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V. I'rcxiilrtitiiil . I </(/;•(•.•,«. Tlir IHnhi'jicdl liiv stl'jiitioii of CaiKidian

Walers, ]Vilh Sperinl liifireitce to the Guiernmenl

liioh/jicdl SlatitHS.

By PnoFF-sson KD\v.\nD E. Puixce.

Dominion Commls.-.loncr and General Inspector of FUhcrle» for CanKla.

(Read May H, 1907.)

"ITdw iH'iiiitiful is tile siii!" CicM-n .•xclaiiiipd in a stiikinir ini."iif.'o

in tlif "I),' Xiitiini Dconiiii" " Wlmt llu- miinlirr iin.l infiniti'ly

varied fimiis of il.'< iiihabitantsi ! Sciiiic contaiiUMl dirp in its Imisoiu,

some floatinp at its surfarp, olhcis (•lin;:infj liy tlu'ir shrlls to its rocky

filioros." Such wore the anient terms in which the IJonian onit)i. a

century hefore our era comnienced, spoke of the ocean ami its liviiii,'

inhabitants, thouph he little dreamed of the marvels which hinloricMl

research two thousand years huer wouhl reveal to thv wondering inteili-

gvncc of mankind.

The investigation of the watery deptlis. marine and fresh-water,

upon our planet, has an irresistible fascination. Tt is full of

surprises, but its results appeal not to the imagination alone,

nor merely satisfy the scientific craving for knowledge, rather

do they afford practical aid of vital im])ortance to the great

industries pursued upon seas, rivers and lakes. Pre-eminently

amongst modern nations has Germany realised this. France

and the United States, too, have done their part, hut when

England handed to the German Emperor the island of Heligoland,

in 1890, before any forts for defence, or new wharves for commerce

were erected, a Marine Biological Station was founded for investigating

the treasures of the seas around.

Though man divides the domain of nature into various fields, the

divisions are wholly artificial, for nature is one, and nowhere can we

find a more striking illustration of this than in the field of research with

which this address is more especially concerned.

Marine Biology Benefits Fisheries.

The interdependence of all the various forms of aquatic life is,

perhaps, not the least remarkable of the many impressive results of

recent biological research. From the lowest and simplest vegetable

forms up to the highly organised and economically valuable fishes in

our waters the chain of dependence runs, and we can never hope to
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I'idiicer lUuloijical Work in Canada.

Rut the invpstifiation <.f wntcre ko v;i,*t ns those of Cana.lii iniKht

Wfll iippal cv.n tti.' ino.'l xtout-h.iirl.Ml of tlir ,ir\.,i,is ol m irn,v. InlU-

ciilti.'s rxisl. l,owc\,i-, not to ,U\vv liiit to iiisi.iiv .'Ifoit and. looking' bark

ov.T till' past liistoi-v of tiiolov'ical pn)j,'ivss in Canada, one may at tiint-s

f..(.l disappointed at' til.' nieajriv .iTorts and spa.se ivMilts oltwi a.lii.v.'d

but i-.;;litlv rstiMiat,-! w niav ferl justifiably proud ..,' ttic pion-MTs. who

work.d alonc' and unappivriatcd. and und. r many dis.idvantav'.'s. uiid

vet pitlicivd surli a sloiv of s.ic'nti(ic knowlrd;:,. as w m Canada |.oss..m

to-lay. May tin- pnulms ^lu'sli,, wbi.li stiniulat.d ib-m stir us, tbwr

unwortliv suci t'ssois I

When n t)ov I saw much of tlio vfticrnblc und rifrhtly voncrat-d

Brili^h /onlnirist. the Ifcv. Tboiims lli.uks «l.os,. nionoj:rapl.s on

hvdi-oi.i and p.dv/oan zo.dofxv a.v nn iinpn-isliabl.. .b.m..nt in \W fabric

of ma,in. biolo;.'v. and I w.-ll n.m,.i.ib..r th. jilow of d.li.'ht with whi-h

ho nT..iv,.d some bott'.'S of sp.rim.ns after their Uui- an.l penlo««

vovape from Canada, wliieh then seemed to Kndi.hmen as ,l,<tant as

Mar« That was ii.'arlv H* vears aj:o. and /ealous ob,ervri>- were at w..rk

in nur land then, wluwe speeimens I saw. as bib'r in mv seieutiti.' eaiver,

T saw b.,ttlesof Anmlids sent to Dr. Melntosh ' bv Dr. Whileaves

Mfter his earlv dredj:in-s in the (iulf of St. Lawrence. Mr. Tlin.ks hko

his Canadian n.nfnr.. was a snlitarv worker-- I am ;:oin^ for a ho ,-

dav pet me mv boots from Carley. the shoemaker." be said one (ay to

his servant The s.-rvant found to his amazement bat the pan^el pon-

tainiP.' Mr. Tlirnks" pair of hoots measured 30 inches by 12. and m.-ht

have Iren a vounc calf wrapped up in paper. The holidav was to U,

spent at Tenbv or Torq.av or some favot.rite resort for marine zoolo-

gists and the' hoots were hupc sea hoots for wadimr in tidal pools or.

workinf: on a fishinfr boat amidst drodfros and nets.

yorthern and .^outhmi >>rT,V.s- in the Gulf Waters.

European naturalists wert- under the impression that the fauna of

„„. shoivs of Cana.la. at least the Atlantic waters, was n.tlly of a truly

Boreal character: hut. over an .xtent of ten thousand tn.les of coas on

he east and seven thousand on the west, a variety of faunas nu^ht bo

, . „.inr, thit Professor Mcintosh. In a rocopt Iptter,

M feel bound to mention tn.u »roi. ....
, , f I'le iDiiroachinK completion of the srrcat Monograph of the

nt;rA^e.l ...r.ts w-on,Vrful serle. of superh eotoure.t P-a.es .he

work of Profe;sor Mcintosh's lamented sister, the late Mrs. Roberta

GUnther This splendid and monumental work, In course of publication for

over thirtv years bv the Ray Society of London. Is an honour to that famous

society, and the mn<„>u,n opus of the greatest of living marine biologists.

I
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c'X[XHti'il n» t'lial m in tin' wiit.'id U'twccii il.c Yorkshire

cottHt nnd the maM of S|niin. "IT ('ii|m' Finintcrri'. In the

northern re^'iiin>. my I'rniii (iijie « hulltv koiiiIi throujjh tiie

Striiits of Hi'llc Isle to Aliliioxli. anil even ujt tlie St.

l^wreiice for Hotiie ilistanee, tliere oi i iir hjm'i ies which U'lonj,' to the

CiriH'nhinilie or, us |)r. Sehrnilt miys, the leehimlie I'aiiim, " llr. Henri

liohonne iii'ii inontre «les hniehiopoilex," he nays, " ipi'll uvait rapportes

des eoti'S ilUiunile et <|tli ntl>pelient totit a fait eenx ipie j'ai trouve*

iei." ' Yet it was u \i'rv lar>.'e spei iinen of I'iiijmliii, \\w tropical I'ortu-

ffuese Man of War, which Sir Heiirv lli)tin\casile u\\\ us he a|)proaehcd

Canada fnun ('a|)e Kay on .\ii;:iist 'MH\\, Isll, and he ).'lowiii;.'ly

tlefcrilicd its hrilliaril cerulean hues. |ir. Whiteaves is no douht well

jiistiticd, from his really unparallcleil knowledp' of the shallnw and deep

water fuiiim of our Atlantic couat, in questioning the view of Dr. A. S.

I'aekard, that llm term Syrlcnsian should he ajiplii'd f'l the ulmh' body

of water, shallow aii<l deep, <d' the (iulf, ancl I.,ahrador, an 1 Nova Scotia

hut rather that the term applies to that c\ti'i)sic)ii nf llic 15oreMl faura

stretching from Maine, the Noviv Scotia coast, tlio Uulf, and tiie outer

Labrador waters across the Atlanlie to Iceland and the Xiuway coast,

from the Naze northward. It may he doubted whet her. however, the

lern. Acadian will he found ultiuuitely t" accurately apply to thi' very

extensive areas eudjraeinf; the (Jrainl Manan waters. I'assaiiuupioildy

15ay, Halifax Harl)our, I'riiiee Kdward Island, the Ma^dalens, and the

southern part of the Bay of Chaleurs, exclusive of the deeper parts.

