder of tlu; Province of Quebec embraces
principally Lower Silurian rocks

As yet, comparatively little asbestos has been found, and the few discoveries

that have been made are without exception of the serpentine variety, more
properly known as chrysotile. It has been asserted that chrysotile fibre is

useless for making fire-proof fabrics. It contains about 12 per cent, of water,

and chemists explain that when exposed to flame the heat drives oft" this water,

and so destroys the composition of the mineral. But notwithstanding tliis

theory, tlie fact remains that Canadian chrysotile commands a price in the

United States market, varying from $40 per ton for inferior grades, up to |!12o

for long and silky fibre, with a demand exceeding the supply.

The source of the Canadian asbestos of commerce is a narrow band of

serpentine in the Quebec group, a series of rocks at the bottom of the I^ower

Silurian formation, and which runs from the "S'ermont boundary to the River
Chaudiere, through the Eastern Townships of Potton, Bolton, Orford, Brompton,
Melbourne, Shipton, Cleveland, Ham, Garthby, Colerainc, Tlietford and
Broughton.

There is a mine being worked in Shipton, near the village of Danville, on
the Grand Trunk Railway, from which a considerable (]uantity has been got out

and sold at $60 per ton. The output of this mine for the next ten years has been
contracted for.

The most successful mine in Canada was discovered in tin? autumn of 1877,

in the Township of Coleraine, l)y a Frenchman, and is now owned by tlie Boston
Packing Company, who, during 1878 and 187i>, sent about 200 tons to their

factory in Boston. In the spring of 1878, Dr. James Reed, of Inverness, and L.

H. Gofl", of Vermont, purchased a large tract of land ad joining this mine, and
oi)ened up several more. The district in this neighborhood in wb.ich asl)estos is

found is about three miles in length, northerly and southerly, by one in width.

The rock formation is serpentine, with chromic iron ore. Tliese gentlemen
have sent samples to manufacturers in Europe, wlio, it is said, pronounce it the
finest and strongest fibre known, and have sent out orders tor large deliveries

this jear. English and American cajiitalists are negociating for the purchase of

some of these mines.
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A good quality of asbestos has been found in Shefford, on the line of the
Quebec Central Railway, which deposits Mr. Selwyn, the Directer of the Cana-
dian Geological Survey, pronounces the most promising he has seen.

On the Ohaudi^re River good specimensof asbestos were got out as long ago
as 15 or IG years, and a small quantity has been exported from the Des Plantes
River, a tributary of the Chaudiere ; but it has been impossible to obtain any
detinite information regarding this locality.

The whole (juantity exported from all the district in the Quebec group of

rocks cannot much exceed 300 tons, which realized an average price of $aO at

the mines. There appears to be no question as to the profitable nature of

asbestos mining operations in that belt of country.

In the Laurentian rocks the tirst worked was in a vein of serpentine, in

Papineau Seigneury, near the village of St. Andre Avelin, from which, ten years

ago, an American took out about tive tons of 1-to 2-inch fibre, which was alleged

to have been used in the manufacture of lamp wicks in Rhode Island. As no
work has since been attempted at this opening, the inference is that it is

exhausted. This locality is also celebrated as having yielded some of the finest

specimens of Eozoon Canadense.
In Templeton I have heard of two workings—one upon the S. o of Lot 1 1,

the other upon Lot 10, in the 8th Range, about 300 yards apart, and in the same
band of serpentine. The seams of chrysotile—they are not sufHiciently regulat

be called veins—in some places run nearly parallel to one another, following the

direction of the serpentine, in others they are curved, and even more or less

reticulated. The width of the seams, and consequently the length of the fibre,

here varied from a fraction of an inch up to three inches. The form in which
the asbestos occurs has been very well described by the owner of one of the

workings. He says " '1 he asbestos occurs in a narrow vein of serpentine rock,

which lies in a hill of coarse white crystalline limestone. We found the serpen-

tine dipping towards the east. In places there would occur a great many narrow
seams of asbestos, separated from each other by narrow A^eins of serpentine

.

Again, in places, several of these seams would run together, and we would get

the asbestos with a fibre from one to two inches long, to be again separated into

narrow seams."

A single ton was shipped from one of these mines last autumn, and realized

$100, delivered free on board in Ottawa.

Among miners opinions differ as to the future value of the Ottawa Valley

deposits. Some think the quantity in any one place so small, and the cost of

separating the asbestos from the gangue of serpentine that encloses it so great in

proportion, that, except for some unusually good croppings, the working would
never be found profitable. Others are of opinion that large finds will be made,

and that the mining of asbestos is destined to become an industry second in

impcrtance only to the mining of iron and apatite. With these I am disposed

to agree, though my judgment is based merely on the geological character

of the rocks and the analogies that exist between them and those of other

districts where workable deposits are found.

FIFTH SOIREE.

Friday, 20tli February, 1880 : Dr. J. A. Grant, F.R.C.S.,^

Edin., g;ive a practical demoiif^tration of '• The Brain" and many of
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the iiiemliers had, for the first time, an opportunity of seeing a liuman

l)i-aiu .skilfully dissected, and its manifold ])arts lieautifully and simply

explained. The nerves, blood-Vr-ssels, ventricles, etc., ^vere all shown,

while, at the same time, their various functions and their connection

with the bodily organs we-e made clear. The importance of carefully

developing the brain, and maintaining it in health was strongly and
I'loqueatly urged.

SIXTH SCIRE E

Friday, 5th March, 1880 : Mr. W. D. LeSueur, 13. A., read

a very interesting paper on "Design in Nature," in which, after dwel-

ling on the spirit in which scientific investigations should be pursued,

he proceeded to show the embarrassments in which scientifio investiga-

tors had involved them.selves by a determination to find in nature a

confirmation of preconceived theories. He quoted largely, in illustra-

tion of this point, from the Bridgewater Essay of the Eev. Wm. Kirby,

on " The History, Habits and Instincts of Animals," and concluded by
explaining the view of nature taken by modern evolutionists.

'• Ox THE Land and Fresh-water Shells of the Ottawa,' Mr. Gilbert C. Herox.

'rheio is very little variety in the land and fresh water-shells of this

distii t ; and in this respect, it is very like the greater part of the Dominion of

Canatla. The reason for this want of number in species, as well as color, is the
excessive heat and cold of our climate. While many of the shells are pleasing

and the forms elegant, for the greater part they are but common, small in size,

and want the fine coloring of those from the tropics. And those who have seen
collections from imiformly warm countries, will, I fear, tlispise the few specimens
which occurred to me about Ottawa during the season of last year.

A shell found in all rivers and ponds about Ottawa, and yet not common, is

Paludina (Jecisa, Say. It will be lound on clay and sandy clay shores, burrowing
in the mud near the water's edge ; a little dome of clay will generally indicate

where to dig for this gasteropod. I found associated with it, a little below
Gatineau village on the Ottawa, a very interesting little J)i/miwria-J'isidium

adamsii {?) It has never been found in Canada before, or at least it is not on the

lists, and is very rare. Valvata tricarinata, Say, is very common, yet it is the

most extraordinary of our shells, and cannot be mistaken with its three keels

and delicate green color. The three-keel variety only is found here, so far as I

know, Viut the species may be seen semi-fossil in the marl beds with one, two,

and three keels, but as often plain. Valvata humcralis. Say, is found in vast numbers
in the little pond, in Dow's swamp, near Billings' Bridge, but has not l)een met
with elsewlicie so far. This shell may be the same as Valvata sincera, Sav, but

I have not seen a specimen of the latter, which is said to exist in the north-west
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most beautiful that I know. Anyone who has examined them in a dish of water
Mith a magnififci-, and has seen their bvanehed. gills or lungs, of a delicate white
eolor, thrust out over the head, and the whole body of elegant form airayed in

most delicate shades of green and gra}', will agree with me in saying that they
are to be placed among the most beautiful of living creatures.

The only Melania found here is M.-liviscens, which is very |)lentiful and has great

variety in coloi' and form. In the Rideau River it is generally olive and more perfect

towards the apex than those in the Ottawa, which are sometimes ot a rich brown,
occasionally banded with darker revolving zones. There is also a difference iu

the shape of the aperture.

Verv fine Limniex stagnalis are to be found in the Rideau Canal, but it is

common elsewhere

.

Limniea gracilis, Say, a shell new to the Canadian list, was foun<l by me in

the rapids above Billings' Bridge. I obtained two s-pecimens, one very fine liut

dead, and the other but a fragment. lam sure there will be other specimens
found, in the future, in this favored spot.

It is to be noticed that the fresh-water shells are not so constant in their

characteristics as the land shells. This great variety in form, etc., has led to

many mistakes in naming, and it is now f^aid that Limniea elodcs, iimbrosa, refitxu,

caperata, decolata and catascojnum are all one and the same shell.

Physa elongata, Say, is fouuil everywhere during siminicr in dried-u])

ponds with Sphr.riina occidentale, under leaves and rubbish, but sti I alive. Many
of the shells are very large, even larger than Mr. Say's .specimens got in the

State of Illinois. A few of my specimens were as much as eight-tenths of an
inch in length. This shell is the same, I think, as Phy^a hjipenorum of Europe.

I am again fortunate in being able to add two more shells : Physa lordi, Baird.

and P.-hrevispira to our lists. The last was found by the late Mr. Billings anil

named by Dr. Isaac Lea, but it was not generally known and was never put into

any list, being considered but a variety oiP .-ancillaria. It is the P.-brevi.ipira of

Lea, found by Mr. I>illings, or a new shell. I am inclined to regard it as new,

and, therefore, claim a place for it in our list. It is common in the Rideau
River, about the rapids, and will, I think, be found in the Ottawa.

