
CIHM
Microfiche
Series
(l\/lonographs)

ICIVIH

Collection de
microfiches
(monographies)

Canadian Institute for Historical Microraproductions / Institut Canadian da microreproductions historiques



Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original

copy available for filming Features of this copy which

may be bibliographically unique, which may alter any of

the images in the reproduction, or which may
significantly change the usual method of filming are

checked below.

Coloured covers /

Couverture de couleur

I I

Covers damaged /

Couverture endommag^e

Covers restored and/or laminated /

Couverture restaur^e et/ou pellicul^e

Cover title missing / Le litre de couverture manque

I I

Coloured maps / Cartes g6ographiques en couleur

Coloured ink (i.e. other than blue or black) /

Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations /

Planches eVou illustrations en couleur

Bound with other material /

Relie avec d'autres documents

Only edition available /

Seule edition disponible

Tight binding may cause shadows or distortion along

interior margin / La reliure serr6e peut causer de

I'ombre ou de la distorsion le long de la marge
int^rieure.

Blank leaves added during restorations may appear

within the text. Whenever possible, these have been

omitted from filming / Use peut que certaines pages

blanches ajout^es lors d'une restauration

apparaissent dans le texte, mais, lorsque cela 6tait

possible, ces pages n'ont pas 6t6 film^es.

Additional comments /

Commentaires suppl^mentaires:

D
D
D

D

D

L'Institut a microfilm^ le meilleur exemplaire qu'il lui a

6t6 possible de se procurer. Les details de cet exem-
plaire qui sont peut-§tre uniques du point de vue bibli-

ographique, qui peuvent modifier une image reproduite,

ou qui peuvent exiger une modification dans la m^tho-

de normale de filmage sont indiqu^s ci-dessous.

Coloured pages / Pages de couleur

I I

Pages damaged / Pages endommag6es

D

D
D

D

Pages restored and/or laminated /

Pages restaur^es et/ou pellicul^es

Pages discoloured, stained or foxed /

Pages d^olor^es, tachet^es ou piqu^es

Pages detached / Pages d6tach6es

I

\/| Showthrough / Transparence

I I

Quality of print varies /

Quality in^gale de I'impression

Includes supplementary material /

Comprend du matt riel supplementaire

Pages wholly or partially obscured by errata slips,

tissues, etc., have been refilmed to ensure the best

possible image / Les pages totalement ou
partiellement obscurcies par un feuillet d'errata, une

pelure, etc., ont 6\6 film^es k nouveau de fagon ci

obtenir la meilleure image possible.

Opposing pages with varying colouration or

discolourations are filmed twice to ensure the best

possible image / Les pages s'opposant ayant des
colorations variables ou des decolorations sont

film^es deux fois afin d'obtenir la meilleure image

possible.

This Item is filmed at the reduction ratio checked below /

ueao(

lOx

;umenlesii imeaiJ laux

14x

oereauction inaiq IMCI-O

18x

tessous.

??x 26x 30x

y

12x 16x 20x 24x 28x 32x



Th« copy filmed h«ra hat b««n reproduced thank*

to tha ganaroaity of:

National Library of Canada

L'axamplaira film* fut raproduit graca A la

ginAroait* da:

Bibliotheque nationals du Canada

Tha images appearing here are the beat quality

potaibla considering the condition and legibility

of the originel copy and in keeping with the

filming contrect specificationa.

Onginal copies in printed peper cover* are filmed

beginning with the front cover end ending on

the last page with a printed or illustrated impres>

sion, or the back cover when appropriate. All

other original copies are filmed beginning on the

first pege with a printed or illustrated imprea-

sion. and ending on the lest page with e printed

or illustrsted impression.

The laat recorded frame on each microfiche

shell contain the symbol —•^ (meaning "CON-

TINUED"), or the symbol V Imeaning "END'I.

whichever appliaa.

Mapa. plates, charts, etc.. mey be filmed at

different reduction ratios. Those too large to be

entirely included in one exposure are filmed

beginning in the upper left hend corner, left to

right and top to bottom, as many frames as

required. The following diagrams illustrate the

method:

Les images suivantas ont dt* reproduites avac la

plus grand soin. compta tanu da la condition at

da la nettet* de I'exemplaira film*, et en
conformity avec les conditions du contrat de
filmage.

Les exemplairea originaux dont la couverture en

papier est imprim*e sont filmes en commencant
par le premier plet et en termmant soit par la

darniire page qui compone une empremte
d'impreasion ou d'illustration. soit par le second

plat, salon la caa. Tous les autres exemplaires

originaux sont filmAs en commencant par la

premiere page qui comporte une empreinte

d'impreasion ou d'illustration et en terminant par

la darniAre page qui comporte une tellM

amprointa.

Un doe symbolaa suivants apparaitra sur la

darniAre imaga da cheque microfiche, selon le

caa: le symbole —*> signifie "A SUIVRE". la

aymbola aignifia "FIN".

Las cartea. planches, tableaux, etc.. peuvent etre

film«a A das taux da reduction diffArants.

Lorsque le document est trop grand pour etre

reproduit en un seul clichA. il est film* A partir

de I'angle supArieur geuche, de gauche A droite.

et de haut en baa, en prenant le nombre

d'imagaa nicassaire. Lea diagrammes suivants

illustrent le mAthode.