The preat l)ody of ice annually luoviurj from tlie North Shore and

possibly from Davis an.l Hudson Straits. (h)wn throuL;h Xorthundierland

nnd Cabot Straits, and lui<rf;injr the shores, oceasioually remainin;;,

indeed, on tlio Inverness shore of (^ape Breton until June, has a potent

influeiuc on the insliore sh.illows, and results in that paucity of species

and stunted character of s])eeiniens which have disajipointed many a

zealous naturalist wlicn investifiatini; our (iulf littoral fauna. While

active forms, like fishes, nnd floating invertebrates, like iuedus;e, mav
mislead, faunistieally, whereas non-niiirratory creatures like Echinodenns,

Annelids, Polyzoa, Mollusks, etc.. nuiy ho diafrnostie, yet the recent

captures of many more southerly f: 'les. Scomheroids, (S'comhrromonii!,

Poronotm, etc.,) the Tarpon (Tarpon ntldnticits), the Sword-fish

(.Yi'iih'n.t ijIiKliiis), and many sharks and dojr-fislirs. which favour

warmer zones, must he taken as indications that l)odies of warmer water

interdifritate with ilie eohler bodies sweepinjr from the nortli, and render

it difficult to define fannistic areas, until the main currents off our .shores

have heen more fully nuipped out."

' " MnnoRmphle de L'lslp Antloo.stl." Paris, 1904.

•The TItial Survey carried on asaldumisly for many years by a Fellow
of the Society, Dr. W. Bell Dawson, is doing much to fill the gap.

24727
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Si;,nifir.,nr.' of t',C 0,j.!,r Di^lrihutinn.

, , f ,1 .1.,,. iOtlrtil liniiiiiiit), in

"••H.^.-u.>.- •:'''-;: ^;:::.::;:!;:;;::a';:x.:un;:::'^^

^ :„;;,:; s ;,;.,.„. in..i, '-•-..... .ho .uatcacar...r^^

,, „„.,,. <;„,f .,,...„.. „, anv ra,. .ho., ah.n. .,. north -.* -^:;:;

,,i,,,„i,.al inv,..i.a,ion i. .h„s no, nuMvly

--^f ^^ *, '"^^'^,,

;:;!v.il clu.nucal. eU... vhi.h .l-.-rnnne its f.un>st>c fo.Uur..

ron,i„rison of SortU Sat and <ia,: of St. La,rn;ur.

N..W uo know that .u.h u l.o,ly «t wat.r «s Iho North Soa whul,

iH v.rv .hallow an.) mdu,U.s a nu.nhor of hank., fungous a. hshmg

.n.un.U. has a low bolton, ,..n.,...a,n>v.M a g.vat I-' ^^ ' « '^ >

.,,..,allv towanl. the no.th is coveiv-l with a stnUmn of c-
1 >

a n

tL n.Ul stratum is tnuv.l to tlu- Po'T cu.n.nt. wh.lo ahove this .
ho

,an»..r w.tl.nv of tho Atlantic c-.un.nt, still n-tainin, .o.neth.ng pf ho

S„am mlUuMKe. l»ut th.. average depth of the North Nc>a .. less

n L hun.lrea fatho.ns. over a great part of the o- - -^ -
r.,,v thousand s.,uare miles constituting its area ;

shalhnung most

niukr.llv moreover, towards its soutlierly margin.
''

n- northern portions nu,gefro,n,.;o ,o:;oo an.. 100 f:..l^

and still further north, deepen into the waterj abys^ of the Norwegian

<..,. «liii-li sliows -.'.OlMI fiilhoins. .

; 1. >us .ishing l,an.<s are iniu-li scattered; hut ,1. pnneipa .

t,e T l-..r. hes ahout scvcntv miles diiveily east of 1- laml.orough

I nd Xrls. and runs norlh-cnsfily for 1.0 miles, heing sixty nule

r:i at its greatest i„ Uh. The depth is onlv -en ^o w^itj^^.

l.ank '"''^•"'"7'
.,.,,,. Pi,,.,, fi.hins hank sixty nules long.-nnd

TTl iriho Mw -fv t'o fiftv fathonts. Southeast of the Dog.or

t^:l:rt::l, twdve to eighteen fathoms deep,, and the Leman

and Dowsing Banks.
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Tn spite of many marked ilitTerences, there has always seemed to
me to 1.0 an analojry, I would say, a correspondence, between the North
Sea or (ieniian Oiean. and tlie (lulf of St. Lawrence. I haw often
thoufrht of Elisee ]{eelus' view that " tlie western coasts of Europe and
Africa correspond with the eastern coast of this continent, not with the
western as analojiy would indicate."'

Both seas are. towards the nortli, bound east and west bv elevated
ancient rock-formations. Xorway and P.ritain alike jiresentin.' to the
Kii bold rujrped ramparts, just as Gaspe an<l Xewfo-mdiand ""do ; but
there is no counterpart of Labrador in tlie case of the Xorth Sea.

Both, ajrain, become extronicly shallow in their southern portions,
the nnresistin<r arenaceous beaches, of recent fonnation. and the friable'
chalk cliffs facinjr the fjnrman Ocean the sea perpetuallv devours, or as
in the case of tho Xctherlands. lar-e tracts of country are inundated
by it just as the Chipie.to Islliiniis is still to some . uent inundated
to-day, and must formerly have been wholly subiiierjred.

Wcri' til,' Gulf ami Ihiij of FiiikIii roiiliinioiix:'

If there was communication !» twecn Miiias i;,: a and TTalifax
Harbour by the Stewiacko Valley, Grand Lake, and the lakes near
Windsor Junction, to which <roolofrists may. perhaps, raise insuperable
objections, then the occiuivnce of oysters about Halifax Harbour, Jod-
dore Head, and even further cast, can be tmderstood.

^^

The re-ion at the head of the Bay of Fundv at any rate has been,
one of exceptional gtx.lopical disturbance and complexity" as Dr

Georpe I)aws..n said, and. if Prince Edward Island has been elevated not
much before or after, peologically spcakin<r. then the fauna of the Pas-
Mmaquoddy waters and further south would have continuitv with the
waters of the Gulf of St. Lawrence. But, it mav be objected that the
oyster is practically absent from the Bay of Fundv proper, which forms
as It were a non-ostrciite region between the prolific areas of Connecti-
cut, Xew York. Maryland, etc., on the south, and Xorthumberland
Straits on the north. With the closing of the Bay of Fundy its condi-
tions. It must be remembered, would so change that the high tides the
famous " bore," the increase in mud deposits, the stranding of ice in
the shallows, and other physical, chemical, and biological changes
sufficiently account for the disappearance of the ovster. The Gulf ice
would moreover not be retained in the cnl-dr-sac fonncd by St George's
Bay and the Inverness shore of Cape Breton. If the northern ice passed
into the Gulf at all to the extent to which it does now. it would be
earned, with the local fields of ice. down the Bav of Fii.h!v. ..nd w.„l^
oi.Nippcar rapidly as it passed into the warmer zones.

-?<;'.rv=fiS«si.f'i'.'
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The avora.i-'r (\r\>lh of the (Julf of St. I.iiw.vnrc is '^'Od fathoms;

over ;iOO fathoms mhlwav lutwccn <iro>-c IsU'. !!).• .\la-(hiK'ns. ami

Iloath I'oint. Anticosli: ami. as Dr. Whit, -vs has pointr,! ,nit. more

than a hiimln'd fathoms own- a .-onsidcrahlr part of it-. cxtiMil.

Effect of ('lii(jii'.clo Vjiliriiviil on luiuna.

May .it not be that the eh'vatioa wliirh eiit oil eommiinication

hetween'chisriitrto Bav ami I'.aie Vert.', ami hriween ColKMitti,! Hay and

IMeton. in otlier wonls. l„iw,,-ii the Bay of Fun.ly. as a whole, an.l the

Straits of Xorthiimhrrlaml. s„ alVe.ted th> fauna of the waters north,

i P the fJulf of St. Lawrence, as to leavr only isolate,! traees of a former

coninuinitv of species. The Braehiopod {rcrrhnititlina srplrvh-ion-

nUs) whicii occurs (piite plontifully in well-known i)atehes in Passaina-

quodilv Bav and further south, oc.-urs in very deep water in the (iulf

as Dr! Wh'itcaves has .-tated; the oyster occurs ahun.lantly for s-veral

hnndreds of miles south of the Bav of Fund.v.hut <urvi\c,- iu th- north

no furth.T than Cararpvt. an,l. in scattered beds, all the way down to

Pietoii and I'upvash. while the I'rincc Edward Island shores arc luoro

or less an oyster bed all round.

Jl,nil-!< of ///(.' iulf end All'iniic Shore.