Pliy.sa lordi 1 found in Meech's Lake, among the mountains, fourteen miles

north of Otta-.va, in the month of October, on the occasion of our last excur.sion.

This shell, I am told, has been found only in the mountains of Oregon and
British Columbia. It appears to be confined to the mountainous districts ; while

Physa helerostro/ihia and ancillaria are only found on the plains and in the valleys.

Meech's Lake is about 400 (?) feet above the sea, and is surrounded liy the

Laurentian rocks. It contains but few gasteropods. I only got live or six

Linuifpa stagnalis, and but one Planorhis bicarinatus, but there are vast quantities

of small U7iio complanatits.

The different species of Planorbls are generally plentiful in all ponds and
rivers ; Init St. Louis Dam, Rideau Canal and River, are favorite haunts.

Planorbnlina armigera, Say, appears to be rare ; I only found a single specimen

during the season, and that dead.
The Helices, or land snails, are found in secluded, damp and fertile places.

They are found in greatest number in hard-wood forests, especially when the old

trees are cut down and there is a second growth of timber, and are a sure indica-

tion of fertility of soil
; but not unfiequently by old fences, and along the banks

of rivers under pieces of board. The last is the peculiar haunt of Helix nilida of

Muller, now for the first time added to the Canadian list. I found my first spe-

cimens near the Hogs Back Rapids, on the Rideau River, but afterwards I found

many more near the Show Grounds, on the Rideau Canal, in company with Helif

labyrinthica, and Vertigo ovata, Say. Helix Sayii, Binney, does not appear to be so

rare as in other parts of Canada.' Helix (Bulimus) lubrica, Muller, is very com-
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mon. On the St. Lawrence and Ottawa llailway, six milt-s from Ottawa, 1 liave

collected hundreds from a single square foot of sod. Vast iiumhers are destroyed

every sprine:, when the old dry grass is burnt hy the track-men. In this section

of country the frost leaves the ground about May 1st, and it is about ten days

after this that the snails first venture into the open air for a short time at mid-
day. If Helix luhrka is *aamiaed before the inhabitant ventures to stir, the

aperture of the shell will be found closed by a thick yellowish substance. This

is not an operculum, nor yet is it a part of the shell, but appears to have been
built by the animal for winter use alone, sinc(j it is lost as soon as the weather

gets warm. This must have been observed before, but I find no mention made
of it in any work on shells.

Another very interesting shell is that of Vetrlna Umpida, Gould. It occurred

to me in but two places : by the Rideau River, near Billings' Bridge, and in the

Hull Mountains. It appears to require a still richer soil and more moisture

than any of the other llelicidcc. It cannot lie inistaken by any who have seen

it, with its mantle thrown over the shell and up to the apex.

Many persons who have walked along paths and side roads in the country,

after a warm shower of rain, are surprised to see a curious snail crawling in

countless numbers. If the sun dries the ground quickly, many of them will be

found to have cemented their houses to stones or liard gravel, waiting for more
moisture. This shell is Siiccinca obUqua, Say. We have two other Succineas, but

they are rare.

Pupas are found about Ottawa everywhere, and it their extremely small size

is considered, the color being very oft#n the same as the ground, it would not

appear surprising to hear it said they are very rare. With one excej>tion they

are not rare, but only hard to find. C(iri/chiiim exigmim is found in great num-
Ixirs everywhere, and, although the smallest of our shells, it is not so difiisult to

discover, being always white. Our shell is the same as C.-minimiim, of Europe.

Conch'/era :—of the family Unionida; seven Unios, three Margaritanas, and
three or four Anodons, occurred to me during last year. Generally the Vnionida-

are not easy to get, and the best specimens are to be had only by dredging in

deep water. All the speeimens of MargarUana appear to be rare. The best

places for collecting them are in the Ottawa at Duck Island, and in the Rideau
at the Rapids, under the stones. At Britannia I got two varieties of Anodon,
whicli may prove to be new shells.

Tliere is another family of the C'onchi/era, which are very interestinj;. I refer

to Cgcladidn'. The shells of this family are very often taken to be young clams ;

in Scotland they are called " Buckles." They are very hard to classif}', and it is

only after much study that they can be identified. Sji/inrhtin r/iomboideiim, Say,

is found in ponds by St. Louis Dam, also in Dow's Swamp
;
and, although found

in considerable numbers in those two places, is not a common shell. Those
found in the little lake, in Dow's Swamp, were almost white, while those got at

St. Louis Dam were of the usual olive color, with yellow bands. 11ns is the

most beautiful shell of its class we have. The other species of this family are

found almost everywhere—in still water, in rapids under stones, in mud. and
clinging to roots of plants; while one variet_v, S.-occidentale, is able lo live

without any water f«r montlis during the summer, in dried-up ponds, imder
leaves and rubbish as dry as dust.

During the season just closed, I succeeded in collecting between ninety and
one hundred species of mollusks, four or five of which are new to the district, and.

so far as 1 can learn, to Canada.
Considering the discoveries made to the east and west, as well as to .the

south of us, liaving due regard to the influence ^)t clinuite, 1 think there remain
about thirty-five species of land and fresh-water shells yet to be accounted for

in the vicinity of Ottawa. Of those undiscovered shells, one of the most inter-

esting to me is Helix nemoralis or hortensis. which is known to have been seen a
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lew miles to the south of this eity eight yenrs ago. It is found in tlic Eastern
States, and along thfi St. Lawrence River, and is supposed to have hcen imported
from Europe. They retain the hakits of the European species, climbing hedges,

trees and stems of plants, not remaining concealed under decaying leaves, logs,

<;tc., like other American Helices.

To many the study of conchology is but a trifling affair—something to pass
the time away—which may be very true, so far as the mere collector of shells is

concerned—but to the student of nature it is a very different thing. Sowerby
says, in his manual, page 157:—"Indeed all who would study geology with
success, w-ill find it very essential to obtain a thorough knowledge of con-
chology .

Among the reasons for the study of conchology, the following might be
mentioned :—The great assistance it alfbrds tlie students of geologj' ; second, the

ileterminatiou with all speed of the limits of species before they are influenced

liy civilization
; and last, though not least, is the vast amount of amusement

and instruction to be obtained therefrom, or, in other words, the pleasure of

having a hobby.
I hope the coming season will not pass without our Club being able to add

three or tour workers in this very interesting, but much neglected field of natural

science.

List of Shklls f.iuxd about Ottawa City, 1879.

GASTEROPODA.

Pectinibuanchiata.

Vioiparuhc.

Paludina decisa, Say.
Valvata tricarinata. Say.

" humeralis. Say.

Amnicola porata. Say.
" granum, Say.
" lapidaria? Hald.

Melaniaxh'.

Melania livescens.

PULMONIBRANCHIATA.

Liiniwidie.

Limrifeidie.—Continued.

Limnre gracilis. Say.
'• decolata, Mighells.

Physa heterostropha. Say.

Physa ancillai'ia. Say.
" Lordi, Baird.
" brevispira. Lea.
" hypenovum, Lin.

Lianorbis trivolvis, S;iy.

" lentus, Say,

" campanulatus. Say.
" bLcarinatus, Say.
'• exacutus, Say.
'• deflectus, Say.
" hirsutus, Say.
" parvus. Say.
" Billingsii? Lea.
'• macro.stomus, Whiteaves.

Planorbulina armigera. Say.

Ancvlus rivularis. Say.

Limnrea .stagnalis, Lin.
'• columella. Say,
" clodes, Say.
" umbrosa, Saj'.

" catascopium, Say.
" caperata. Say.
" humilis, Say.
' desidiosa, Say.

Ilelicidin.

Tebennophorus Carolinensis, Bcsc.

Limax tampestris, Gould.

Yitrina Limpida, Gould.

Succinea obliqua, Say.
" ovalis. Say.
'• avara. Sav.
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List of Shells folxd about Ottawa City, 1879.

—

Conltniied.

Ili-Uciihr.—Coiitimied.

Helix albolabris, Say.

Sayii, Biiiney.
'• nionodon, Eacket.
" altevnata, Sa_v.

•' imiltidentata, Binney.
'' lineata, Say.
• labyrinthica, Say.
" chersina, ^?iy.

' striatella, Anthony.
'• pulchella, Muller.
" concava, Say.
" electrina, Gould,

arborea, Say.
" iudentata, Say.
" inornata, Binney.
" exigua, Stinipon.
'' minutis.sima, Lea,
" nitida, Muller.

Bulimus lubricus, Drapaniand.
Pupa pentodon, Say.

Pupa contracta, Say.
" corticaria, Say.

Vertigo ovata, Say.
" Gouldii, Binney.
" simplex, Say.

Carvcliium exisuum, Sav.

CONCHIFERA.
DVMNARIA.

Unionidse.

Unio radiatus, Lamarck.
'• cardium, Lea.
'= complanatus, Solandor.
" dilatatus, Rafinesque.
" olivarious.
" rectus, Lamarck.
" alatus, Say.

Margaritana costata, Eafinesque.
" marginata, Say.
" undulata, Say.

Anodon cataracta, Say.
" undulata, Say

.

Cycladidie

.

Sphanium sulcatum, Lamarck.
•' striatinum, Lamarck.
" rliomboideum, Say.
" occidentale, Prime.
'• securib? Prime.
" jmrtumeum ? bay.

Pisidium compressum, Prime.
" Adamsii ? Prime.
" abditum? Hald.
'' ventricosnm, Prime.

List of shells (fossil) fouiul in marl beds near Ottawa City during the year
1879:—

Valvata tricarinata, Say.

Amnicola porata, Say.

Planorbis campanulatus. Say.
" parvus, Say.
" exacutus, Say.
" hicarinatus, Say.

Pliysa heterostroi)ha, Say.

ancillaria, Say.