1 2 3

4 5 6

1.^° i«u T -''^ ,','.^;;;;' ;.«' Y i^' -li ''^..isr .;'S.':'W7sm^aa^EHSiiM^m:mf^ i x. ^..^ami'^-i-tmm £-iM^^:ii?mF^,^t^



MICROCOPY RESOLUTION TEST CHART

(ANSI and ISO TEST CHART No 2l

^ APPLIED IM/1GE I,

'653 Eos! Mair 51 reel
Roch« ster. Ne* *0! 1*609 USA
(7'6) 82 - OJOO - Phone
(716) 288 - 5989 ^ Fo,

-..v;^»^-'^Mi^M'jK-*^'~'



Bulletin^ the Biological Board of Canada No. 2

^isto:it6 of Mm jfooir Jfisfjeg

//. The LUMPFISH

PHILIP cox. Ph.D.
l'rof««jr in the Uni'-eraity of New Brunswick

PRICE -IS

»:C-
,WA'\

J. ^ii
'^i- *^

i .i•-r

:>.
.*

MARCH, 1920

OTTAWA
THOMAS jniKVRV

i-RINTER TO THE KINGS^MO^ EXCELLENT MAJESTY

F«A<«iSr,«. .



•^r.^.*a*ir- Ui





\nt>\ n-tPiK' r.

F'lK. 1. Aiiiill l.iitnp-''''^'i i I'ffiit'ftit ins hnniiiisi.

mmkT



BULLETIN of the BIOLOGICAL BOARD of CANADA No 2.

Histories o{ New Food Fishes

11 THE LUMPFISH

BY

PHILIP COX. Ph.D.

Professor in the University cf New Brunsw.ck

WITH 15 FIGURES

OTTAW\

I'lllNTKU TO Till'

:iil>--l

THOMAS MULVKY „ » , , ctV
Z KIN-'.S MOST i:XCBU-!-NT MA.T LbTY

1920



TIM-; MIOI.or.lCAI, BOAIU) OF CANADA.

F'r..f,N.or K. K. P,„n, k, ( •..innu..ion,.r „f Fi.lu-ri.s. Cl.airi.L.n.

I'rf.lVssor A. 1'. KvK.iiT, D-imrtincnt of Xnvi.l S.-rvii^o.

I'l'-lV-^or I.. W. livM.Kv, T-niv,.r*if.v „f Xrw Dnin.uirk. K,v,l..ri.'l., ,. \.R.
'•'•t- -^.-r A. II. i;. m I.I..:,., rnivrr-it.v ..f M,nnt„l, ,, Winnlpr-ir.

H.'v.
( .nun V. A. II, .x,„,, l.av:,! FnivorMty. M,-..,,,,, ,.r |'„|,|i,. |„.,n„..
t,on, Qiioboo, P.Q.

I'n.l',.,,.,.- W. T. .Ma.Cm: .K.NT, (Jumis- rniv..r-i,>. Ki„^^,i.m. Onl.

I'n.lV.*<>r J. 1>. Mc.Mi iMiicii, rnivcrsilv „f T..r.,nto. Tnroiif,,.

I'l-. .\. II. M,\( Kav. DiillH.iisio rnivcrsitv. IIi,lifji.\. X.S.

I'n.f,..„,r R, F. HiTTVN. M.'Oill rniv.T-it.v, :\rontr.ul.

0092471'J



ITS NAMES IN OTHER VAUu:

Tm: tUU. .h..w,, in th.- fronti.|,i,.c.. U]g. 1). j. rur.lv s..,.|. in fhr
«"ark..tH of Canada or of H„. r...it,.l Stat.... „n-l f..vv , „le

ol.j... t wlu.'h n..v..r UiW ito iho . „ri,..sity of .1,,. ,.h*.-rv, r

t\uJ'"VltTT7 " '^^"'"-''"'•"variH.Vofnanu.s. 'Th.. ,hort.thick. «„d blunt iHKly .,a« .arti...! for it tlu. title ' Liin.i.ri.h "
th.-.n.„on :n,n... in I.;nKii.h.p..l<in. ,„..ntri.-,. " Lunn>J:k

'''
. of

",

-.. nl... ... . lusi.n to itH halo, -f ,.,in,inK to Mon.l or oth-r ollj
"

s.de of the ,-l,..«t. fornu-d l.v a *in*f,.lar modiHcation of the ventral tin-So trn.ly e„n tt attaeh itM.lf to anv ol.j..,. .h„t a ,„, '

.,f v ,

'

.iwh.eh one ..put „n.l to the l..,tom of whieh it ha. tix, C Itrma.v ho lilte.1 by seizing the fish.

The .nst-like hump reeall. the eoek", .....nh an.l is n>i„.ns;hle for^nu, „f th.> names h.-ard in Seotla.nl and the north of K:,;.la,.,i-I' ' idtoek and Pa., le-eoek; the male is eall.xl the CV..k-Paid!..!,r .,1 V 17

Lump. In 0..rmnny .t .s known in the fish trade «« the "Sea-k,re"and one of the Dan.sh names is Hafpadde or S«,-toad
As thi. fish has many ex,.pl!ent qualities as a food-fish an.] i«certa.n to 1.,. ut.hmi o.. a lur^o seale in Canada in the near utu e tsc-ms des.n.l.le to have it called by one m.n.e only, an.l no .e is mo.-esimple and le^ open to objection than lumpfish.

DESCRIPTION.