In manv wavs the lishim: hanks of the .\tlantie coast of Canada

dilTer from 'the Europ.'an lianks ref(.rred to. They are much deeper,

descending in the case of the (irand Banks to 1<;0 fathoms, thouirh 2r>

to oO fathoms is a very usual .U'plh. Tlie (uu-man I'.ank. and (in:uo

I'.ank in the I'-ay of l-'undy. have l.m- been productive, hul llie -real shelf

whicli extends from the S.al Islaml sirounds. olT wi'Stern No\a S.oiia.

rouml to (\ipe r.reton and from the t a|ie North banks by way of the

Ma-dalen Islands to Cape (;a-]<(: embraMS the iircatest lisbin;.' areas

m Canada, lurbaps in the world. The Crand Banks are simtli east of

Newfoundland and are more than flOO miles Ion- by about -^'no miles in

breadth, an area larjrci -ban all Italy, ami the most extensive >ubmariim

elevation on our plam-t. The I'amous Bank codlishin-' is carried on

in depths of 111 to 10(1 fathoms. -l.T to 50 fathoms bein- most usual:

but St. Peter's iiaiik to the west. i.e. south of Bay Fortune, is deeper,

tishinir beinfr coielu.ted jn water r.O fathoms deep. South-east of this

bank i:-^ SoiUbein Shoal P.atik. an.l further west aL'ain is (Ireen Bank,

'i'ownrds Sable Isbmd are Misaine Banks, and to the east. Canso Bank,

while the famous Ban.piereau cotilinues by the Western Bank to Sable

Island Banks and south to l.a Have Bank and I.'i.l-es. situated between

Sattd.ro and Kosewav Bank? off the south eastern shores of western Xova

tier. IV., IWIT. .").
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Scotia. Tlu! .Scutari grounds and the Cape North i\^uu.> iir.^ .oiuniious
throiijjJi C'al„.t Straits with tiio Gulf Banks, thrse hanks boing 75 to
IK* i'athonib iUvp, thougli cod-fishinj; is mainly conlinod to .lepihs of
2o t„ -10 or even GO fathoms. The Mag.ialen Jshuuls form the eastern
limit of lishing banks of -reat iniportanee, while, to the north, liiyon
Island and Jiinl Rocks are adjacent to splendid grounds, on which iish-
ing is j.ursi.ed in water from irto V'l fathoms deep. Immediat,.ly
west IS JJradelle Bank; Mis,„u. Orphan ami (ireen Banks evtendin"
nortl, to <;as])e. The Labrador Banks and Anticosti mav be said to
skin the eastern Queb.r shores, ami continue as the southrrn and
northern Labrador flshini: jrrounds.

F,)r three hundred years these extensive ^n'oimds have
been persistently fished, and during the last liflv years not
less than one hundred and fifty to one humhvd and scvmtv-llNe
millions of cod-lish have, as I'rofessor Hin.l esiiiuated.

"

be..n
taken from these wafers, yet tliey remain the most productive eod-lishimj
areas known.

Most of th.' early popular writers iii.lud.Ml ob^.Tvalinns upon ihe
natural liistory of tiie land:' but the waters are usually dismissed in
curl fashion, as Zadok Thompson in one of the earliest Canadian
Ceopraphies in English, publislu'd in Canada, (at Stanst.ad.
1.^3.-,). says '• Th,. waic^is of Lower Canada contain a vrrv
great variety nf fi>l,es. Tn the lower part of the St. Lawrence
are found most of the lislu-s which are common to (1,,. oci-an
on this part of tlie continent, together with whales, seals. s(>a-cows.
porpoises, etc. Most of lh.. lakes an.l rivers aboun-l in tishrs. amori- th."

nmst imimrtant of which arc stur-emi. salmon, salmon trout, shad. bass.
J>ike. pickerel, eel. maskilonge. percli. trout, suckrr. etc.." while Alex"
:Monro. in his admirable liirle school compendium of the TTisf)rv.
Ccography. anrl Stalisti.s of British Xorth America. (Montreal. \^r,\)'.

thou-h he irives an ev,-..ll,.ni li^t of th,. bird., mammnls a-, I fi.b..-=. and
a botanical list also, di-i-ii-es th,. invertebrabs with fow words
enumerating '•' lobsters, oysters, dams, mussels, razor-fish. cval>s. and
shrimps, all of whi<.h are found in the (Jidf of St. Lawrence. Lobsters
are altindant aloni: the whole coast-line of ih,. (Julf. Ovsters nre
plentiful on the north east coast of \mv Briinswi,.k, and south we«t
coast of Prince Kdwar<l Island, and other places in (he fiulf."

Of course some early scimtilic research had. it is tru,'. been carried
on in the waters of Canada, and Dr. Whiteaves has summarised tbo w,irk
done in liis introduction to his catalogue of the ^farine Tnvprtebrata of

i6in'^'' V'
*^"''""'' '"'""'''• ''"''^ "'"•'< I"'"- ran:,,iiMn Xatnr.-.list." I.on,I,v,

lS4n, mrikes merelv onp nr two lnri,i,^ntni r.or„,p„„p„ ,.. ._...,,, . ,

'

fishps.
^ '" "'

" " '"i'''--^ .in:rn:il." anti
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Eastern Canada, lUOl, and T sliall therefore be brief in my reference to

these pioneer researches and recoiniuond a perusal of Dr. Wliiteaves'

admirable outline.

Sir J. W. Dawson's Early Marine Shidii'S.

It was as early as 1S35 that Sir Williani lawson collected marine

aniiiials on tlie shores of his native eouniy (Pictou). His " Hand-lmok

of Canadian Zoologj-," 1S:0, contains material that must he referred

lUck to these youthful marine studies, but he dees not ai^pear to have

j)ublished any account of his work, prior to 18r)8 when a popular pai-er,

'•A Week in (iaspe," was printed in the Canadian Xahiralist (Montreal),

followed by an account of si a anemones and liydroid zoophytes of tho

(lulf in the same journal, in ]8:)9. and a paper on - The 'i'lil.irolous

Won.is ' of the same waters in ISdO. These early dred,i;in<:s were

continued at intervals until lS8-.a: but ;.'eoloj.'ical work durinj; these years

demanded chief attention, altlioujrh an interesting study of the " Food

of the Common Sea-T'rdiin." conducted at Tadousac. is to be found in

the American Xaluralist Vol. T. ISCT. Tn Sir William Dawson's report

on the (ieology and Minerals of I'rince Edward Island, a list of mai'ino

Molhisca is <:iven by Dr. W. Bell Dawson. Dr. J. R. Willis carried on

for twelve or thirteen years, from 1850 onwards, the collectin<: of marine

shells olT the Xova Scotia coast, and his first list was published by the

Boston Society of Natural History in 18(i-.'. but a later li.-t was rc|>rinted

in IS'.iO in the TransacHnns "f the X. S. Institute of Xatural Science.

Dr. Robert VeJVs lnresli<jaiions.

I'roniinent anion;: the ]iionecr students of the bjobi^'y "I' the <!ult ot

St. Lawrence is Dr. Robert ISell who as early as is.",; carried on marine

invcsti^'atiiMis from l!imouski to <;aspe. lists a])pe::rin.: in the ( Irolo^iical

Survev lirports in 18:i8 and 18.')!>, some of the invertebrates bein;,' detcr-

mini'd by Sir William Dawson. Dr. Bell continued his zooloirical

st\idics in northern seas, an important contribution being printed in the

Geological Survey l?cport IS.^:., the list of Mojhisks oluained hy Dr.

Bell, in Hudson's Bay and Straits in the expeditions in ISTO. 1880,

18S2 and 188 I were prepared by Dr. Wlutenves. whili' a serie-; of Crusta-

ceans from Port liurwell in 18,s-> were deScriluMl l)y Professor S. J.

Sntith.

Br. George Dairson's Earhj Worh.

Dr. C.eorge M. Dawson, when a student at MeC 11 Puiversity.

dredged during a summer holiday at tiaspe. and the coiiection then
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mado, with othor materials, formed the !>usis of his first publislied paper.
If appeare.l. as I mention els.nh.Mv. in lf<:o, and dealt with those
mijnute foraminif,.nil forms wiiiih hiler. in 1S80, he sought for in
tlio prnlili,. sui-laee wahTs of the I'a.ill,-. Dr. Dawson's phials of
'•rianklon- from Ileeate Straits up fortunately perished in a lire in
the A\est J'arliinnenlary Block, where 1; >,>.re plaeed temporarily.

['. S. liivcslir/filioits and Others.