Ancylus ?

Limna'a disidiosa.

Sphan'ium rhoniboideum, Say.
" sulcatum.

Pisidium ventricosnm ?

ii ?

Unio complanatus ? Say.

Since the above was written I have learned that Physa Lord! (Baird) is

found in the northern parts of the State of Michigan, but was at first described
as Physa Parkeri ; also, that Helix nitida, Muller, is common in the same State,

and that it may prove common in Western Canada.

I have also found Helix milium, Morse (April. 1880) ; and I find Helix
minutissima. Lea, to be very common in certain localities. Both of these shells
are new to the Canadian list, so far as 1 have been able to learn.
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SEVENTH SOIREE.

Monday, Iotii ilAUCii.—''Ox some Insects captired tuking our Excursions.''—
Mr. Vv". Hague Harringto.s,

It affords me much pleasuie to have the opportunity this eveninjj; of hiiiigim;-

before you a few facts concerning some of the various insects taken during our
deliglitful excursions last summer. If the first half of my paper seems some-
what wide of the text, it is because I feared that an address devoted entirely to

descriptions of insects might be uninteresting to some, and because I wished to

make a few general observations on Entomology, a subject which has as yet not
received, from the members of this Club, the consideration it so richly deserves.

Still, recollecting that Home was not built in a day, we must make allowance for

the youth of the Club, the work accomplished by which during the year just

closing—the first year of its existence—has been a highly creditable one, sur-

passing the most sanguine anticipations of its promoters, who now can confi-

tlently look forward to increasing fruitful labours by its members. The attention

of these has been, in the jiresent year, too exclusively occupied by one subject,

in itself a very worthy one, but oriC which should not absorb so much of the best

talent of the Club. AVhile botany has had its score or more of devotees, the

sister branches have been attended but by two or three. Thus it has been with
Entomology, which has claims equal with, if not greater thaii, those of Botany
upon our members. Perhaps it is as well that Botany has first been investigated, •

because some knowledge of it is necessary to the student of insect life. If ont-

would be a thorough entomologist—and to be thorough should be the aim of

all— it is indispensable that he should be able to identify the plants upon which
he may find certain insects. We need only look around us at the well-filled and
carefulh'-arranged cases upon these walls to be aware that, at one time, an ento-

mologist of no mean abilities pursued his pleasing and useful labours in this

locality ; and have we not the right to expect that some among the members of

this Club may be able to accomplish like results and achieve like reputation in

this wide field where he (Mr. Billings) worked so successfully ?

At the present time there is not much occasion to vindicate the study ot

any branch of Natural History from the charge of being merely the frivolous

amusement of unpractical minds. Some years ago it might have been necessary

to do so, for naturalists, and particularly entomologists, were looked upon as

harmless lunatics and idlers. No doubt, by many of our citizens, in common
with those of other places, the insect-collector is still looked upon with mingled
<om])assion and ridicule when they chance to meet him wandering in field and
wocd, but as these places have few charms for such practical and hard-headed

])ersonages, he is generally free from their observations. I am sure, however,

that no such feeling lurks among my fellow-members, for, having enrolled them-
selves among the students of Nature, they have learned that all her productions

are of much interest and worthy of careful investigation. Still, those who have

not paid particular attention to the subject of insect life can have but a slight

idea of the important part played by these minute but innumerable creatures in

the economy of nature. Their size, in general, is so insignificant, and their

individual performances are so limited, that it would seem almost absurd to

accuse them of the destruction actually accomplished by their joint efforts. You
are all familiar with the loss inflicted on our farmers by the Colorado potato

beetle ;—perhaps many of you have had some difficulty in keeping him off your

premises—yet this beetle, despite the potatoes and paris-green he devours, is a

much less obnoxious in.sect than some which infest even our own country. Our

prairie province, Manitoba, has in the past suffered severely from the locusts, or

grasshoppers, and these have also. devastated, in some years, immense tracts in

the Western States, devouring wheat, corn, barley and every green thing; the loss
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•caused by tliem in 187:1 being estimated at $40,000,000. As a partial compensa-
tion it has been pioi)osed to use tlie grasshoppers as food, as is the custom in the
East, and, according to those \vho liave tried them as an article of diet, tliere is

at least no occasion for anyone to starve, even if every vestige of his crops were
devoured. In the case of some equally destructive insects even this last recourse
fails, for they are so small, and sometimes so unsavory, that they can serve
neither for soup nor roast. Of such is the chinch bug, which, although no bigger
than a grain of wheat, destroys millions of bushels of this and other grain every
year. The damage wrought by them in 1864 has been estimated at $100,000,00o,
and a like sum was the cost of their ravages in 1874. As they are not equally
abundant every season the average annual loss caused by them may be set down
<it $25,000,000, or considerably more than would alleviate the present distress in
Ireland. In the Soutliern States the cotton worm—the larva of a moth called
Aletia arrjidacea—causes a yearly loss of §50,000,000, representing an amount of
raw material sufficient to furnish cotton to clothe our whole population for at

least five years.

A still smaller insect, known as rhi/loxeru, a species of plant-louse, has.
within the last few years, ruined over 700,000 acres of the fairest vineyards of
France, and has almost destroyed one of tlie leading industries of the kingdom.
You are all aware of the immense sum paid liy that country as a war indemnity ;

well, it has been stated by a high authority that she would be cheaply rid of
these American invaders at the same price paid to the Germans for vacating her
territories. The failure of foreign vintages, however, to most of us, is of far less

importance than the deficient yield of our grain iields. Wine is the luxury of
the few

; whiskey— 1 meant to say bread—the necessity of the many. In addi-
tion to the insects just mentioned, there are countless myriads belonging to
<lifferent species wliich attack other plants. Our fruit and forest trees are
attacked in root, trunk, branch, leaf, bud, flower and fruit. Seventy-live species
infest, more or less, the apple tree, and a similar number our beautiful elm.
About a hundred A^arieties are found upon the lofty pine and stately oak, while
every kind of tree and shrub has its special enemies. In our fields, heavy tolls

are levied on the various crops, and in our gardens they rob us of our green peas
and asparagus, our young corn and salads, our cucumbers and tomatoes ; vege-
tables and flowers alike suffer by their depredations. The yearly loss inflicted
on agriculturists in the United States and Canada is estimated to exceed
$250,000,000. When we further find these minute enemies riddling our
garments, revelling in our larders, and not hesitating even to pierce and torment,
our bodies, we may be led to consider them unmitigated pests, present in this
fair world only to plague and harm us. But we will find, on e.\aniination of the
insect world, that there are numerous and extensive families of beneficial insects
jueying upcui the obnoxious ones, and otherwise aiding man, and we will be led
gradually to modify, and, finally, greatly to reverse our former opinions, as we
find insects occupying a most important part in preserving the balance of nature,
while man himself is chiefly responsible for many of the evils wliich he suffers

from them. Linnanis has denominated insects "the diligent and faithful

servants of nature—perpetually engaged in destroying all that is dead, and
checking all that is living in the vegetable world.'' The evidences of this can
lie witnessed daily in our own magnificent forests, tenanted as they are by so
many destructive and obnoxious insects ; and in the tropics, where insects are
vastly more numerous and of far greater size, the luxuriant vegetation teaches
us that, under normal conditions, vegetable productions do not suffer to a hurtful
degree liy their myriad enemies. These, by r(;moving all dead and decaying
vegetation, but clear the ground more rapidlj' for new growths, while, by devour-
ing seeds and young plants, and by assisting in the destruction of matured ones,
they prevent the more ra()idly-growing species from crowding out the slower.
A certain equilibrium is thus maintained until disturbed by the agency of man.
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As soon, however, as immense tracts df land are cleared of their natural growtli

and sown with those plants s') widely cultivated for man's sustenance, thf

insects, deprived of their pro|)er food plants, are in many cases found transferring

themselves to the new (|uarters provided. The natural enemies also of a plant

will, as that plant is more and more widely sown, be placed in a more favourable

position to live and multiply, and often will increase so enormously in number
«,s to be a source of much dread to the agriculturist. If the farmer, glancing

proudly across his spreading fields of wheat, presently sees, hovering over them,

clouds of minute insects, dancing in the sunlight, and finds these to be innu-

merable swarms of chinch bugs, hessiau flies or similar foes, he must not

consider it a special affliction of Providence, but the natural working of laws

that have existed for untold periods, Man, as he has spread from continent to

continent, clearing and cultivating and subduing the earth, has carried with him
not onlj^ his various animals, grains, flowers, fruits and vegetables, but lias con-

tinually borne along, or been steadily followed by, many of his natural insect

foes. Long lists could be given of insects which have been introduced into this

country from Eurojie. One instance may be noticed, because the insect was
brought but recently into Canada, and is known to all of you— I refer to Pier/'y

rapx. the cabbage butterfly. This, the common white butterfly—of which
numbers were seen at several of our excursions— is easily distinguished from our

native white by the black spots on its wings and the yellowish tint of the under-

surface. It is about twenty years since it was flrst brought to Quebec—probably

in the egg state on cabbage leaA^es—and its descendants have since destroyed

millions of cabbages. The fiist one was captured in Quebec in 185i) : ten years

later it had occupied a large portion of tiie Middle States ; in 1875 it reached the

western part of t^iis province
;
two years ago I found it common in the most

eastern portion of Nova Scotia, and its range is steadily widening west and
south

;
last year it was reported common in Alabama and beyond Ohio, and

wherever cabbages can grow this lover of them may be expected to find its way.