Tlie lumpfish. like its near relatives the sculping, has a tad,>ole-

]t?ti l^- "Y''
"^'"'^ '' "'•'' ^^''^^^' ^ ---'-"J with

1 rJ ."
"

l.ke tubercles of various sizes. The lar^e ^es are dispose.1 in sever
3
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rows, one along the middle line of the back, where it appears in fig. 2

surmounting the hump; two along each eide, and one on each tM.i.i;o of
the flattened ventral surface. In addition the whole body, lu-ad, and
fins are thickly covered with fine tubercles, so that the fish feels verv

Hsis^^i,-;

Kiffs. 1 and Aduli

PiK. 2.

..ump-fish.

^f^

( Cyc Inptci us lumpiis)

rough to the toueli. Hehind the hump can be seen a dorsal fi-.i of the

ordinary shape, but when the fi>li was young (ti;:. 7) another tin was to

be seen where the hump is now; this fin, however, becoming covered by
the rising hump and at last not being seen at all. The hump results

not from 'the upwar-d growth of the flesh, but is due to an enormous
thickening of the skin, which is mostly made of soft cartilage a'.most

gelatinous in consistency. The head is short and very blunt, and the

pectoral and tail fins are large, with wide bases.

The skeleton is not made of true bone but of hardeni^ or calcified

cartilage, and all its parts as well as the skull can be easily cut. The
joints of the backbone are not all of the same length, long and short
ones being mixed in the series. The teeth are numerou- but weak, and
are confined to the jaws. The shape and structure arc those of a fisli

of sluggish habits, which does not range far, and which feeds on small
and weak animals. It passes the greater part of the year on or near
rocky bottoms, or concealed among floating ma.«ses of seaweed, where
its favourite food likely occurs in abundance. It reaches a length of
two feot and a weight of from sixteen to twenty jwunds, but the great
majority average much less.

OENERAI. DISTRIBUTION.
It is found in the shore waters of North America from Greenland

to New Jersey, and occurs also in Hudson bay. The most northern
record is Isle Disko, lat. 70° N., and its most southern, lat. 37° N. On

'^-MM



the eaetern side of the Atlantic it seldom occurs below 45° N. L., but
uxteuil.-- its rjinpre north U) the White sea and Spitzbergen, and across

t.. Icohnid, ;is is shown in fig. 3. As the lumpfish is a lover of cold
water, its greater southward range on the American side is due to the



bfluoncc of arctic currents, setting down alon^ ojr coi.st nn.i loweringthe temperature of the shore waters.
Doi* the lumpfish live at great depths for any portion of tl,. vcnr'Ihis can be answered only by sayins thtit all the facts and records ofoccurreT.ce pent the other way. and seem to make it highly pro! bletha t never wnnders far from the const nor into very deep water. The

on the other hand ,t occurs off the coast of Norw.y in from l.W t., o,h.
fathon s, where the coast is bold and the water deepens rapi.llv. Ithas often been met with .omo miles off the Atlantic coast of "XovaScofa and ,„ the month of the Bay of Fundy. but on such occasions
t was hvmg amon^^ floating masses of s«uveed which h..,d drifted from

«1L i .. T P"*^' ''°'''''"" "* ""•! °^ Cheticamp on the gulfhore of northera Cape Breton, in the summer «f 1917 found noumpfish on any of the cod grounds, where the water ran'../ depthfrom twenty to U.s th«n fifty fathoms. The stomachs o ln„dreds o

to show that they do not go so far se^iward, for the cod is a VM-aciou.fish, feeding greedily on a great variety of animals, and were lu , ,H hprese.It they would most likely be an item in its bil of fare. I
'1

internH ' '" T"''"*^^
^^"^ ''^^•"^^ "^^ -<>- "^^'-^ -^ -s awin er advances, and may even in some places along our coasts reach ,depth as great as that recorde.l at Xorwav. yet most of the fact^'onoticed wo^, d seem to confirm the general belief that' the Im >fi;h

^r Zf"'r
'"'' '""' "^'^''"' ''-""-''• ^''•^''"- wandering far Jea ardor descending to any great depth.

'.'"ara

DISTRIBUTION IN CANADIAN WATERS.
The lumpfish is quite abundant in the lower part of the B-,v ofFundy in spring, summer and autumn; but seems to dLp ea ilJnwinter begins, at least no adult fish have been tnken bv theS of heMarine Biological Station of St. Andrews during thee.xtcn.e winteroperations of the last two or three years. Two young fish, bare v w.nches long, were captured at Grand Manan in December. IT-;

are Z TC T'""' '^!^' ^''^''^ "'^ '^' general fact that he fi.l"

bZZv A
'" ""'" "'""' '"'""''*'• '''^"'^t^- ^^^ •-• ^'^n'er resort theBay of Fundy seems an attractive place, well conditioned to the require-S 2\ "^ '^' ^"'"^^^^- '^^^ temperature is low. the lore.