T nited States' workers liave been assiduous in investiiriuintr our
Canadian seas, and hapjuly there is room for all! Dr. A. S. Packard
Jr., dredged in ISCd cast of IVIIc Isle Straits, and a list of th.. sjiecies
secured appeared in the Cawvlinn XnliimHsl, Dee. 18(;:i. lie extended
his researches in ISOt and imduded th,. waters from a hundred mil,.s
mside the Straits of Rdle Tsle to ITopcdal,. over three hundred miles up
the Labrador coast on the open Atlantic. The "Rost<m Soeietv
f>f Natural History imb'lshed his Invertebrate Fatma of l.a-
brador. in ISfir, embracing liotb e.xpi^litioiis. ISCO aiid IStll
and a collection made by l-rofcssor A. K. Verrill. in ls,;i ,,-r

Anticosti and .Mingan. I'rof.'ssor Verrill carried on dre.bnn.'
work m the Grand Manan (Bay of I'un.lv) waters, in iMw'and
l.s:0. and continued them in ]>;.>. ],s:;. ,„„[ is,s;i. haterlv under the
1 nited States Fisl, Commissinn. The La Have Banks and St. Oeor-e's
P.anks were examined, as well as the .leep waters south-east of Halifax
and on' the wc'sfrn ?vova Scotia coast, and in 1883 the SS. ••

.Vlbatross
''

dredged at twenty diir nid stations in depths of 4!) to L'iii fathoms,
and the valuable and well-known n.ports in tho volumes of the Lnited"
States Fish Commission, the Connecti.at Aeadeniv. the \merican
Assoeiati.m for the Advancement of .Science, and the Tuited States
National Museum, contain the results. In 18T;5 the Briti-;, vv.ir.j,,-.
'

( hallenger." in her w.M-ld-famous .Scientific cruise, iueleded 31 st:iti..n-^

oir the Xnva Scotia coast, nnd secured some notable specimims of tlr.
bore.il .\n/.,/.„i ,ii;.„ln.l., and Anl,,l,„i /srhrir!, li! on the La ILive

.. Li isrc, T)i-. .T. A. Viu-kiuzen made a collection of mollusca,
.
m \ova .Seoii,,, ,nnd Xew'oundland. publishing a small pamohh^t

m St. .T,,hn's. Xfb!,. and three nirtlier a.'counts in Cermanv '

The
year fnllowiug saw Dr. Matthew .Tones' list of X. S. m.dlnsks' appear
in the 7 /',„,.. .V. >. f„slih,lr of Xi'lu,;iJ ^rinicc, and Dr. \\. A. Stearns.
in th.e same year. dredL'ed along the T,ahrndor coast for about 120 miles
from Forteau Bay. Belle Isle Straits, f,, S,,uare Island, and his lists
were inibli>h,.d in the I'roeeedin-s of the V. S. .Vational Museum, the
sixth volume. Mr. L. M. Turner made collections of marine animals
a'onj tlie exieiisikc sii.>re from Tlamilton Bay north to Cape Chidlev,
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nnd round into Ungavn Bay to Fort Chiiiio. The niolliisca wore re-

ported upon by Dr. W. 11. I")all, in the proceediufrs of the T^. S. National

Museum, IX, 188C. Professor W. F. (ianong, a native of Xew Bruns-

wick, from 18S4 to ISSS collected Mollusca, Echiiioderms, etc.. in the

rich waters of southern Xew Brunswick, and puhlishod a number of

jiapers in the X. B. Xatural History Society's Bulletins, and issued a

popular little volume on the '' Economic iloUusca of .Vcadia." The

various Dominion Government expeditions to Hudson's Bay, though

their ])rimary object has been in recent years to determine the conditions

of navigation, have always done some marine zoologicul work, and inter-

esting collections have been made in 1S114, ISOI-S and ISiiH. and the

recent expedition of the "Xeptune" under ^fr. Low. the head of the

Geological Survey, has similarly added to our knowledge of these cold

northern waters. While I Tiuist omit special mention f)f work contined

within tlie limits of a single group. T cannot forbear mentioning the really

splendid contributions which 'Mr. Lawrence Lambe for so many years

has made to Poriferan Zoology, llie minute descriptions, and aKive all

the exquisite plates, are a source of pride to every Canadian, and form a

worthy "oasis for future studies of our Arctic, Atlantic, and Pacific

sponges. The papers on fishes, etc., by Dr. ^M. H. Perley, whoso first

report* were made to the Legislature of Xrw Bruii^^wick. in lS-"i2, and

those i.y Mr. T. F. Knight, in 1S<U'.. to the Xova Scotia Government,

were lar-zelv compilations, though valuable for tliei,' iMirpose. but the

Eev. John Ambrose's papers on X. S. fishes, published by the X. S.

Institute of X'atural Science, and Dr. J. B. Gilpin's similar accounts

of the Gaspereau. and other economic Rshes. published by the same

society. 1Rfi4-r>.">. 1Sfi."-<'i') and L^OiVr,:. are o" peculiar interest. Mr.

Harry Piers, of Hn'ifax. has added to our knowledire of the fisbi's. and

Dr. Philip Pox. of ( natham, X.B.. ha« done valuable work in the smaller

fishes, cbieflv fresh-water species, though in ISO.) he made a special

invcstiL'ation of the smelt nnd stnped bass, umler the auspiees of the

^larine and Fislicries Department.

But there is one omission, which on the prin^-iple of lenvimr the

best to the last, T must now supply, viz.. the laborious researches of that

brilliant veteran in marine biologv. as in fossil bioloLn- or iialnnntohiTv.

Dr. .Joseph Frederick Whiteaves. Dr. Wliiteaves be^'an his faiimus

dredsinir expeditions in ISfu, just 40 years ago, and in that year and in

the second succeeding year (18(191 made collections inside GapeGaspe. in

±\... j>riz\Yi -,nd mit-sidc the Gaiie. off Can des Pc.siri's_ iho rr>sults lieing

published in the Cnnndinn ynturnJist. The X'atural History Society
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of Montnal, to tlioir honour, encouraged the work, and the Marine and
Fishcrii'S Hi'partiiicnt giivo its counti'iiiinw as well as the aid of certain

(iovcrniiicnt vessels; so that three separate ilredfjing cruises were 'arried

out in ls;i. IST"^, and IS';;?, arid I can imagine no surprise more
pleasuralile than that of nn intellijrrnt reader wadin? throuL'h all the

Wearisome farrajro called a (ioverniiient report, coiiiinjj suddenly upon
the report on deep sea dred;:i;if:s. addressed in 1871 and 18T3 to the

TIo,!. I'et.-r Mitehell. and in IS:,"? to the Hon. .\. J. Smith, and fimlinj,'

a jirofoundly interesiiiifr account of arduous lahours on the deeps of the

Gulf of St. Lawrence. " Xo resean-hes with the drednro had ever heen

made in the deeper parts of the Itiver St. Lawrence or Gulf until

the summer of is:i" Dr. Whiteaves states in his lii'st repiu-t. dated

Dee. '?l»th, ISTl. When this report was puhlishcd '"not one-twcntii'th
"

of the material obtained had been examined, eleven larfje bajz-fulls of

mud heinu' hroujrht up from deptlis of from IdO to 3")() fathoms, and

yielding: eitriit eharaelrristie de>'p-watiT I'lii-aminifera. mi a very cursory

examination. .\t that time Tiot niorr than ."0 species had heen deter-

mined in the .Atlantic waters of Canada, and TV. Whiteaves estimated

that at least one-third more would he added, after his specimens had

been diagnosed. His recent list f:iv(s ahout sixty-four species (if these

Protozoans as detcruiined for these waters up to l!i01. .\ numh(>r of

spouL'es. hydniid- and actinians were ohiained. and very notable was the

Sen'c> iif lic,-nuifui caniiiuc-cdlnurcd sea-pens. I'liUKlhihi iiriih;il,t
, Pail,

from deep-watfi' between .\nticosti and the south shore of the St.

Lawrenei': as was the capture iii'\t year (1S;3) of the loni: Vi'-'jnhina

Liniii/iiiiiinii. Kolli'.. wliile the eiliniii(h'i ins weri' remarkable, iiuliidin'j as

tliey (lid Silih.n^lrr fruijilU. T)ulien anil K(U'en. Ojihiofiliijihn <in:<ii
. Liit.