It is impossible to estimate the extent of the loss inflicted by them, but, in one

year, they destroyed, in the neighbourhood of Quebec, over 250,000 head of

cabbage. Those of you who cultivate this vegetable in your gardens must have

observed that, of late, these butterflies have not been so numerous as in formei

years, and you may have wondered why it should lie so ; well, it is to the eftorts

of a verj' small ichneumon fly, called PteroDialnx jmparum, that the diminution in

their numbers is due. This little fly, the natural foe of the butterfly, has, in

some unknown way, followed it here from Europe, and has since multiplied so

greatly as to be a powerful check ui)on the increase of the butteiflies. The female

ichneumon deposits her eggs in the chrysalis, which, if opened some time after-

ward, will be tound occupied by some fifty small grubs; and at least half the

chiy-salids examined will be found in this condition.

In contemplating the loss and annoyance caused by insects, ])eople too

readily overlook the benefits derived from them—benefits so numerous that I

shall mention only the chief one. They are the scavengers of nature, removing
quietly and quickly all decaying animal and vegetable matter, and thus jiurifyiiig

both the air aiitl the water, I will not Aveary you by entering further this

evening into the great and varied claims that Entomology, as a study, has upon
us, whether we consider the beauty or the grotesqueness of colour or ornamenta-

tion of some species; the social instincts and surprising intelligence of such as

bees and ants; the curious and often complex habitations of many; the meta-

morphoses undergone; the products with which they furnish us: the wonderful

instruments, such as stings, which they possess: or a multitude of equally

important points, we find scope for the e.\ercise of the highest i)Owers of the

intellect, and material can be gathered near at hand to give eiiqiloyment through-

out a lifetime, and I trust that some among my hearers may be tempted to look

more carefully and fully into the strange and admirable phase; of insect life, by
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wliii h tliey are surrcnnidod, than they have in tlie iiast, and favour us next winter
witli the results of their observations. A recent writer in one of our periodicals
asserts that "the happiness of life depends far more on the choice that young-
people make of a recreation than it does on their profession or employment

—

choose your pastime out of doors
;
make yourself Natm-e's playmate." This may

seem at first the somewhat strong expression of an enthusiastic lover of out-door
life, but on consideration it appears not unworthy of cordial acceptance. Work
must be interspersed by recreation to make life really enjoyable, and to those
whose work keeps them much shut up, the advice to choose an out-door pastime
is indeed good. The very existence of this Club testifies that its members at

least are followers of such advice.

The first and most notable insects taken on the 22nd IMaj', the day of tlie

excursion to King's Mere, Mere a pair of fine luna moths, Altacus luna. This
species is one of a group in which our largest and handsomest moths are con-
tained, and is, in the estimation of many, the most beautiful of all our lepidoptera.

The body of the moth, as you will observe on inspection, is snowy white, while
the wings are of a delicate pale green, Avith a transparent eye-spot in each. The
binder wings are prolonged so as to form tails an inch and a half in length. The
caterpillars feed upon walnut and hickory, and may be found full grown about
the end of July on the butternut trees in this vicinity. They are then from two
to three inches long, and are pale green with a yellow stripe on each side, in

addition to other slight markings. Their strong, oval, white conoons are spun in

the leaves, with which they fall to the ground in autumn. The moths emerge in

early spring, and fly, as do the majority of such insects, at night ; hence they are
rarely seen except in collections. At the time of the tirst excursion it was too
early in the season for most of the buttertiies, and many otUer insects, to be
abroad, but a good many varieties of beetles were to be had . Among these were
several species of weevils, including Balininus nagicus, the nut-weevil, which
dest^•0)^s so many hazel-nuts, and which was unusuallv abundant last summer.
This beetle derives its name from its very long and slender rostrum or snout,

which is longer than its body, although no thicker than a stout bristle. Its oval
or somewhat pear-shaped body is clothed with short yclh.wish hair. Three or

four other species were taken upon pines, which they greatly damage by destroy-

ing the terminal shoots, and thus checking the growtli of the tree and stunting it.

(Jne of these, J'isaocles affinis, is shown on the ujiper left corner of this chart upon the
wall, with its larva, which is a stout, footless grub. The family of the Curcul ionida\
or weevils, is very extensive, numbering several thou^iand named species. Its

members are readily distingnish<_'d by the long snout and elbowed antenna? ; the
majority are small, and many are very minute insects. The life history of tlio

greater number remains to be investigated, but tlieir young live generally in

seeds, fruits, etc., and are of course destructive to vegetation. The plum, pea
and grain weevils are kn< wn to all farmers by their ravages. A xi^ry pretty

species taken at King's Mere was I'o/i/droxiis elcgang. This bei'tle is usually of a
greyish buff, but the color varies considerably, and some of the males found by
me are of a beautiful green. Cori/mbi(es t?-iiindulalus and hieroglyphicns with a

few other elaters, were taken on pines and on some trees, such as cherry,

which were in blossom. The upper figure on the right represents a member of
this family, which are ccmnionly known as spring-beetles, because they have the
power when placed upon their backs of throwing themselves some distance into

the air, in which they turn so as to alight upon their feet again. The larvir of
some species live under bark, or in old trees or decaying wood, and are harmless,
but those of other sjx'cies burrow in the soil, and destroy mucii vegetation by
cutting off young plants at the surface, and by gnawing roots, etc. The species

intended to he shown is a somewhat commf>n one, Aijriotes m<nicnn, the larva of
which does much injury to young wheat. In early spring, immense numbers of
small cylindrical beetles are often ob.served, which, frun their shape, appear as if
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Ihey had been made by tlie iiieli and Uumi rut into ton, liltccn or nioru iiieccs. Then'

live under the bark of various tre(^s, and llylmteH ^nnifex and others were taken at

King's Mountain. On the occasion of our trip to meet the Montreal Natural
History Society at Calumet, the season was more favouraljle to an abundance of

insect life, and many sjiecies were observed, including some of our largest

butterflies. Unfortunately, the only member who collected butterflies on this

excursion (Mr. Greata) has since left the city, so that I do not know exactly

what ones were taken. Among them, liowever, was Danais archipjins, which is

a very large butterfly with tawny orange wings, margined and veined with black,

and bordered with a double row of white spots. The caterj)illar, when full

grown, is about two inches long, and is banded with alternate transverse stripes

of yellow, black and white. It has also a pair of thread-like black horns at each
end, and may be found feeding in June and July upon the common milk-weed.
Another large and handsome butterfly seen was Papilio turnus, the yellow swal-
low-tail, the caterpillar of which feeds upon apple, wild cherry, etc., and is of a
light green color, with rows of blue spots along the back, and a curious eye-spot.

yellow M-ith a lilack centre, on each side of the third segment. The caterpillars

of this and ^i Pa/iilio astfrias—the black swallow-tail—when touched, thrust out
through a slit just behind the head, a curious forked scent-organ, which emits a

disagreable smell, apparently with the object of driving away insect foes. Coliax

philod/ce, the bright yellow butterfly, was abundant. Its larva feeds upon clover,

which valuable plant, by the way, is known to be relished by over fifty species of

insects. A fine species of tiger-beetle, Cicindela longalabris, which I have never
observed elsewhere, was taken, apparent!}- searching for ants, in the open spot in

which we all lunched. 'J iger-beetles have received their name from their

swiftness and fierceness in seizing the insects ujion which they live. The larva'

live in sandy or light soils, in perpendicular holes, at tlie top of M-hicli they lie in

wait for i)assing insects. Tliree species of these l)eetles are common, viz. :

Vulgaris, the common, nirticollis, the hairy-necked, and Sex-guttaia, the six-

spotted. The two first are to be found upon roads, or sandj^ places
; they fly

swiftly a short di.stance when alarmed, and also run quickly about. Cicindela

.Hcx-guttata is more frcipiently found sunning itself on fences and stones. It is

of a lustrous green, with six, or frequently eight yellow spots on the wing-covers.

Another fine tiger-beetle, C. purpurea, is found in fields among the grass, and is

more difficult to capture. A beetle taken at Calumet in some numbers was
Saperda cestita, the clothed or coated saperda, so named from its covering of short,

yellowish hair. Its length is aliout three-fourths (jf an inch,and the larva.figured with

the beetle, in centre of upper row, does much damage sometimes to lindens. An
allied species, Saperda tridentata, the "three-toothed Saperda," was also taken

;
its

larva is an elm-tree borer. A third species Saperda Candida, a brownish beetle with
two longitudinal white stripes, is also found around here, and is known as the apple-

tree'borer, on account of its damages to that tree. Two more long-horned timber

beetles were taken on 3'oung basswood trees, viz. : C'li/fits ruricola, a black beetle

with yellow markings, and Clytus enjthrocephalus, a delicate and rare beetle, of a

t)rownish colour, with three yellow bands. The five beetles just named ate among
the fifty species of Ceramliycida' which I have jiainted, and are as nearly as possible

correct in size, markings and coloring. All these fifty were taken in this immediati-

vicinity, and, in addition, I have some twenty others. Owing to the extent and
<liversity of the surrounding woods, Ottawa is very favourably situated lor the

collection and study of wood-eating insects, of which there are many belonging

to different orders . Two species of Buprestians were also taken at Calumet, viz.

:

JJicerca divaricata and Lrachgs terminans. The larva of the first bores in beech

and cherry, etc. : that of the second mines in the leaves of the basswood
;
that

i.s, it lives between the upper and lower surfaces of the leaf, and devours the soft

tissues. The white blotches so fre(]uently seen in different kinds of leaves are

thus formed by mining larva\ The Buprestians are remarkable for the solidity.
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liiiidness and niutallic I lilliancy of their liodies and legs. The great majority of

tlie species found in Canada can be obtained in this vicinity. About thirty were
taken by Mr. Fletcher and myself during the past season, including one at least

new to the Canadian list, viz. : Chrjisobothris Ilarruii, a beetle of a brilliant

green, found on pine saplings. It is sligiitly smaller than the species figured in

the lower left corner, which is C.femorata. This beetle formerly inhabited oak
trees, but has now transferred itself to apple trees, which it greatly damages.
The larva is very similar in form to those of the other Buprestians, and it is easy

to distinguish the holes bored by them, as they are oval instead of round.