Z^ ,

«"\^^'"-!«h''>-'' overgrown with seaweeds, which are cover«land laid bare in turn by the great tides for which the bav 7famoue. and ,n addition the snlinity of the water is fairlv high Tie e
It finds ready concealment from enemies, numerous shelte;ed no^ks and

6



<'»rners for spawning i)uri)oses, and an abundance of food, for tlie^t-
submarine meadows teem with invertebrate .,fe of many kind< It is
al.o very cr.mmon around the ishinds in Passamaquoddv bay an.l in the

channels and pa«>aigea between them, but does not seem to wander far
up the Bay of Fundy, being exceedingly rare in St. John harbour,

7
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' tl"Uf.l, 1...S .,. „„ ,h.. olluT or .Nova S..,.ti.n, >i.l,.. Tli.. lower sMlinitv
"1 "'- "i;i-r ,K,rt ot llM. l.,v. ,l.u. to tl.e h,r,^. volume of frosh water
..it..nnj, ,t, n.ny In- the can... of its ox.-lu.ion from that nroa.

11..TC are numerou.s nvor.i> for the Atlanti. ast of Xova S.„ti-,n.m he .n,„,th ot ,he Hay of Fun.ly to Sea.ari i.lau.l at the eastor
••"';' < =nH. Hn.,,,,,. \\herev,.r sain,,,,, nets or ha.hlo.-k trap, are used
... .^e wa.e,.. l,un„H.h are eapiure,!. .ometinu. in ,Jt numhe

'

- the> are a,,,,,-oa,;h,M^- ,he -h„r,> t,. >,,awa in May an.l .I„„o. Ma-.v-. ...n.h. .n the v..,ni|y „f Halifax harhour. wei.hin^ five pounds m-
"."!'•"'""'•• '"!' ^^''•'; ''^•""'^- "-'i for foo.i. ;,„, „n, ,„ „r,v extent
.. ia e y,.ar. Many AnuTiean s.-ientitie ,„en, to,., have eolh.eie:! it in

..• >hore an,l ort>hnn. waters „f the provinee an,l regarded it .s o.lte
.i'...,.h,nt n,|ee,i ue have every rea.„„ for i,..li.,vi„^. that a ^.-e thunphsh hsherv eouhl he .arri,.! „n there, and the lo-al o, ^ ,

;;;;:;;;;';; -"rp
-" -^ '';'--•'• -i-i' i< -n.nned in e.,:,..;':.:

•luan ,e, i,y I- un.pean, and regarded a. one of the n.ost nonr-idn-and (ielii-ioiis ol f...id-ti-hi-.
"

reaelle'^rTn..^'"""''
^^''"']^""' ' '^ ^"'•"' '* i^ very .hundant. andna h.., a lar.e M/e, as hshernR.n re -t. examples over two fee. h,n.'nd we.dnn. „,.„ twelve to sixteen p.onds. As soon as the salmoneN and ha, d^„.k ,ra,.s ar,. p„t o„t. hunpti^h are swarndn.^ in the .hore

"""";:• ^""' *'""-'/'• '" ^' - - •ti.'.'s found in a sin.He net. Thev'"•'•••'" "".>'"< (e,th..r spawninir or ahout to spawn), are of a -oo,l si/o
..s tlu.e nets reta.n only the lar.e ones, and i. prim/eomlithm.^ £I- nndes, wlneh an- sanl to have tirn.er tfe-h than the fenval.v. As the
< •;"-'-' >"•'''• l>-.-u-s no.hin,^ of it, an,] the fish is, for this reason>eldon, se,.n „n ,1„. n.arket. n„ nso is made of them. They are re.^.rded
> .!.. h.hern.en as a nni-an,. to he dnn.ped ont. or carried the

Mat,,,,. .,t A.p> ha>. h>l,enn..n rep„rt them very plentif.d in the spri,,.,
t „ :,!., pretty well ,l,-trib,.te,l in the ,..lf of St. Lawrenee. .!x ^n the extn.ne .„,„hern part, wlu.re it is rare, due doubtless to leshallow, warn,, an.,1 le.s .aline ehara,-ter of the water, for this hM i tov,.. o, e,.„, wa„.r ot ayera.. .alinity. All alon^ the ,nlf shin- of 'ap;'I'"" i.-". -1- North t,. M„l,n-ave the hnnptlsh is well know,, a, , il

:;:;:;
'"

' «' - ' • 1' "' .^».r;.,I:i'-:;,™;,',;;u;;;'u

8
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b..n„,in« a f,v,„n.i,.. f,„.l-fi.I, It j. .,„„,,„, ,•,,„„ ,„,„ ,,-,,,, „„ th.
<o.i>t „t LMl,n>,lor. an,l tl>,. wnt.r c-x.,.,.!.,..,! . .,,o..i„„.„ tm,,, JIu.ls,,,,

It is tl.us ...,.„ ,lMt tho lumptish is v.T.v wi,l,.Iy ,!i,,ril,ur,.,| .,,.1o n.,..-s an ...onnnu. r.u..,, Kxcvpti..,,,.! l,„..l , li,i„„. ,„mv ..x.l.ulo
it troma l,m,.,.,l ..,.a,t .r.-a Iut. .,,,1 th-T.., l,nt thr,.,,.!.,,,,/' ,!„. ^.tr.'.Mo„ ,t ln.qn..„,s ilnr.. :„v nutny station. wIkmv it is r-nMrkaiv
"'"""•""': -"' -'"••- '".Hm,!,,..! supplies ..„ul.l .... „l.,.in,..l f, k :

ii'i.l ii.-rrpt .,11 Its inrrits this ri.'h iiTHl tin..ly-lla vniuv.l ti<I..