Ojihitic.iiillia hi,hiil.il,i. Itetz. .\iii iihiiii-ii .<iiiiih'nilli. Mull, and 'I'l-dscb.l.

and ihe e(iiiipl( \ (iDnjininri-jihuhni A(iiK<i>tl-.i!. Siimp. Th" annelids

appeared to embrace probably ?0 species; and a fine collection of crusta-

ceans: about 50 polyzoa: and a few tunicates. <)( the -.'i; nu)llii-ks of

sjiei 1,-d iiitei'(st L"i ap]ieared to be sp' > ie=. new t(j the coutiueul. and two

new to science. The practical aspects of the work wei'e made prominent,

ami OVIM- .">00 stomachs of cod fish were i>\aiTiincd to decide the nature

of the food which attracted the schoolr. io their habitual resorts.

.Ml these reports are of inestimal)le value, and iheii- char;icier may
bi judLTcd l'\' the fact that thi^ secoiid report, dated daimarv I lib. IS::!.

iuehide-. apart from iisbes. liMl spe,!, ^ of inverielirates : molhisks

!!•: tunicates 10; polyzoa :!!> ; crusiacea "O ; annelids •>;]. echinodcnus
2S

: sponucs aliout 20: protozoans about 20. in addition to a larL'e number
of ;»!1 nj 'I ills. et(,'.. lA"|l icl! >\'e!'e I P. COlM'Se of detciMii j riof ij .n [ i, ^w^

| .j <:.*[]]

larrrer list was the result of over nine weeks' work, conducted verv often
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una,.!- stn..s of slornn n^..iI1ut. lo.- thr spri'ir. .uh,u-1 uumiIht over 200,

,onu> -.M-i.. consisli,.;: ,.nlv of th. s.anrr ^\n:w, s.riiiv,!. un.l ..iiuttm?

w,.ll.k„oun ,.o,n„H,n s|„..-,.^. lVMa,.s „ l,u lisi. > tlu- list is Ms follows:

tunin.t.s 1^; .nollu.ks M : ,un„.li,ls M. il„. . .11,
,
t,nn of wonn> i...n.^ ,a

Scotland unnrt-ouiii .a n>:.MoH hv ,!:, l.M. .us anihor.tv I'roh'.sor

W C Mcintosh: erusta.va IV: l-lyzoa lo; ,Tliiiio,UT.ns •,'•.'; hy.lmuls

"1- spon-cs i:!- a list uhu-h inrhuhMl quito a munUer of new sperm's m

nianv ;r.-onps. an.l win, h has ^rown into ,h,. nnpo.,n;: M'a.alo.u.. of

the Marin.. Tnv..rt,.hra,a of Hastorn Canada." will, wlu.h Dr. Mnn^avo.,

it mav ho prou.llv olainicMl, ush.iv.i in tho now century. Lach ol these

valuahlo fannistio reports ha.l its value lar^^rly inep.,,s,.,l hv the

oxtn.n.elv praeti.al noi.s an.i ,ve ,n,-n.lat..-ns o„ ovs.,t fwh.,-;." and

on lol,<t,.r. n.aeken.l. nu.l ..lln.r n„p..rtaut llshiu,' in.lnstnes. whieh

formed a.hleiKla: nn,l I may a.M that the for,-,, of sonu. ot Dr.

Whiteaves- ,veo,u,n,.n.latin,.s ha^ n.>. ,lin,in»he.l with th.. laps,, of thirty

vcars It vv.n.ld he unpa -donahle to overlook the last addition to^the

fnunisM,. ,nihl,..a,io„s for tlu- .^ulf. o. rather a nonh, rn I-'' '-'
'^ J!^

Tiz- Pr ,Tos..ph i^ehmitfs fauna of Antieosti, fomiin- part I\ of his

heautiful
•• Monograph!,. ,;ei;!l..rAn.i..-n" ,!. li, M.M ,.M. ll,.nn

M,.nier to wh,.s.. ,nuMilI,vm.e Dr. S.l,n,;,t ow..d ,he opportuniiv ol

;„,kin.hisv..n-fulls„n..vof Anti,.,,.i;s,an,l P.n;w.Mn,lu-.

in I'lOl it en,hrae,.s ,)„. phvsio.raphi,- and hiolo.Mral f,.,turos of that

loealitv: and its marine hiolo.ieal portion, as the author stat.^s. especinlly

so far as the deer„.r wa„.rs are <.on,.,.rn,vu ow,.s mueh h. <>- --^-'^-^

dredpings of Packard and VerriU ' et surtout eeux d« Pr. ^^^ntea^es.

Uritl.^h Cohiinhvi Watrrs a Proiinaiiiil l'i'-l<l.

T had prnp,.sed speaking somewhat fullv ab,uU that great, almost

unparallele,! fieM for hiolodeal res,.areli whieh the I'a.Hie ..oast of

Canada offers to the ardent zoologist. \o one who has .ast a dre.lire

over the how of a v..ss,.l into these prolilu' ^vaters. erow.V-l wi.h

exuherant life, ean douh, that there is no lan.l of prom.s,.. or to av.^-l

the TTilvrnieisin. no water of promise. onVrin^r gn.ii.r iwnr.l^ to the

bio]o<^ist Tn the eourse of a dav> dredging, as reeorded m this ^,>eiety 8

Tni^nctions. no less than loO s,„...i,.s .on.prisin- :.nOO sp.H..n,.ns ^^vre

taken in departure Bav. near Xanaimo. n>anv of th,.m n,.w spe..„s.

riankton work has be,.n un.oueh,.! there if w,. exeept the „,w-nett,ngs

of Pr. George Pawson in l^S."^. and mv own in ISOt both sen,^s of

specimens suiTerin. tbe same fate in the fire of 180fi. Tbo,,.b (.ou Id in

IR'.r, deserihed some PaeiHe invertebrates in tho Taeifie IJailway

l^pport Vol. V. vet it was Dr. Philip Tearsall ranvnt,.r-s " Mollusea

of the West coast of Xortb America." presrntrd !o the -nr!t: = ,i A==or,,-
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tion m l,s.-..;, which first in.linitr.l the liiOuicss of the British Columbia
marine fauna. Jlu had, in o.njuM.iion «,th (loui.l alrcadv treated the
8i>l>J.rt in the Zool. Soe. Proe. of L„„d„n in is;,.;. „nd lu' followed these
•""Inl.utions In- many others, until his paper on the Aen.a.ida. of
Aancouver, l^sued in ISf.O. in the An,en,an .lournal of ('omholo.-v
\ ol. [I.

^•

Mr. ,T. K. F,ord-.s faunislir lisi. pul.Iished after the eonehi-ion of
tliel'aeiliennundarvC,„n,His>i„n is.;;t. is r.>ef„l l,iil fr,,-,„witnrv thoie'h
Txennerle.vV collretion made at the same tiin,' is important. Mr .loha
Itiehardson. in ]sM and is:.\ .olleetod on h,.|,alf of tlie Dominion
(.eolorr„,,| Survey, at various points from \ ict.,ria Ilarl.our to Deep
Bay. !W) mii^.s further nortli. and he inelnded Burrard Inlet. This
rol|n,.,ion with one privately made hv Mr. U. Middh-ton. of \i,toria
was examin.'d hy Dr. Whileaves, who had th,. aid of eertain speeialists,
and the first list inehidin- T hydroids, i nleyonarians, lit eehinoderins,
3 polyzoans. '> hraehiofwid-s. S:? molhisea. 19 eruslaeeans. and was pul>
li?hed in the Cnnndim, X<itiirall.<t. Vo]. Vril, 1S;8. .Tud-e J. (1. Swan,
of Port 'I'ownsend. T\S.. continued the faunistir work in R. C. waters*
and in Pu..'et Sound

; l,„t to Dr. Dall we are chieny indeht.'d for our
knowledirp „r ,]„. y„,.n]f. „uirine fauna fnuu the time of the appearance
of his cntalo-u,. of R,.rinir's Sea and Paeific shells ( Proe. Calif. Aead.
Sri. Vol. .-.) in l.s: I down to the present time. Dr. Whitenves hag from
tune to time added to ,|„. list, his • Inverlehrata of Vancouver Island"
in the T?oy,il Society Transactions ISSt! hein- itnportunt. It was in
ISSO tint Insp.rtor Phomas Mownl made n tour of fisheries inspection
alon- th.. coast to Queen <harlotte Islands, and reported on the cod and
deep-sea fishery resources. In 1SI),1 Professor John Macoun made fine
collections of marine fonus at Comox. Sooke. Xanaimo. etc.. I.ut a most
notahle piece of work is T-r. F. C. X, wc.omhe's Peport on the Mnrine
Shells of British Columhia (Xat. Tlist. Soe. of B.C.. Victoria. 1S0.T).