Our excursion to the Mer lUeu was, I regret to say, productive of few
insects. For my own part, I was feeling quite unwell, and far ^rom able to make
any search for them. Our botanists added largel}' to their lists, and where new
plants are found, new insects may be expected. We know, for instance, that

there are .some peculiar to the pitcher-plant. 'J'lie pools and ditches filled by
water from the mineral springs would appear favourable to the production of rare

aquatic forms. Fluttering over the surface of the barren were great numbers of

small butterflies, but as no specimens were captured, I cannot state confidently

to what species they belonged, or if there Avas more than one variety. Other

butterflies were seen along the route and al the Springs, including Limenitis

/irtlienns, or the White Admiral. This is a very handsome butterfly, easily

recognized by the broad, white band across its rich dark wings. Its flight, as it

sails about tlirough the trees along the border of an open space in the woods, is

most graceful, and as it alights but for very brief intervals, its capture is often

attended with some ditficulty. Some years it is comparatively abundant, but
last season, in common with many other butterflies, it was rjuite rare.

On our Saturday afternoon trip to Britannia, I observed few specimens new
or worthy of description. Epicnuta cinerea, the ash-gre}' blister beetle, often

occurs in great luirabers on wild plants, also on potatoes, and quickly strips

them of their leaves. This beetle belongs to the Cant /la rides, or Vilister-beetles,

so named from the effect produced by applying their powdered bodies to the

skin. Several species occur in Canada; the one shown, lower centre figure, is

Meloe AnffitsticoUis, a dark-bluish insect known as the Oil Beetle. The larva of

this beetle is worthy, of much attention, both on account of the number of its

metamorphoses, and of its peculiar and varied life. It emerges from the egg as a

sprightly little six-footed creature, resembling certain forms known as spring-

tails. Able to go without food for several days, it climbs upon some plant near

by and lays in wait until a bee alights alongside it. When this happens, it

transfers itself to the body of the bee, and hokiing on to the hairs with its little

claws, is thus safely transported to the nest, where it fastens upon the nearest

bee-grub, feeding ui)on it, and gradually changing to the footless form shown
below. Other changes are undergone before it becomes a Vx-etle, and even then

it appears but little like one. l have not found it here, but my friend, Mr.

Heron, has given mo specimens taken up the Gatineau.

Owing to the late date on which the last excursion—the one to Meech's

Lake—was held, few insects were met with. The spring and early summer
months are those in which insects are most abundant and in which the collector

makes his richest haul. After that they are, of course, always to be found, but it

is more necessary to know where to look for them, and more careful and system-

atic searching is required to find them, so that at an excursion where much
ground has to be traversed, and where sight-seeing, etc., occupy much of one's

time, it cannot be expected that very many captures will be made. Concealed

by a large toad-stool, and feasting upon its substance, I found a number of the

curious little beetles called Ontho/i/iar/vs heraie. It is not an uncommon beetle,

for it abounds wherever there is decaying animal matter, but owes its interest to

the odd appearance of the male, which is easily distinguished by the upper part

of the thorax projecting like a horn over the head, the front of which is also
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ornamented by an upright horn. Several speeies of small beetles were also
taken in or under fungu.s upon decaying wood, where many varieties ean always
be obtained. One Phellidtus coniutus has the thorax of the male produced in two
long flat horns. Another, Cratoparis liinatus is AweewW. Among these fungi-
eaters, and, probably, preying upon them, was a black beetle, a species of carahidx
the members of which family live chiefly— both as larva9 and in the perfect
state—upon other insects. The large diagram shows one found under stones
during the daytime. It is enla-ged about twenty diameters in order to show the
mouth-parts, etc., common to nearly all beetles.

Spring, witli its revivifying intluences, is again near at hand, and with the
first warm days, insects will make their appearance in rapidly-increasinf
numbers. Now, then, is the time to prepare the few simple articles constitutin"-
the collector's outfit, so as to be ready to take advantage of the first opportunity
to go out into the fields and woods, and, note-book in hand, observe and record
the doings of their lesser inhabitants.

Oil the same evening an instructive papei- on " Some plants col-

lected during our E.xcursions " was read by Mr. Fletcher, who also
lianded in the annexed list of plants collected l)y the Ottawa Field-
Naturalists' Club during the season, to V)e held as a record by the Club.
This list is arranged after the plan of Professor Macoun's catalogue,
but does not include the Musci and llepaticce ; these will be i)ublished
next yeai'.

The structure and growth of a few of the most interesting were explained
the first considered being Clematis verticillaris, or the large mauve-fiowered
woodbine. Tlie chief part of the paper, however.was devoted to Insectivorous
plants, in connection with which subject detailed desci'iptions were given of
•• the Pitcher Plant," Sarracenia purpurea, and tlie two Sundews, Drosera rotimd-
i/olia and Drosera lorigifolia. It was pointed out that, althougli tliese two species
take their names from the shape of their leaves, tliey often approach each other
so closely that the only sure mode of identifying them is by a microscopical
examination of the sllhIs. A curious method of reproduction in Nasturtiuw
tacustre was explained ; this plant is aquatic in its habits, and, as is frequently
the case with such ])lants, has the submerged leaves very much laciniated or cut
up. These leaves become detached from the plant very early in the summer
Ix'fore it has done flowering, leaving the stem naked and bare. Why these
leaves should droji so early is a matter of surprise, until it is explained that
when each one drops into the water it does not decay, but floats about on the
surface, while at its l>;ise is gradually developed a young plantlet, which takes
root and remains stationary as soon as a suitable spot is reached. Mention
was aiso made of certain marine plants found about Ottawa, such as Rumex
maritimus, Triglochin miiritimuni, var. rlatian, etc., etc., pointing to the fact which
is sustained by geological investigation, that the ocean once extended to this
r.ow far inland spot.

At the conchision of this paper, Mr. Fletcher introduced fo the meeting
Professor Macoun, of Belleville, a corresponding member of the Club. This
gentleman made a vigorous speech, setting forth the claims of Natural Science
as a means of training both mind and body to greater and more prolonoed
activity than can be attained by any other course of study. The Professor
opposed the idea that any plants were insectivorous, in which he was supported
by Dr. Kemp. There was a prolonged discussion on the subject. Mr. Fletcher
defended his previously expressed belief in the insectivorous proclivities of those
l)lants named by him. and gave an account of his own experiments and cited
some of those of Professor Darwin in England.



FLORA OTTAWAENSIS

TAMES FLETCHER.

RANUNOULACE^.
Clematis

verticillaris, DC.
Virginiana, L.

Anemone
cvlinflrica. Gray,

multifida, DC
Pennsylvanica, L.
Virginiana, L.

Hepatica
acntiloba, DC,
triloba, Chaix.

Thalictrum
Cormiti, L.

(lioicum, L.

Ranunculus
abortivus, L.
acris, L

.

aquatilis, L. v. tricbopbyllus, Chaix.

Flamnmla, L. r. roptans, Mtwer.
niultifidns, Piirsh.

Pennsylvanicns L.

recurvatus, Poir.

repens, L.

Caltha
palustris, L.

Coptis
trifolia, Salisb.

Aquilegia
Canadensis, L.

Actsea
alba, Bigel.

spicata, L. v. rubra, Mx.
(white berried fori

MENISPERMACE^.
Menispermum

Canadense. L.

BERBERIDAOE^.
Berberis

vulgaris, L.

Caulophyllum
thalictroides, Michx.

NYMPH^ACE^.
Braseni^o

peltata, Pnrsli.

Nymphaea
odorata, Ait.

Nuphar
advena, Ait.

pumilum, Smith.

SARRACENIAOE^.
Sarracenia

purpurea, L.

FUMARIACE^.
Corydalis
auna, A\'illd.

glauca, Pursli.

Adlumia
cirrhosa, Ilaf.

Dicentra
Canatlensis, DC.
Cucidlaria, DC

PAPAVERACEiE.
Sanguinaria

Canadensis, L.

,)Papaver
A'/(,T(/.S, L.

somnifcnnii, L.

Chelidonium
Mil/IUI, Li.
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CRUOIFER^.
Nasturtium

AnnoracM, Fries.

lacustie, Graj'.

officinale, R. Br.

pahistie, DC.
V. lii.spidum, Fisch. and Mcver.

Cardamine
liirsuta, L.

V. s3ivatica. Gray.

rhomboidea, D.C

.

pratensis, L.

Dentaria
dipliylla, L.

laciniata, Muhl.

Arabis
Drummondii, Gray,

hirsuta, Scop,

laevigata DC.
perfoliata, Lam.

Barbarsea
vulgaris, R. Br.

Erysimum
cheiranthoides, L.

Sisymbrium
qtficinale, Scop.

Brassica
alba, Gray.

campestris, L.

nigra. Gray.

Scnapistrum, Boiss.

Camelina
sativa, Crantz.

Capsella
Bar>;a-pastovis, Mcench

.

Thlaspi
arvense, L.

Lepidium
Virpiniciuu, L.

VIOLAOE^.
Viola

blanda, Willd.

Canadensis, L.

tanina, L. v. sylvestris Reg.

cucuUata, Ait.

pnbcscens. Ait.

reni folia, Gray,

lostrata, Pursli.

4

DROSERACEiE..
Drosera

longilblia, Mx.
rolundifolia, L.

HYPERICACE^l].
Hypericum

(Jnnadense, L.

corymboKiim, Mnhl.
elliptinnn, Hooker,

nuitilum, L.

jierjoriilum, L.