WHERE IT LIVES AT DIFFERENT TIMES OF THE YEAR.
It i^ alway. i\,u,u\ al,o„t Hr. s1>,„v in tl„. .p.-in^' an,! first j.art „l

f^ .,]«,. ofl.hon. wat.rs or no,, is n„r. a. wa- -ai.l, ,l,.,lni,..Iv k„ wL

•nu h,,.s proi.al.ly mn.o „ .-nn.o tin,.- proviou.ly, for si.uvnin- is ^vell.m or wav 1 l,o roproduo.ivc soason lasts two n.ontl.s 'o,- „„„:. ;:„:,;

' ' P V'''^'''''7^l'';'-, ''-i would ,.„v,a- onlinarily two ,„„u,hs at
1
.M. I Ins wnul.I p,-„ „l,!y Ik. tlie lin.it iu ,i,o ,n,lf. wIhto i,- n.litions

.1-1 y tl,e opon.njr ,.t .!.• fislu:,,. soason till tl... lirst. of Mav ,.,• ovon I t, r
'

|.

...OS ot the hnnp.i h l,avo „,ov,.,l olTshoro and disappoarod ,v >^
. '1

;

ot
. ,, y. as on,, ol.s^vations in M,o ,nlf showod. On tko Atla.uioa.al .a\ ot I-undy ooac^fs h-lun- would L.-in oarlior

Ihe movenu-nts an.l wlunvalKuits of ,I„. hunpflsh aftor spawnin.^ is

In tlie Bay of I..,ndy ,t rnn.ain. all sununoi- and woll into aurnnn, .^'.tnpiMron.ly ].•„.. , ,.. ,;,• .,, , ,,„„,„„ fi^,,_ „.,,,^ .^ .^ .e o, V

"

t'> I • l";t ^.> :. p.. a.'„. lorn,, driftin,^ about an.o,,.. tho .n.^-os , s .-•d and .tlHT dol,ris. whiol, are so oomn.,u. a foa^.ro o ..l: „^;
"

All tta-os ai-e rcpiv.-ontod. f.-oin tlio ti-,v j'm-r of tl,o , ! / ,"

; t: ;;;t'U;:i;.r-.;;;"; ::i::r-. vr'-f' " ^ '-> «- '»

200—.ll
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on or n..ar tho «urfac... Duri.iK the s„,nnu-r. tlu- ('lu.ti..ai>ip-\la«.l.,len
l.i..loKi<.al ex,K..l,fou ,.t ]!>17 p.t but ...u- «,„...i,„,.„ at tl.. -surfa..,. wl.i-hwas lar|r,.r than tlu- larvu" of tlu- s..aso„. It was ono an.i on.-thinl
riches Ions, an.l was fou,„! .ulhcriuK to the huoy of a h.hster trap at
C_hetu;an.„ .s ami. Ushenn,.,, o.^^ionaliy ,uoet with the,., i„ suoh
s,t„at,o„s. Where were the lar^.T lu.npfisl,^ All the larj?e spawning
h.h so ,;o,„n,o,. .iur.,^r the first part of the .„,„„,er. had .lisa,,K.are,l
by the ,,, .idle ^f July and were „ot sm, a^ai,,. They are „ot found on
the emi l,a,,.Ks. a.s we have seen, and it is very u„lil<rly that fish of the,r

fl v!ti "rV'K • ^^•'*'!,r'""'"'
"''^\i-^'"'"* f'"- livin*,' at the hotton, or among

toatniir .h.hr.s. w,ll resort to inte. -odiate depths. It is strange toothat , .on,, hetween one and one-third and eh>ven inelu-.s i„ le,.«th'wero
<.bta„,ed. and hsher,i,e,. remark that sneh intennediate si.es an" seldom
seen. ,nest>^^,t,o.,s n-ade in Seotiand render it hi^M.ly probable thatmaturity ,s read,ed when the fish nro about ten inehe/ lonj,. l.u a«puMn;e„ from the Bay of Fundy, exan.ined by ,.3. was nearly ma nrJat half that len^Mb. It seems likely that in the .M,lf the Inmpfish r mai'permanently on eerta,„ offshore ground, until ready to \pawn. a"3then, a,

1 then only, resort to the shore waters. Hesearel es earriedon ,n the Bal.,c would tend to show that large an,) sn,aIf^ hdo not ..onsort to any e.xtent. and the same ,n.ay be true in our gulfwaters but o th.. we kno-^ little or mHhing. For several oenturiesth,. fish has lK.eu observed and studio,! n.ore or less, yet wo are s inIgnorant of mueh of its life-history, espeeially of eer ain h'.bi s andmove„.ents. a knowledge of whieh would be of much value "ofiln-n.etfMosc. an,mals have the.r speeial haunts and feedi^ig grounds wh.-c","

Tet:T^" "°K'n°"-^
''' ^'"'^ ""-^ reprodueing^thdr ?inds! andthe lumvfi 1, ,s probably no exception to the rulo. In every large bodyof water there are eertai.i areas of rough bottom, overgrown with seainos. and weed, where the small animals on which it feedTare abundantand where ,t finds ea.y conceahnent froni ene.nies and a rjiumsuitable m pressure, salinity a,id temperature. We foun. man suJhareas ,n the ;.ulf, but did not succeed in taking lumpHsh .^ "ny sTze

due not to heir absence, but to the small size of our tow nets anddredge. h,ch seldom take large «nd alert fishes

tJ, , "^fi^
'"^"^ stimulated by the de.ire t„ uoposit it^ e-gs thatthe lumpfish forsake, its co,igonial hau.^ts and visi^s 5,e shore, 'c^urtrnswhen spawn.,i« and other parental duties arc over.