Dr. Xcwcomhe has .lon.^ splendid w.,rk. cspeciallv in the marine
molhisks. in studyin- which he dred^red over a very .'xtensive area aL.uff
the P.ritisli Columhia oast and pul.Iislicl remaikahlv compr.-hensive
lists. Rut a Fi'llow of this .Sx-iety occupies n<i second place as a marine
investii-ator in Pacific waters.' Tlis collections are indeed an indication
of what an accomplished xoolo-ist. o.-eupied u iih manv other duties can dom this Kldorado of mariiK- hiolosry. Xor mu :t John Fannin's work he
foi-otteu: P.ritish Coin,, eia has |,;,d few ,„o,v cnthiisiasth- loveis of
natiM-e. Tie w„s much mo,v tl,;,n a museum cui'ator and taxidermist
The specialists of the United States have Ion,? recognized the peerless

r-" -:< -.1 tn- :;i::t nf a niinib.-r of lisLs in l,s;.4. (K. S. Trans.).
'

'
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w. a mans of living treasures t- <M.>Mi.are xv.tl. tli.-se obta.i.,.,i ... ..ir

^ruiBc in 180O along the west shores of our Do.ninwn. May tho

biolojrienl station sanetione,! by the non.inion (iovernment ho equ.ppe,

an.l l,e aetivelv e.,,'a.e.l in .vapin,' .he harvest of these ....n-stu-hle,!

iiat.ir, ... - - 11.
' VlbatrosB" has anywhere se.'ure.l, in so short a t.n.e, a.i.l w.th suel.

ease, a mass of living treasures to <'o.„pare with those ohta.ne,l_ .n her

cruise

and

shores, at the ea.-liest jiossilile moment 1

.4 Ihminwn Bioloijirnl Stalion for British Columhin.

The projeet for a n.arino biological station for British (oh....bia

has never been allowe,! wholly to re.nai.i in abeyan.e. an.l ,-nthus.ast.c

Bcien.is.s have never eease.l to ha.-bour .he hope that .he Do.n.n.ou

(iovernn.ent wc.M realise the necessity of seientille invest.gat.on .n the

racifie waters as appropriately as they ,11,1 on the A.la.,..e coast But

no p.iMie Maten.ent was .„a,le to the ..u,....-y until the aMe an.l far-

,....in,. n.pnsentarn.. U. t o„„.N-A,lin. Mr. WHlian, Sloan M.l ..

., ,h ,„. li-^h.rv i:Km.i-s .l.-.la,v.l. ..n .Ia,.ua.-v

i

in a memorah!.' ,

,

iMh liH.;. to tlu' re.l.Mal 11. Mw.' a. ni.awa .hat ih.'iv .^^^^l\^^ \'< 1- ""

delav in f.mn.ling a sei,.„.iH.' lab..iv.t...v f.-r ll^h.Ti.-' .vs.av.h .m .he

roast of British ('ol...nbia. M.-. Sloan said ihat lu' st.-..ngly lavo,.re,l

a n.arine biological station i.. Bri.ish C.hm.bia. a.i.l went on to a.mounco

(ITansanl D.'ba.es. :!nl S.-iou. KUh I'arl.am.'nl. Otiaua, V<)

lluit:—-Th.' pi-..|i.is.'.l establi-lmi.m. of lb..' sla.i.m has lieeii ev.Tywh.'.-e

accepted as being i.ee.'ssa.-y in exten.ling a m.uv .l.'lh.ite k....wle,lge as

to til.' eeon.).iiic values c.m.ai.U'd in our >.ms an.l the rurtlier ext.'U.lmg

of faeiliti.'S for involigation and sei.iililie .-.s.^aivh would b.. Ivn.'tleial

to our lish.'ii.s."

Fuuinhili'm of CniKidlan lluihfjlrnl Shilion. ISHS.

When tb.e Biological Station o;i th.^ .\tlantie coast was f.iu.i.l.'d

by the D.iminiMn (iover.imenl in It^'.'S. it ha.l in nume.-ous ways a liel.l

of va-t ]...>sibditi.'S befoi-e it. the.gli. as w,' ha\e nvn. ...any a

Rcienlilie w.M'k.T ha.l
•• pl.n,-h. d tl..' f...r..-v al.-n.^

•• .In'.ni- lb"

previous fiflv ov six.y y.ars. Sexei'al caus.s ha.l ...iitnl.ul.'d t..

livinL- about' th.' ...nsumtnalinn. A .-en..;'! ..f .uv ..wn in IMU.

' r>r =!tpnrn« .in.l ..thor.; tiavo .lesrriljo.l the specimens ntitalnort. in such

rul.Ilen,i,.ns r,s the fn.e. t'. S. Nat. Museum. Vol. XIII. etc.. and Trofossor

Starr .Tor.lan's clasMc works on fishes inoludo a law ni.meer of descriptions

based on British r...iimbia examples.

Drs Jordan and Rean, It may ho .-.ddcd. cruised alons the n C. coast

and made e.Ulections so long ago as 18S0. and paid sp. cial attenti.m to the

cod and halibut resource.'!.
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The Sliili'Hi'it Mnr Yniri W'orli.

Durinir th.- first l«.. s.n-.n,w ut St. ArMnws, N.li.. I'lH.frs-.rs

KniK'lit (Q.i.MnV). A. 15. Miunlhnu (Tomnto). .lui.ics Fo^'t

(Quecirs). K. W. MiuHiia.' (MK.ill), Itr. I;. 1.'. Il.usl.'y CI'on.Mtu)
.

H,-.

B. Arthur Hfiislov ('Porciito). I»r. .LwiiU StaiTonl (MoClill). 1>! F. S.

Jack«..n (M((;ili), Dr. F. II. S.nu (Toronto), I'ruf.-soi' H.ul. y

(Frcl.Tiitoii), Miss (iaiKin- (Si. Sirph.n) l»r. A. 11. Mad- i.^'

(iMlhnllMr), MU] IMX-rir. atl.H.lr.l t!li> 1;i1m iCllt. HT ail.l. Ml Snlnr >a- >,

carricil on cxtctulril iiiv(>\i;.';it!ons.

A .'ouph- of sraH.TH lui.n Invn sprnt at .••U'li •>lnc(> an.l tho lorations

tlioscn liavc liciti as follows: —
lS'.t:t-l!i()(> St. Anilivws. Niw r.rmiswKk.

l!i(il-l',iov! Ciiiiso. Niiva Scotia.

l;i(t:!-l!M)t Mal|it'i|iir. l'r,iir.' llilward Islaml.

r.Mi."i-l!MMi (iaspl'', (^iiclicc.

A :,Mvat Viirirtv of iim ^tiiraiioii- lias 1 ii larrird >oiii'' of tli.s.'

liriiii; oi' ]iriii:o (( iiic ami piacliral iiii|iori;\n, c 'I'lio stalmii lui- k'|it

prominently Ixfoiv it. in all its work, iho Wmrilt of tin- tlslu ri, s, while

iaii\in,L' on in a ihorou-hly a.iurair an.l -rinr '' 'vay its .<. :woiial

invest i,::at ions. I'rol'essor l.'ain^ay \Vii-hl"s hil.i. ' studies of the

iiiiniile tloatin,!: life in Athiiitie vaters oif Canso, w. ..-h are on tlie rve

of puhli.;itii>n. are. one may deelaiv. fimdaineiital. If I may !.< allow. I

to qiiot." from tlie paper, not yet issued, I should lay stress upon these

minuti' iniernsroi)ic researehos. and say, in Profess.u- Wri-hfs own

words :

—

" On land the vpfretahlc kingdom overywhero seems to he pre-

dominant, and to aroount amplv for all the animal lif.' whieh feeds ,,n

it directly or indiroetly. But in tlie ocean, the ohvions plant.s— the sea-

weeds, hrown, preen and red- form a mere ineonspieiinns frin-e of

vo-etation alon.ii the shore, and do not extend out hi'vond a few fnthmns^

in d<'pih. Such a frin-e of ve.L'etation can iiraeiicillv he nr-lmrd as

the hasie food-supply of the animal life of the ocean, and the fpiestion

comes to he.
' Whence <lo marine animals derive their fundamental

Piipplv of n.uirishment?" T.ivin? creatures are either huilders or

destrov.M-s of protoplasm, or in familiar parlance, either plants or

animals, and the former are necessary to sustain the life nf the latter.

In wdiat form then do these neec'sary protoplasm huildiTS exist in the

sea and other jrreat hodi^s of water?