Elodes
Virginica, Nutt.

CARYOPHYLLACE^.
Silene

antirrhina, L.

Armeria, L.

ivflata, Smith.

noctiflora, L.

Saponaria
officinalis, L.

vaccaria, L.

Lychnis
Githago, Lam.

Arenaria
lateriflora, L.
Michauxii, Hook.
serpyllifolia, L.

Stellaria
borealis, Bigel.

longifolia, Muhl.
media, Smith.

Cerastium
nutans, Raf.

viscosum, L,

PORTULACACE^.
Portulaca

oleracea, L.

Claytonia
Caroliniana, Michx.

MALVACE^.
Malva

crispa, Graj'.

moschata, L.

roiundifolia, L.

sylcestris, L.
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Abutilon
Ariceiuni-, GiiJrtn.

Hibiscus
Trioniim, L.

TILIACE^.
Tilia

Americana, L.

LINACEiE.
Linum

usitatissimum, L.

GERANIACE^.
Geranium

Carolinianiim, L.

Robei'tianum, L.

Erodium
cicutarium, L'Hev.

Impatiens
tulva, ISJutt.

Oxalis
Acetosella, L.

(oniiciilata, L. c. .stricta, Hook.

RUTACE^.
Zanthoxylum
Americanum, Mill.

ANACARDIACEiE.
Rhus
Toxicodendron, L.

typhina, L.

VITACE^.
Vitis

(ordifolia, Mx.

Ampelopsis
iliiinquefolia, Mx.

RHAMNACEiE.
Rhamnus

alnifolia, L'Hor.

Ceanothus
Americanus, L.

CELASTRACEiE.
Celastrus

scandens, L.

SAPINDACE^.
Acer.

dasycarpum, Ehrh.
Pennsylvanicum, L.

rubnnii, L.

saccharinnm, L.

V. nigniiii, T. and G.

spicatum, Lam.

Negundo
aceroides, Mcench.

Staphylea
trifolia, L.

POLYGALAOE^.
Polygala

Senega, L.

LEGUMINOS^.
Trifolium.

affrarium, L.

aroense, L.

hybridum, L.

pratense, L.

^irocumhens, L.

repens, L.

Meliotus
alba, Lam.
officinalis, Willd.

Medicago
liipuli/ia, L.

Astragalus
Canadensis, L.

Desmodium
acuminatum, DC.
Canadense, DC.
cuspidatum, T. and Gr.

Vicia
("ratca, L.

hirsula, Koch.
stitiva, L.

tetraKperma, Mtpuch.

Lathyrus
ochroleucus. Hook.
palustrifi, L.

V. myrtifolius, G.

Apios
tuberosa, Moinch.

Amphicarpsea
monoica, Nutt.
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ROSACEA.
Prunus

Americana, ]\Iar.sh.

Pcnnsylvaiiica, L.

serotina, Ehrh.
Virglniana, L.

Spiraea
opnlitblia, L.

saliclfolia, L.

tonientosa, L.

Agrimonia
Eupatoiia, L.

Geum
album, Gmelin.
stiictum, Ait.

Waldsteinia
fragaiioides, Tiatt.

Fragraria
vesca, L.

Yirginiana, Elnii

.

Potentilla
Anserina, L

.

argentea, L.

aiguta, Pursh.

Norvegica, L.

palustiis. !?cup.

Rubus
Canadensis, L.

Dalibaida. L.

hispidus, L.
occidentalis, L.

odoratus, L.

strigosus, Mx.
triflorus, Rich,

villosus, Ait.

V. frondosns, Tor.

V. humifusus, T. and Gk

Rosa
lilanda, Ait.

lucida, Eliili.

Oratsegus
coccinea, L
tomentosa, L.

Pyrus
Americana, DC.
arbntifolia, L. v. erytkiocarpa, Graj',

V melanocarpa, Hook.
sambucifolia, Ch. aijfl Sc.

Amelanchier
alnifolia, Watson.

Canadensis, T. and G.
V. (?) oblongifolia, T, & G..

SAXIFRAGACE.^.
Ribes

Cynosbati, L.

floiidum, L'Her.

lacustie, Poir.

oxacanthoides, L.

prostratum, L'Her.
lubrum, L.

Saxifraga
Virginiensis, Mx.

Mitella
diphylla, L.

nuda, L.

Tiarella
cordifolia, L.

Chrysosplenium
Americanum, Schw.

CRASSULACE^.
Sedum.

acre, L.

Penthorum
sedoides, L.

HALORAGEiE-
Hippuris

vulgaris, L.

Myriophyllum
spicatum, L.

ONAGRACE^.
Circsea

alpina, L.

Lutetiana, L.

Epilobium
angustifolium, L.

coloratum, Muhl.
molle, Torr.

palustre, L. v. lineare, Gray.

CEnothera
biennis, L.

V. grandiflora, Lindl .

V. muricata, Lindl.

pumila, L.

Ludwigia
palustris. Ell.
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LYTHRACE^.
Nesaea

verticil latii, H. B. K.

CUCURBITACE^.
Echinocystis

lobata, '1'
. and G.

UMBELLIFERiE.
Sanicula

Ciinadensis, 1^.

Marilandica, L.

Hydrocotyle
Am lioaua, L.

Daiious
Cai-jta, L.

Pastinaca
sativa, L.

Cicuta
biilbitera, L.

luaciilata, L.

Slum
cicutaefolinm, Gmelin.

Cryptotsenia
Canadensis, DC.

Osmorrhiza
brevistylis, DC.
longistylis, DC.

Conium
macidatum, L.

Garum
Carui, L.

ARALIACE^.
Aralia

liispida, Mx

.

nndicaulis, L.

qniuquefolia, Gray,

racemosa, L.

trifolia. Gray.

CORlSiACE^.
Comus

altemifolia, L.

Canadensis, li.

circinata, L'Her.

sericea, L.

stolonifera, Michx.

CAPRIFOLIACEiE.
Linnsea

borealis, Gronov.

Symphoricarpus
lacemosus, Mx. ,'. pauciflorus, Bobbins.

Lonicera
ciliata, IMuhl

.

hirsnta, Eaton,

parviflora, Lam

.

Diervilla
tritida, Manich

.

Sambucus
Canadensis, L.

pubens, Mx.

Viburnum
acerifolium, L.

lantanoides, Michx.

Lentago, L.
nudum, L. v. cassinoides, G

.

Opulus, L.

pubescens, Pursh.

Triosteum
perfoliatum, L.

RUBIACE-S.
Galium

Aparine. L.

asprellum, Michx.
<.irc;i?zans, Michx.

hmceolatum, Michx.

trifidum, L.

triflorum, Mx.
.ventm, L.

Cephalanthus
occidentalis, L.

Mitchella
repens, L.

COMPOSITE.
Eupatorium

ageratoides, L.

perfoliatum, L.

purpureum, L.

Aster
acuminatus. Michx.

.cordifolins, L.

corymbosus, Ait.

iongifolius, Lam.
NoxiP-Angliiv, L.

macrophyllus, L.
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miser, L.
puniceus, I.,

.simplex, Willd.

tenuilblins, L.

Erigeron
annuum, peis.

Cauadeuse, L.

Pliiladelphicum, L.

stiigosum, L.

Diplopappus
umbellatus, T. and G.

Splidago
arguta, Ait.

('. scabrella, Gray.

1)1 color, L.

v. concolor, U .

(•a'sia, L.

Canadensis, L.

gigantea, Ait.

latifolia, L.

lanceolata, Ait.

nemoralis, Ait.

S(iuarrosa, Muhl

.

Inula
Ilclenium, L.

Ambrosia
artemisisefolia, L,

Xanthium
strumariuni, L.

Rudbeckia
hirta, L.

Bidens
Beckii, Torr.

cernua, L.

chrysanthemoides, Mx

.

connata, Muhl,
I'rondosa, L.

Maruta
Cotiila. DC.

Achillsea
Jlillefolium, L.

Leucanthemuni
vulgare, Lam.

Tanacetum
rulgare^ L

.

Artemisia
Alisi»fhiii/ii, L.

liiennis, Willd.
vulgaris, L.

Gnaphalium
decurrens, Ives,

uliginosum, L.

polycephalum, Mx.

Antennaria
niargaritacea, R. Br.

plantaginifoiia, R. Br.

Senecio
aureus, L

.

Erechthites
liieraiifolia, Raf.

Circium
arvense. Scop.

lanceolatum. Scop.

Lappa
otficinaliSi All.

Lampsana
communis, L.

Cichorium
Intyhus, L.

Hieracium
Canadense, M.x.

scabrum, Michx.

Nabalus
albus, Hook

.

altissimus, Hook.

Tragopogon
pratensis, L.

porrijolius, L.

Taraxacum
Dens-leonis, Desf.

Sonchus
arvensis, L.

asper, Vill

.

oleraceus, L.

Lactuca
Canadensis, L.

V. sanguincfj, Gra)'.

LOBELIACll^.
Lobelia

cardinalis, L.

inflata, L

.

CAMPANULAGEiE.
Campanula

aparinoides, Pursli.

rotundifolia, L.

ERICACEAE.
Gaylussacia

resinosa, T . and G .

Vaccinium
Canadense, Kalni.

corymbosuui, L.

macrocarpon, Ait.
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Oxycoccus, L.

Pennsylvanicum, L.

vacillans, Solander.

Chiogenes
hispidula, T. ant! G.

Arctostaphylos
Uva-nrsi, ypreng.

Epigaea
repens, L.

Gaultheria
procumbens, L.

Cassandra
calyculata, Don.

Andromeda
polifolia, L.

Kalmia
angustifolia, L.
glauca, Ait.

Ledum
latifolium, Ait.