'•turning

FOOD.

The getieral absence of food from the stomachs of the great.>iajor,ty of luinpfish examined has often been noticed, and all ^ortllt^explanations oflFered. It must be lx,rne in mind that nearlv ail these
10



fi>h w.T.. t:ik(n ,,ii ll„- >pi,wtunK t:r:\uuU ,.r in tlwir \i.initv nn.l
.•xiM.rn.nr,. ,l„,w-. that f,u, if any. Ii..h f 1 i.tul-r sin.ih.r r,„„iiti,.„-.
It IS „ ,„.nn.l ,,i ...\,-it..|iiriit when tl..- instiii.-ts iii,p,ils,.s. milI ,M(i-i..«
iiiv iit t.-;iMnM aiHl .li.v,-tr,l to anoili.r ,,l.j,.ct.. Tho sallii.m. ,.„ a riiiiilar
rrraii,!, may r.-inaiii twn ,,r fliri'<. i„ nths in a rivrr, an, I -,-1,1..m or
nov-r take any t' 1 ,|iirin- tluit tinio. at loa-t tiio stoma, -li is ahvavs
l"i:n(l .rnply. I.um|,li-1, .M,,|urc.l at oth..,- tinir, arr -ii,.wn to i„.
Voracious IcciliTs.

Til,. >trnrtin f tin- month ami its uvak tooth show that it iim-t
l.;.'.l on M„all ami woak rroatur.s. and j.-lly-tLsh. worms. ai„l ,IitF..ront
kimls ot >mall oniMa.'oans >o<.m to mak.. up tho hulk of its T.hmI Th.'
stomaoh. „t ihos,. w.. ohtaiMo,l at Chotioamp uvro rntirolv oniplv or
.•ontaim.,1 wat.r. or a -mall .pmntity of milky tlui,]. whioh latt. r' was
t u. ,i,-..-t.., prod, lot of too,], for uiulor miorosoopir ,.xaniii,atio„ it
.sliowo.l small Iraymonts of onista.-oanK. In tlio s,,„n;i,-|i ,,f oi„. from
I assama.ii.o.M.v Kay tak.M, on Soptomhrr 1. .-ovoral iiuvrtrhrat-. wotv
sron. amon^' th,-m a s,,,,,!! jolly-fi-h ami smno ampliipods. Anothor
taken at tho .-am.. i,la...-, S,.ptcmh,.r 7, was iror-.'.i with a dolirato little
ornstaooaii. lM.lon;:i.iK to tlio iromis (^iprolla. whioh is L'oiiorallv very
iihirmlant amoiiir s..a nios^ and other bottom ^M-owths. Th.. lumpti-h li
said to prey also upon Mnall niolh.sks, fry of tli,. h..rrimr and s,,,,!-,,.]
shrimp and ,„.,rin,. ann..lid- or w^rms. It ha.s been eauf,'ht on fi.li
trawls at leeland, and by lino men fi^hintr for pollaek at Can-,, \ SHus would seem t,. moan that its foo,l do-.s not alway,^ eonsi-t of small
orfraiusms, but at times of bulky o.:ies.

THE SEASON AND MANNER OF SPAWNING.

Some observers report that the lnnij»fish spawn on th,- New Fied.ind
eoast in Mareh or April; others, and for th.- same loealitv. in Mav and
•lini,. A\h,!,. the s,.a^,,n may differ a little from vear 'to veir'if i-
undoubtedly a h.njr ono. n:i,l lik,-ly la>ts f, , April till .Inn',., hi the
.v..rth sea an.l in the Catt,.jrat and Haltir i, be-ins in .lanuarv and
busts till June o ex. t dates are availabh- as to the opeiiin-.^ of tho
syasnn m the B: ,f Kun.ly. tlie jrulf. or on tiie Atlanti,. coast ,,f X,,v,
.S..otia, but wh..i.,.ver the weather eonditio"is ar,. snitabl,. f,,r s,*!,,,,,,',

and liad,lo.-k tishuifr t,, bejrin in th.. jrulf. tb.. lumpti.h ar,. inshore and
.s|.awn,njr is und.>r way. Thi.^ is from the 20tli of Mav to the Ut of .June
Jhe^Tawnm^' W'a.s over at Cl,eti,.amp, faiH. llreton. wh..,, uv b.-L-an onr
iiivc^tiLMtions there on .ru:,e 12. an.i all f.wah- Hs], ha.l l.ft tb,. shore
wat,.rs, as only larp,- spent males were eolbn-t,.,! snb>.>,p;:.ntlv The
latter always remain to guard the ,-' ma.ss,.. „ntil hat-'hin- i. ,.„m-
rloted. On June 27 wo s.^eurod our fir,.t larval lumplish wlii.-h wore .i^
millimetr.-s or one-quaTter of an in,.h in lemrth. ami tb.. ..l-s from
winch tlu.y ..ame must have b,.,.n ,l..posit<.d two months pr. vb.usly, for
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It hn. Im-ou denrly show, that in thr lir.t „f ih,- s,.,,,,,, fr<„„ tiflv f-
-^evrnty .L.vs „m roqiunxl f„ hat.-h „Mt th.. >„„„.. Th,>t wuuM ,„;,kr
the h-ir, Mill nu' of iho s,n,son i,s .arly as th,- nn,i,ll.. „f April ai„l it
prohaMy was ..arli.T, lor ih..,.. larva..- ^un- h.r^.T than „.h,-rs s„h...-
•lunitly tak<.ii aii.l so mist havr h.-m son... ,h,vs .1,1 wl,,,, ,•;,,, t„r,..l \\\.
ar.. th..r.-f„r,- salo in ..,>n,'lu.li„p that in ih,. unU at 1, ,,-i the -pawning
iM'^^ms m Apnl an.I ,.,.,!s in .h.„,., i,„t what th,- p,-,!,.,! is in th.- P.av
'•I luM.ly „r a!n„- tho ron.t of Xova S.-otia ranno: hn fixpj, f„r data
arc waii(in«.