The answer is. in the form of niiscrosoopir plants, often quite in-

\WMc to the naked eve and vet present in such enormous nnmhers. not

rmlv at the surface hu t throuph the whole of the superficial layers of
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'"..,1,.. .„ „n„|, nu.n.u. ^,.,.,u.,,,,. ,„„i,.,, .,, .,,„,, „„ ,„.,.„ „f'"'"» l'""l '» II,.. lour... of a ^.,,l.

N-o nn,. M,,il,M,' uu;- il„. .Ml,:,,,,,, ,,„,„,,„ „„, ,^,

l-t .,.,„.,,|lv .,„,.,,„„, f,„ „,„ ,„„,,„„._.„„i „ .^ .^ „,„„||,-,,„„„ ,,^.^-n,a„., of.,,..,, n n,.,n..|,,.|,i„,, a l,o„, .,..,, .i,..,,.,, ,.,,,,,,,,
^iiiioiint ..I wat.r passin- tliron^'h if.

Im,.>.i^nl,n„. ,m:„1,. j„ ,„„„,,,„„„ l„..i,l„.,.,|„„|„„i,.,.,„„,,.^.,,.
''•"•••"""- "" '•a.„n. a,„! .vlativ,. „,„„I„,.s of ,|,„ ,„-.a,.is„„ .o oapturr.l

^

or .|„anlnat,v,.-fo .iH.nni,,.. ,|„. al.„l,„„ „„„„„„ .,f „„, .,,|r,„.„„^
l-m,ls o, „r,M„,s.,H in a rolunu, of wal-r ( .ivon .li.n.nsions.

Tt 1^ .-„rl, ,|,.nn(i.„tiv.. inv..s.i,.„ion. whi..|, I,nv,. rw,,!.,-,.,! th. ,tnf,.."M.s ,H to ,|,„ H..l,n..-, of fl„. ,„a,.in. vop.,a(i.,n pos.il.I... ,vl,i,h 'arc
ina.l,. ,n 11„. fon-oin- para-rnpli.

'"narc

'I'l- 'i'.v oP,a„iMns ol„ain,.,l in ,l,i. way a.v not nil plant-, ,nnnv of
'""'

••"•i'
""""''^' "• ""^' "" "" f<"-,u.r, an,I th,.,- s.lvos ..rvin. a. f«„llor lar^rcr crcaliins."

Tins lloaiin. smfa,.. lif,. ,„„st o„ so„„. part, of o,,,- Ailanti. const

1,1.. n- ';-„.,• ,,n,l vn,-,o„. .sp,.,.i,.. of .,a,M.. 1„.. Wi,it<,„v,.. in bis
....|.-s..a ,ln.,l,,n,.^ vrpod ,„ tl„. (;„If o^ St, Lawn.,,,.,., ls:,3 .-iv,., tbo
^.^n,.„,,.u or „,„ ,a„. iron. U-, II. 1'..,..: •Ov.„„.sl,av,',l,:„n.,„„|i„
.
^<'n- t„la nv.T an,I hay in I'rinoo E.hvnnl Islan,]." an,l .von tl„> n.lur.d

'Hvas ,n that Provi,,,-... i„ V,,, »,,,„.,i,.lc, an.I i„ Vova S.otia. still

f,.s.,r
\ n,l„ . sp,.,.inl attention at Malp..,,,,... an,l vario,. nu.tho.ls of

;.
-nlnnv. ,iH...olh.H,o„andn.,..,,,,o„orspa,.

,l,,.,.,.ann.ofs,...,l
.nM,.,.„n,l..r,.o,„,.ol. „,,.,.„,.,... „.i,.,|.u,„l,. 1.,., ,.,a,ro,-,l ,n,;i,. .on,o

i;r;r:r'""V''
;''' '"''"'* ^'•"^"•''-'i^--oftinsvaiuo,i

W ; V : "r^
''"'''^''" "^

•v.„alo,.,an.no,,,,.s..nl,.,,
' ... !> R.ooks l,v,l,.,-, o,-,„n- pn.vlou. :n„ho,-i,v, thou.U in th. Mu.s,.]
.1///,/,,,,, an ...v-.-.-po, o,,,„... ,, 1,,.. .,. „ \vi|..on ,lis..ov,.n.,l .: St

. n,i,v.s ,„ s,.o,in„,i. Ti,.. ,..p,„.i,„„„ , ,„„,,„„„,, i„ .„,„„„„,.,,_; ; ;
,..n n. .,,u.h raptain Kn,,.. K..,„p .i,,, l,i. ,iov..,.nn,ont

f.ow.,.n„„.n, ,n ,,..al,n. with th.nt ..st..,.n„.,l n.olh.slc. which is ...r.aZ
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in I'lUmilil 111 till' pnipoiiioii tlnit thf .iiininrn lal ili'iiiiiilil iirnl iiiarkit

\ului' incri'iiat'.

'fill' 'MUN-ilii.-l nixiif Muvii-' Hill .-tiipii liii.- liiill nil.' Ill till' iim^l

Ihiiriiv |iriilili'iiis liiiril liy lln' Dniniiiinn ( HiMTriiiuiit iliinii^: iiiiiiiy yi'iir'<.

/•;.(• nilhi'ili'} n|iiiuiiiis \MT.' iml wiiiiliiij;. Imt im in. uriili' i\|iiritiiriil'* liri'l

(ViT liTii ciiirii'il mil to ri'vciil till' mliiiil l;irts. until I'ml'i^^*!!!' Kiii^.'lit.

(if (^iiTtiV riiiMr-iIv. Kiii-sli.ii, MiM.il llii' mil. Ii-il.lin1.'i| i|iirslioii.

I'riil'i'.-s.ii- Krii-lil. iliiniiv' tlir w'l.iir lii.-lorv nf lln- l'.i..l..-ir;il Sliitnm.

Iiim In-i'Ii loiiiiiiiiiiu-ly ill 'vnik. (iiir\iiiL' "ii n-. ;iii In- i-l' tlir Iiil'Ik-I

llli.lllrMi t.« th.' lUhi'lir^ Ml' ihr 1> Illiiill. nil. I tlir ioll,|.l.\ i;IU-.hi-l

i|ii.>li.iii WHS only on.' of tlii'^c. TIu' thru- n-por's citluT iilivmly

piihlishi'il. or now iM'iii'.' piil.lolu'il. I \ III.' CoM'iMiiM'i,-. uill ,i'V..|-.l ;. Kii-i-

r.o- riituiv piililir policy on till' iiinll.r. I'.iit oIIut liar.llv li'ss piv-iiM;;

(l.li.M-v ipii-.ion-i liiivo o, riipi.'.l Tnl'.- ..I- Kiiiu-lil ii> n iii.'nii.-i- ..f lli"

niol..ui..il Sliilion^ •^tiiir. Ill' h:\* U~t'-<\ tli- p'-'iiIn ..f .Ivniiiiiit.' in

p,,ll:irk iiii'l (•...! li-liiii'.'. 11 n.'riiri.im iii.tho.l wliiih riiilrl StntiM*

].oiiilii'i-. mil' Ciinii. linns r,.ll.,uini.' lli.ir I'vil I'vnnipl.'. Iium' ill."j;illv

n.Iopli'il it. of iMimly wnti rs. It.^ ili'strni'tivo waMrfulno-.* i«i

rstiiMi>li.''l liv .'1. KniLrhtV rypiTiiiii'Mt". I'nrri.'.l out at -".tn.' Iwlilv

po.il. nil. I ri'ipiirin..' lonvont.'il AWl nml niri'. Fnrtlii-r. tb.- <iiimc u'ift.vl

worl.n- trii'.l tin' .•irnts of various lol.st.T trap.* ,1,'si-nr.l to piTinit >Uo

iiniliT-i/i'l i-\nnipl.'s to ..-rnpi'. anil la<t war In- ti'M.'.l prarti.-a'ly tV-'

tiu'iils of fro/i'n. fri'<li. ami of mIIi'.I Init. in \iiw of tli.' rontrowr^v

rnrri.'il on hy fislii'niim all nl.m- tlir .onM ulim tin' ( ;.i\.'rniii.'ni-ai.l..!

)i:iit fivrziTs \MTi' innn^riirnti'il to assist tlnni in nionllis of Imil s.-anitv.

T,iir;ri' niiiiiliiTs of llshiTnii'ii tiail stu:iiiati/i'il tins.' l.aii fr "vs as n

ilmihtful Uxm. 'I'll.' Irn^thv invi'<=liL'atians of Pnifo^.-r Macalhin-,.