Pyrola
chlorantha, Swartz.

elliptica, Nutt.

rotundi folia, L.
V. asari folia, G.

1\ incarnata, G.
secnnila, L.

Pterospora
Androniedoa, Nutt.

Moneses
11ni flora, Gray.

Chimaphila
nmbcllata, Nutt.

Monotropa
uniflora, L.

AQUIFOLIACE^.
Ilex

verticillata, Gray.

Nemopanthes
Canadensis, DC.

PLANTAGINAGE^.
Plantago

lanceolala, L.

major, L.

PRIMULACE^.
Trientalis

Americana, Pursh.

Lysimachia
ciliata, L.
striata, Ait.

thyrjiiflom, L.

Anagallis
arvensis, L

.

Samolus
Valerandi, L. v. Americanus, Gr.

LENTIBULACEJE.
' Utricularia

cornuta, Michx.
intermedia, Hayne.
vulgaris, L. v. Americana, Gray.

OROBANCHACE^.
Epiphegus

Yirgiuiana, Bart.

SOROPHULARIACE^.
Verbascum

Blattaria, L

.

Thapsi/s, L.

Scrophularia
.nodosa, L.

Ohelone
glabra, L.

Pentstemon
pubescens, Solander.

Mimulus
ringens, L.

•Gratiola
anrea, Muhl.
Virginiaiia, L.

Ilysanthes
gratioloides, Benth.

Veronica
a</restis, L.

Anagallis, L.
Americana, bchw.
nrvensis, L.

officinalis, L.

peregrina, L.

scutcllata, L.

serpylli folia, L.

Gerardia
purpurea, L. v. paupcrcula, G-

Pedicularis
Canadeusis, J.^.
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VERBENACE^.
Verbena

liastiita, L.

urticifolia, L.

Phryma
Leptostachya, L.

LABIATiE.
Teucrium.

Canadense, L.

Mentha
Canadensis, L.

piperita, L.

Lycopus
siiinatus, (J ray.

Virginicus, L

.

Hyssopus
officinalis, L.
1 (white flowered variety)

Calamintha
Clinopodiuni, Benth.

J^ejitta, Link.

Hedeoma
pulegioides, Pers.

Nepeta
Calaria, L.

Glechoma, Bentli.

Dracocephalum
]iarviflornm, Nutt.

Brunella
vulgaris, L.

Scutellaria
galericulata, L.

lateriflora, L.

parvula, Mx

.

Galeopsis
Tetrahit, L.

Leonurus
Cardiacd, L.

Stachys
])alustris, L.

V. aspcra, Gray.

('. cordata, Gray.

Lamium
am/ilexicaule, L.

BORRAGINAOEJE.
Echium

vuhjare. L.

Symphytum
(ifTicinalf, L.

Lithospermum '^

arvense, L.

officinale, L.

Asperugo
jirociimbens, L.

Echinospermum
Lappiila, Lehni.

Cynoglossum
Morisoni, DC,
officinale, L.

Virginiciuu, L.

Lycopsis
arvensis, L.

CONVOLVULACE^.
Calystegia

sepiuni, R. Br.

spitlianit-ea, Piirsh.

Cuscuta
Gronovii, Willd.

Convolvulus
arvensis, L.

SOLANAOE^.
Solanum

Dulcamara, L.

nigrum, L.

roslralum, Dunal.

Physalis
grandiflora, Hook.
Peruviana.

Hyoscyamus
niger, L.

Datura
Stramonium, L.

Nicotiana
rtistica, L.

GENTIANACE.ffi.
Gentiana

Andrewsii, Griesb

Menyanthes
trifoliata, L.

APOCYNACE^.
Apocynum

androsa-niifoliuni, L
cannabinum, L.
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ASCLEPIADAOSiE.
Asclepias

(,'onuiti, Decaisno.

incavnata, L.

OLEACE^.
Fraxinus

Americana, L
pubescens, Lam.
sambuci folia, Lam.

ARISTOLOOHIACE^.
Asarum

Canadt-nse, L

.

CHENOPODIACE^.
Chenopodium

ci/liuin, ij.

Botrys, L.

i^laucum, L.

hj/bridum, L,

urbicum, L.

Blitum
Bonus-Henricus, Eeicli.

(apitatum, L.

Atriplex
patula, L.

AMARANTACE^.
Amarantus

(ilbus, L.

relroflfXUSy L.

POLYGONACE^.
Polygonum

acre. H. B. K.
amphibium, L. i'. aquaticiim.

V. terrestie.

ari folium, L.

aviculare, L.

('. eiectum, Iloth

.

lilinode. Mx.
Convolvulus, L.

dumetoium, L'Her.
('. Hcandens, Gray.

Jli/drojiiper, L.

hydropiperoides, M.x.

orientate, L.

Penusylvauicum, L.

Persicaria, L,

sagittatum, L.

Rumex
Avto--<ella, L.

cris/iifx, L.

maritimus, L.

ohtusifoliu!^, L.

orbiculatus, Gray,

verticillaius, L.

Fagopyruna
eKCidentum, Mcencli.

THYMELEACE^.
Dirca

palustris, L.

EL^AGNACE^.
Shepherdia

Canadensis, Nutt.

SANTALACE^.
Comandra

umbellata Nutt.

CERATOPHYLLACEiE.
Ceratophyllum
demersum, L.

CALLITRICHACE^.
Callitriche

verna, L.

EUPHORBIACEiE.
Euphorbia

Ci/parissias, L.

Jlelioscopia. L.
maculata, L.

Acalypha
Virginica, L.

URTICACE^.
Ulmus

Americajia, L.

fulva, Michx.
racemosa. Thomas.

Urtica
gracilis, Ait.

Laportea
Canadensis, Gand.

Humulus
Lupulus, L.

Pilea
pumila, Gray.

Bcehmeria
cylindrica, Willd.
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JUGLANDACE^.
Juglans

( inerea, L.

Carya
umaia. Niilt.

CUPULIFER^.
Quercus

alba, L.

macrocarpa. Miclix.

rubra, L.

Fagus
ferrngiiiea, Ait.

Corylus
rostratra, Ait.

'

Ostrya
Virginica, Willd.

Carpinus
Americana, Michx.

MYRICACEiE.
Myrica

(nile, L.

Comptonia
aspleiiifolia, Ait.

BETULACE^.
Betula

papyracea, Ait.

lutea, Michx. f.

Alnus
incana. Willd.

SALIOACE J:.

Salix
Candida. Willd.

cordata, Mubl.
V. angustata, Pursh.

discolor, Muhl.
/ragHis, L

.

humili.s, Marshall,

livida, Wahl. v. occidentalis, Gray
lucida, Muhl.
nigra, Marshall,

petiolaris, Smith.

Populus
'i/b'i. L.
balsamifera, L.

Jilatata, Ait.

grandidentata, Michx.
tremuloides, Michx.

CONIFERS.
Pinus

Banksiana, Lamb,
resinosa, Ait.

Strobns, L.

Abies
alba, Mx.
l>alsamca, Marsh.
Canadensis, Michx-
nigra, Poir.

Larix
Americana, Mx.

Thu^ja
occidental is, L.

T£tXUS
baccata, L. /'.Canadensis, Gray.

Juniperus
comniunis, L.

Virginiana, I^.

ARACE^.
Acorus

Calamus, L.

Caila
palustris, L.

Arisaema
triphyllum, Torr.

LEMNACE^.
Ijemna

minor, L.

polyrrhiza, L.

trisulca, L.

TYPHACEiE.
Sparganium

eurycarpura, Engelm.
simplex, Huds.

Typha
angustifolia, L.

latifolia, L.

NAIADACE^.
Naias

liexilis, Ptostk.

Zanichellia
palustris, L.

Potamogeton
Claytonii, Tuck.
compressus, L.

gramineuis, L. v. lieterophyllus, Fries.

natans, L.

pectinatus, L.
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peitoliatiis, L.

luisillus, L.
Spirillus, Tutk.

ALISMACE^.
Alisma

Plantagu, L. v. Aineiicamun. uv.

Triglochin
maiitimum, L v. platiim. ti.

Sagittaria
variabilis, Engelni.

heterophylla, i'ursli.

HYDROCHARIDACE^.
Anacharis

Canadensis, Plancli.

Vallisneria
spiralis, L.

ORCHIDACE^.
Orchis

spectabilis. L.

Habenaria
blephariglottis, Hook,
fiilatata, Gray.

Hookeri, Torr.

V. oblongifolia, G.

liyperboica, Llndl.

orbiculata, Torr.

psychodes, Gray.
rotiindifolia, Ricli.

tridentata, Hook.
viridis, K. Br. /•. bracteata. Rcicb

.

Goodyera
repens, R. Br.

Spiranthes
(.erniia, Richard.

Calopogon
piikhellus, R. Br.

Calypso
lioroalis, Salisb

Pogonia
ophioglossoides, Nutt.

Microstylis
nionophyllus, Lindl.

ophioglossoides, Nutt.

Liparis
Lti-Sflii, Rich.

? (large form with 'lA How
and leaves 9 inches long)

Corallorhiza
innata, R. Br.

multiflora, Nutt.

Cypripedium
acaule, Ait.

parviflorum, Salisb.

pubescens, Willd.

spectabile, Swartz.

IRIDACEiE.
Iris

versicolor, L.

Sisyrinchium
Bermudiaua, L.

SMILACE^ffi.
Smilax

herbacea, L,

LILIACE^.
Trillium

cernuuni, L,

erectum, L.

V. album, Pursh.

erythrocarpura, M.x.

granditlorum, Salisb.

Medeola
Virginica, L.

Streptopus
roseus, Mx.

Uvularia
grpnditlora, Smith.

perfoliata, L.

sessilifolia, L.