Th,. -..x,., a.v rasily ,listin;,'Mish,.,l at this tlin,.. f,,r ti,.. ,,,,,1,. j,
ri.-l,ly ,.„h,un,l h,.,nf,' pi;,k or ,,..!. ..pcrially „n |1„. ,,, ,,!,,• ^urf..-,. ih,.
lou-.r p.,,-t of th.. si.K.s. an.I on thn .iisk an,l ..|,in. Th.. p, .-toral a.,,1
.•Minlal hns ar.. olfn h...,ntifully stroako.l with s,.arlrr. Th.. f,.ni ih-s
vary Iron. ,.l>v.. -^r...... to ha-.-hlark. paler .„, th.. low.-r sn,.fa,M.. an.I with™nsh p..-to.-,k Aft.T s,.,wnin« th.> hrij^htn.ss „f ,1„. „nptial h„.v
>s j;n,.!,,al ly h,M hy h„th. :,ul th.. n,ah.s asMun.. in tina- th,. ,lul I,,,.,-alum ot th.. L'tnal...

It is also sai.l that thr> inalo Hsh nro tmallor than the f.Tllal.N Of
-.v.-nty lak..., „, a salna „ n.-t in S,.otIa...l, forty nvr,. f,.n,al,.s with an
Mv..r.T.^.. ].-:..Mh ,,| 1,. ,.n,. (in indios) an.I «-,.i^-ht. of (i p„nn,ls .; ..„„•,.•
h.rty w,.r.. nial... av,.raso h^n^rth 2>i c-tn. (11 i„,.l.,„) „„., ,,,,1,.,,^^
I';h-'1 1'

'•l-'-
.\V.; ..Nan,in...i ..u-n sp..,.in.,.,.s. all , ,.-. at

h,.f..an,,,. .luly
. wh,..), ha,i h,..-n tak.-n from a sal.uon n,.t. an,l fo.nal

» .<> av..ra.v Ic-n^^th was :<,2.i „,„. n:! in,.h..s). an,l avcra.^e w..iH.t
- :.onn.ls 11 n,ni,.,.s. Only ,,;„. f.-n.ahN len^-th IV.) ,.,n. (i:; in,.h,.s). was

wXhiri':
,"'""""• ^"i'^'""'"'^"

^'>y thoy ofton tako fcnialo.
"oi.irliin;.' ]_' j.oun.ls ,,r :nori..

Th., lav,uirit.^ spawning' y-.-onn,!* are ro.ky ..hcvs ovvrffr-.wn with
tansrle an.i ..th.^r scawcls wlu-ro t:h.. ,.g,.s aro .k.positcd in n,a-s,.s atIHunts l,.q,>w low t,d.^ It wa. for,n,>rly thonfiht that ncvsts wr., .na.le
.^tc.r tn.. nKm,.,^r of tlie sti..kl.^ha,..ks or by s,x,opins, .a.t .h.pr.s-ions inhe san.l hut a clcv..r and more ..arefnl stn.ly of the operation u^om to

and the o^us a,lh,.re not only to the ohjcvt ,.u whi.h they are h.i.l. hut.
t. o, e ano lu.r hy n,..a.,s ot stieky Hap. or fa,.ets. and in .u-h a wav that

Me w i < S
""*'";;'""-••" <?f » «P"-«^'o an,l is easily penetrat.-.l hv.he water ( .s..> fi-r. .,). A. a fish's egg, ^^-111 not hateh unh-s., water-onta.n.n. „xy...„ ,, kept flowing pretty n>..ularly over an.I an.on,

ind, If the tue shonld fall low ennuRh to exrx.se then, to the danu'cr of
. A ..|r enou.h water ., rotaini.l to k..ep them tnoist till eovore,! hv the
.

xt tide J he hateh,.:,^. of the ]arg«.t number of eSRs is made possiblenlso by the hah.t of laying the ogg, in several small clusters whi,^, .,re
..lore eastly penetrated by. and kept sup,.lied with n.nv wat..r rieh in
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oxjKfti. Till- iiuiiiluT of I'KK't i)iim1iiii-(1 I),v otic ti*li will (Ippi'iul on iu

sizi', iind is found to vary from m),(MN> to 4(«I.<Hh., the w.-inlit of tlif ovu

(tonictinica beini? fully oiio-third of tliiil of tin- whole tisli.