^vllil.• tlii'v liavi' tlii'ir prnctical siil.'. too. arr .if pr.if.nwi.l iiit.'i'.-t from

11„. plivsiolo-ual an.l tiTlinicnI. as wrll as tlio hi-lu'r tli vti.al nn.l

philosopliiral p..int of viinv. anil his '• Clii'iiiistrv of Mi'.liisa.' " rrsi'aiThrs

„r.'a notalilr a.Mition to iho ori-inal work of Can.iili.iii liiolo-isls. Tli.'

" Furthrr Contrilmtions to Canailian ISiolo^'y " now in 'h.' pns--. milii'l''

this [.apiT in a hriif popular form: hut th.- ori-iiial mnnoir. ,-i\inu' ihr

iii'taili'il analvsi's. must hv consull.'.l in tlu' ./.h/h/.// of l'hii'<lnln,i,i. Vol.

W'lV. Thi'vc is sni-h a fascinition ahout I'l-ofi'-sor Maialliiiirs rrsiilts

(lial I cannot forhi-ar s|;,iin,i: that th.'V ili'inonstrah' spi-i'illr rhi'inical.

as well as morphnlo^iinl. ami anatomieal distinctions hrtwccn spcci.-s

of jcUy-ilshcs; an inih'p.'ml.'ni .• of s.'a-watrr environment: ami a |iow,r

of selective preference f.ir the salts of sea-water, which are im.-l Mrikin-;

nml. lastlv, the inor-anic composition of these lowlv ami simi'lv

nr.zaniseil creatures, almost tlm pinuilcst of Meta/oa, reflects ih.' coi.i-

'".
. . ,1 „.-4,. ^-.^ ^f iV,f. r\rmnn . of to-lLTV. hu t of PaSt L'.i 'lojical

liiiBm.-»n nt tnc '.viitt-.. ..''• ^ - - ...
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lins Urvn of ,vMl i.nu-li.al val.us an,l the (inuTMnu'i.t hav,. sui.nli.,1 a
larj.v luiMibri- „|- a),plicanls will, ,.„,,io.s „r it. lor it „ot onlv tirats „r il,,.
^tru.tmv, lif,.-lust».-y, and ulilisalim. „r thr , iai,, (i.,". ih,. various
At aniK- .|„v„.s). I,„t .„-rsts „u.an> „r ronscTvu,^ ,!„. .hnu iu.lustry
iiii.l nl m-ii)).Maiiii<: ili'i'lftud iiccis.

At Cans,, and at Maii.,,niu intcivstiuj: captuivs of lislirs weic mad.'
»nd M,-. (iro. A. Cornish. S.-i.ncv Master at l.iudsav C.ll.-ial. Instituir
and Mr. (

'. M,!.,,,,, F,,,„,,. „,• ,!,„ „,^,|, ,^,.,,„„|_ ^.,.|^,,^^_ ,,__^,_ ^^^.^^^^^_^ ^

."'"''^ 'siriptions. as many .,f the sp(vinirns diilrrcd in ,.s...,.id
i.ilmvs Iron, sp,viMi..ns d^s.-ril.,-,! in enrrcnt works; and Mr (.rni^h

lias ro,n,,l,.t,.d a drs.-riptiv.. list of Canso .'ishrs. Th,. laltcr wn,k ^Un
"'"'" " '''i""' "" ""• ••"bv.oa of Can.n: Init th- marino l.,„anv h,<
'"" '"''• ne.^'l-. Ird. Mr. C. H. KohiMson. lonn.rlv „f |'i.,ou \,.ad,.,Mv
now oi ,h,. N,.w York Uotaniral (lardrn. H,„„v I'ark \,.w y,,-'-
<nak,n:. a .olhv.ion of th. Al^a. of .astern Xova Seot.a. and a earefulh'
rnvparnl l,s, is now in the press.' 1),-. Ma.kav. Superune„d,.,a ^f
'-;1'"-^"""- !<"• .VovaSeotia. has also eontrilaited a list of the 1 .iato.nae.-e
nl

(
anso. l>rofes.sor James Fowler, (^u.en•8 I'niversitv. has |„vn verv

loyal to ,h,. station, and the .stalf have always heen dad' to w..l,.o,„e thw
•N.-tor ol Canadian Sei..iiee jM.f.s.-ors, who at tlire,. „„t ,,i f.„ir lo,- ,.

Ii"n<. has made lar-e eolle.tions of tlio llowerin- plants- and of theM. .\ndrews an,l Can.so floras has eonipl.Ted verv full lists. \n impor-
tarn p,e,.,. „|- „,i.n-nal work has been that of M,-. .T. C. si.npson. an
nlle n.emher of ,1,0 stalf of Me(;iirs [•nive,.s„v a..i..„„., „,„, ,„„!.,
a v.,.v ,|,oro„,,l, sindy of the I-roto.oa of (;aspf.'|!aM>, ...,.,-s lollowi,, r

"' 'l,e wak.. nf the l,.,ly e.ninen, Dr. <;.o,-.,. I),„-,„„ ,,„, ,, ,|,,,„„,;
""""""•'I. 'li'l l.is fitst o,-i.inal re<ea,-.h a, Caspe. and eho.,. ,t„. P,,,.
t.o^ea,, l.on,n„Mifera. pnhlishin^ a paper, his il.st of ov.r a hnndred
and ll,n-tv pan..,. „„.;„,. ,1,„ ,i,|„ „,• •• |-,,„ F,,,,,,,:,, ,•,.,,, ,,, „„. ,:„„.
and i;,v..r St. I.aw,vnee." ,r„„. X.,i„ .,,„„, ,s;o. ,„.| .|„„. „.• y,,^
//'W.. \ol. yil. ,s:n. Mv own wo,k ha< eove,.ed ,„anv .„hj,.,,/ 1,„;
on'v two investigations appear in the r.„„,.ihmions •

p.d.lish.d fv,„n
tbe station, one on the laiwal and p„<t.la,Tal .la^p-reau. a. ,.,„„pa,-ed
"", ""•'"'•'"- ^""!n,h,.rCl„p,.,„d.. with ,.„! vdpl;,,,... „„u-pnn,ne-
'"'' •'" '""""" in e„i.inn,il-,n wit!, |>,-. ^rae\-av. ..f ,!„, ,-,,„, ..;-,i,|,.

'"''"'' ''"^ "' •'"' -.a.keivl .!,a.-k t /.,.„,„„ ,„,•,„,/,;,.„,. Tl,e work
']""- •" "i" ^'^"i"" I'.v M;.-h ahle wnrkv,-. a. |-,„f,.--,„. M;„,|-e-V,.
T'rof,.ssor ,T. .1. Maekenzieand othe,-s. will, „o donht, app-ar in p,ihli-hed"
fo'-m m further print.'d -• Contrihiitions " er,> Iohl'. Ollwr-: of il„. .,vr
who have spent lon-er or shorter periods at the station, inrliiJi,,- Dr"

11. h.' Tin';, '\I".^^ "'V'''
"" " •^''^''^ '" '^'^ '""> ""•

'
'^"'^^- In"---., fut,-l|.-n..il in tlif .Maritime Prn\ineos.

.".'A "''vi**?'^.?'
"'•!

'"v,"
\'"' '^
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l.invilk; of Xcw Vml-. Dr. 'l'. Sliili'i- .I.nk.-oii. di' Mc,iiii-,,il. Mr. II. K.
Bowser, of KinfrKton. Mr. A. Brnoo MiKalliiiii. Toronto. Miss Ganong,
St. Stephrn. Dr. Etlierinjzton, Kinjrston, and others, will bo incliulod in
a futiuv list •iiiliraciiii: nil pjipcrs ]iiil lislicd. which in an.- rsscntiiil

way owe pomcthinjr to the Caiilitics Inr <tiul,v which the station has
alTonlcd thcso workers.

.^liilioHs (III Alliiiillr, ]',!,: n, (iiiil (Iri'iil Lnh-,- W'liln-K.

The Iniihlinfj of a permanent .Vthuitic station has been decided
upon, and will l.r accMmplishcd. at an cai'Iv Int.'. Tiie rollinir stone

proverhially gathers no moss, and a cmstiiiulv shiliinu' hiolo;.'ieal station

loses niiich l)y its instability. With a ])ermancnt well-e(niippcd institu-

tion on the Atlantic ccast. and one on the Pacific coast, and a tliinl. of

which I have not liad time to say anything, on the Great Lakes. bioloi;ical

research will, si; ely. make up for l.'-t tiiii". cr. \\ not i'or tini.' lost, for

time past.

If with small means, and nnder dilTiiiiUies. irreat things were
achieved as T have endeavoured to show, who shall sav what may not be
accomplished, in the immediate future, with jircator facilities and with
greater means?