Clintonia
borealis, Raf.

Smilacina
bifolia, Ker.

racemosa, Desf.

stellata, Desf.

trifolin, Desf.

Polygonatum
bi riorum, Ell.

Asparagus
ofiicuutliff, L.

Lilium
Philadelphicum, L.

Erythronium
Americanum, Smith.

ers Allium
tricoccum, Ait.
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JUNCACE2E.
Luzula

campestiis, DC.
pilosa, Willd.

Juncus
bufonius. L.
Canadensis, J. (>ay. v coarctatus, Gray.

etfusus, L.

tiliforrais, L.

nodosus, L.

tenuis, Willd.

PONTEDERIACE^.
Pontederia

cordata, L.

Schollera
t;raminea, Willd.

CYPERACE^.
Cyperus

diandrus, Torr.
inflesus, Mulil.

strigosus, L.

Dulichium
spathaceum, Ricli.

Eleocharis
acicnlaiis, Torr.

obtusa, Schnltes.
palustris, E. Br.

Scirpus
atrovirens. IMnhl.

Eriophorum, Mx.
fluviatilis, Gray,

piin.uens, Vahl.

validue, Vahl.

Eriophorum
gracile, Rith.

polystachyon, L.

Virginiciim, L.

Rhyneosphora
alba, A'alil.

Carex
aquatilis, "Wahl.

aurea, Nutt.

bronioides, Schk.
Buxbaumii, "Wahl.

canescens, L.

V. vitili.-:. Gray.

crin.iii, Lam,
cristata, Schw.
DeweyaiDa, Scbw.
ebuinea, Boot.

Enanionsii, Dew.
gracillima, tSchw.

granularis, Mubl.
gynocrates, AVormsk.
llitchcockiana, Dew.
Howtonii, Torr.

bystricina, Willd.
intumescens, Rudge.
lagopodioides, Schk.
lanuginosa, Michx.
laxiflora, Lam.

V. blanda, G.

V. intermedia, Boot.

limosa, L.

lupulina, Mubl

.

monilc, Tuck.
(P:deri, Ehrh.
oligocarpa, Sebk

.

oligosperma, Mielix.

pauciflova, Liglitf.

jjedunculata, Mubl.
Pennsylvanica, Lam.
plantaginea, Lam.
platypbylla, Carey.

j)olytrichoides, Mubl.
Pseudo-Cyperus, L.

retrorsa, Scbw.
riparia, Curtis,

rosea, Scbk.
scirpoidea, Michx.
scoparia, Schk

.

.siccata, Dew.
sparganioides, Mubl.
xtellulata, L.

1'. sciri)oides. Boot.

stipata, Mubl.
straminea, Sobk.
stricta, Lam.
squarrosa, L.

tenella, Scbk.

teretiuscula, Good,
trisperma, Dew.
Tuckermani, Boot,

umbellata, Scbk.
utrieulata. Schk

.

varia, Muhl.
vuliiinoidta, Miclix.

GRAMINE^.
Leersia

oryzoides, Scbw.
Virginica, Willd-

Zizania
aquatira, L.

Alopecurus
i r^stul; tu.s, Mx.
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Phleum
/iriilei/yr, L.

Sporobolus
lieterolcpis, CJray.

Affrostis
alUa, L.

scabra. Willd.

vulgaris, Wiilr

Cinna
arnuilina .ea, L. v. poiulula, G.

Muhlenbergia
gkiiuerata, Trin.

Brachyelytrum
aristatum, Beanv.

Caiamagrostis
Canadunf^is, Beauv.

Oryzopsis
asperifulia, Mx.
melanocarpa, Muhl

.

Spartina
cynosuroides, Willd.

Dactylis
glomerata, L.

Grlyceria
aquatica, Smith.
Canadensis, Tiin.

fluitans, E. Br.

nervafa, Trin.

pallida, Trin

.

Poa
annua, L.

conipressa, L.

pratensis, L.

Festuca
ovina, L.

V. rubra. G.
rubra, L.

Bromus
ciliatus, L.
Kalmii, Gray.
racemosus, L.

SrriiUnilS, L.

Lolium
jierenne, L

.

Triticum
repens, L.

Hordeum
Jubatum, L.

Elymus
Canadensis, L.

V. glautifulius, Muhl.
Virginicus, L.

Danthonia
spicata, Beauv.

Aira
ea>spitosa, L.

Phalaris
arundinaeea, L.
Canariensis, L.

Panicum
Cru-s-Galli. L.

depauperatum, Muhl.
dichotomun), L.
glabrum, Gaudm.
sa?i(/uinale, L.

xanthophysum, Gray.

Setaria
fffaiica, Beanv.

Ilalica, Kunth.
riridis, Beauv.

Sorghum
nutans, Gray.

EQUISETACE^.
Eqiiisetum

arvense, L.
liyemale, L,

liniosum, L.
scirpoides, Mx.
sylvatioum, L.

FILICES.
Polypodium

vulgare, L.

Pteris
aquilina, L.

Adiantum
pedatuiu, L.

Asplenium
angustifolium, Mx.
Fili.x-fcemina, Bernh.
thelypteroidcs, M.x.

Trichomanes, L.

Camptosorus
rlii/.oi)hyllus, Link.

Phegopteris
Dryopteri.?. Fee.
polypodioides, Fee.

Aspidium
atrostiehoidcs, Swz.
cristatuni, Swz.
Goldianum, Hook,
marginal e, Swz.
Noveboracense, Swz.
spinulosum, Swz. v. interme.lium.

Thelypteris, Swz.
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Woodwardia
Viiginica, Smith.

Struthiopteris
Geniianicn, WilUi.

Onoclea
scnsibilis, L.

('. ol)tusilc)bala: Tr.

Cystoperis
bnlbifera, Ueiiih.

tVagiiis, Beinli.

Woodsia
Ilvensis, R. Br.

Dicksonia
punctilobiila. Kunze.

Osmunda
cinnamomea, L.

Claytoniaiia, L.

regal is, L.

Botrychium
ternatum, Swartz. i\ hinarinide.s, Mt
Virginicum, Svvz.

LYCOPODIACE^.
Lycopodium

annotiniini, L.

clavatum, L.

complanatum, L.

v. Habinafoliiiui, S]).

(lendroideiini, Mx.
luciduluin, M.\.

Selaginella
apus, Spring,

rupestns, Spring.

Description of Plate I.

Fig. 1. Comarocystiles punctatus, Billings:—Dorsal view of a specimen in

possession of Dr. J. A. Grant, probably the largest and most perfect yet

discovered

.

Fig. \a. Arms and pinnuhe of the same, figured separately to enable the

fossil to be depleted natural size.

*Fig. 2. Ventral side of a specimen
; o the mouth,

*Fig. 3. Left side of a specimen
; o the mouth.

*Fig. 4. Lateral opening (enlarged).

*Fig. 5. View of summit (enlarged), showing opening and position of arms.

Desciuption of Plate IL

Fig. 1. Leaf of Nasturlium lacuslre, showing mode of reproduction from the

leaves.

Fig. 2. Pityobius Billinffsii, B\ax\d

:

—A beautiful and rare Elater, of which
this locality appears to be the peculiar habitat. The first specimen was found
by the late Mr. B. Billings, and presented to the Entomological Society of

Philadelphia, in whose Proceedings for 1864 its description is given. No other

specimen is recorded, except the one from which this drawing is made. This (a

male) was captured by Mr. W. H. Harrington, at Billings" Bridge, on the 26th

June, 1878.

*rigs 2, 3, 4 and 5 ars taken from Decade III, Geological Survey o" Canada.
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fFig. 3. Phijsa Lordi, Baiid :—Two ol the largest specimens found in Mecefa's-

Lake, showing the greatest variations.

fFig. 4. Limnma gracilis, Say :—From a dead but very perfect specimen.

fFig. 5, rhysa Billingsii, Heron :—From the largest specimen found, the

usual size being much less. This sliell was formerly (with doubt) considered by
Mr. Heron to be identical with Plnjsa brevispira, of Dr. Lea,—for the description

of which see Philadelphia Academy of Science, 1864, page 116—but, having
collected many more of the shells during the publication of these Transactions,

he feels sure that it is a new species, and has given it the above name. Descrip-

tion : shell, ovate, semi-translucid, thick and strong
;
smooth when not covered

with a very slight drab incrustation of dirt ; colour, pale greenish drab ; whorls,

rather more than four, the last very large
;
sutui-e, distinct, but not very much

impressed; spire, prominent, acuminated; aperture, one-halt the size of shell;

lips, sharp, strongly thickened within with wliite enamel, which is a continuation

of the columellar fold ; in many shells there are three or four of these lip thick-

enings, marking former stages of growtli ; these thickenings are apt to become
yellow with age. Animal, tentacular, with a distinct heavy black line running

full length, except at the base, where there is a transparent zone, often broken or

disturbed ; body covered with minute black spots, which are assembled into what
are apparently two lines, diverging from tip of tail, which is sharp. Shell, with

animal alive, dark olive ;
divergence, generally 62 degrees, but, in a few shells, it

reaches even 89 degrees ; dimensions, one shell (62 degrees), length, half an inch,

width, five-sixteenths of an inch; another (89 degrees), length, seven-sixteenths

of an inch, width, a little over a quarter of an inch ; habitat. Billings' Bridge,

near Ottawa, Canada.

fFig. 6. Helix nitida, MuUer (enlarged).

fFig. 7. Helix mimitissima, Lea (enlarged).

fFig, 8. Helix milium, Morse (enlarged).

These two beautiful plates have been kindly executed for these Transactions

by Mr. A. Grignard, who has joined the Club during the present year.

+The above six species of shells are recorded fron\ Canada for the first time.
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