When ovijiogition i» over, the frTimk' d.^-ort* thi' wimwiiiiiK Knnn.N,

and n-tircs olTi^hor.'. for seldom it one taken ."n ^nliiiKin nets in th«» Kulf

after that, hut the male remain* and jriiardsi the ivn mansen throiitfli n

very linig jieriod of ineuhation, drivin+f a way any etiemy that

ai>proaehe.s, and pres^iait the elur^ter-t with hif* .-.noiit, whi.ji lieii». the

water to piws out and in throuL:!i the many little imre* and ehnniielH,

whieli must aid the hatehiiitf process considerahly. He aUo tail' the

eRKs with the lar;fe pcetoral tin- ami fon'(« \v;iter from hi' nioiifh

tJiroiiKli th(! ma«»; yet in *piln of all tlio^e deviit^ mul 1m- run-timt

'attention, complete aeration of the ova i* not effo<'ted. Much of thp

spawn doeH not hatch, and -tornw tear the clusicf- liom the rocks or sc i

weed, and on*t them out upon the heneh where they iterinh. Fishes,

prahs, ami hirds must destroy much of it, and soiii" if the rim* are not

fertilized during ovipo^^ition. W.' ex ,cd a ma-- found on the twenty-

ninth day of .lune east upon the hcach al (^heticami), and fountl that

many had escape<l fertilization and were (|iiite dear, and thit others

oontaineil dead embryos, while the outside of the mass was compn-cil of

en.pty caivsuhs frriin which the yoiitiir had :'si'aped.

Some old writers were foiiil of picturinf? the nvale watciiinir over

the yoiins for a Mine, and carryim; ahoiit matiy tlioiisiiud- of his linv

jiro^ri'iiy eliiiKins to his body by means of the sii -kerr. It w.is a

ph'iisiny- eonccit, but late oh-crvers hiivc never met with tlic pcripilcii.-

nursery.

While on duty (finirditiK the •im^, hi' i- -aid to 1m' very hold and

fearlmis, dashini;- ont and attai-':;imj: any'thins,' coming' near, even the

formidable wolf-tish. Fahricius, -:eiu>ra!ly rcjrardcd as a reliable

autbority, writing in 17*^'. dednres lie hud seen a woH'-fi-h actually

worried to death by one; and other inntancos of his frnxU coiiraire are

on roeord. lie has berr" seen to jjick up a crab that had crept ne:.i- the

pfffrs, eatry it off to a r^nfc distance and drop it. As the spawn is usually

plaeeil flnioiiR red. brown or yellow rock vvoikI, the. pare, tl.-h is not

easily f,ccn, and his sudden and unexpecteil dash is enoiiirb to friditen

enemies away.

By the time his jiarental dutien are etnled and he besins to nv/vc

mto deep water, the brilliant hues have fadivl. atul the bat-k -aiul sides

soon take on a dull olive or blue colour.

THE EGGS AND THE YOUNG.

Tho eggs are pale red or somrtime.s quite pinkish, and are noi. all

of the same size, but vary from onp-eighth to one-tenth of an i"eh in

diameter. Looking at them tbroufih 'a microscope one sees several little

oil globules in eaeh. which gradually run into one as the hatching
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|ir.«-i'.Ml., iinil tlic (lr..|.!.-t lat.r h.K-.>jn.M iiirliwcl \vit.lil:i tlir ImhI.v of iho
I.1II.V fiiilirvn, whiTf it ciiei Ix- « .mi ii» a Knl.|,.|i sput t'.rr ttoiiii- tlii.vn after
llic hirva has i'-ca]K-<| fr.iiri tlir cKif lliciiiliraiio.

riic U-uKth i'( time for liat.liiii({ (1..|..mii1.i uti th<» fpmpcraturo ninl.
t" a I'lTtaiii ixfrril. al-o, r.ii tli.' kiixl ..f .ircululii f wal. r iiiairitaiin d

;

{•'V. iiiilr,.,4 tin- ivi!^ arc well fXiMi«,.(l \<> water .•(ritaitiiiiL- plenty of
>>\ynvu anil r<-rifwiil at hitfrval*, iimiiv will niiv.«r hat<li, a- wo liavo
alr.-,i.|\ Hii'ii. KxpiriiiH'iit^ have lieeii made in liatehinif tliein artiHeially
III tanks but many rgir^ k«» "bad," due iloiibtless to an insutticieney .if

eX.Vjfen.

Ill III.' Xortli M^a a p.rind ..f alMHit j^ixty .lays is iieided i;t the
beuinniiiK of the Mea^on, when tli.' wat.T i* <-i.ld; later on lens tiin." is

nnpiired. aii.l t<-.wiir.^ tli.' <•! .,f the >,Mison it. i^ said lii.- vuu^ will
hat.h in fniirf.'..ii .lay-*. It !; not known what time is no«xl.-d in
< 'aiiadian waters but it i^ probably about the sitm-. What fiie larva is
like V. 'len it .s.-aptM fn.ni the effff ean be seen from fi>r. (\. The -.niailest

Staifiy i)f yoiiinr I.iiiii|>-n»li-
f>- S|n imfii. .'i 5 iiitii, lo!iK. June L':', I!il7
6a. S|fclnnn. s nirii. loiiif. .July 11). litlT.

we eollecte.1 wiw 5.r. nun. lonR. ba-.'ly one-tiffh of an inch, and dead
embryos which we tooii from vgnA f..uiid on the IhuicIi. were about, the
(«uine length. Amcri.'iin writers ^rivi, tho lenjrth on the New EiiKland
coast us le.ss namely fr^.m 4 t.> '. mm. In th-;. Nor^h sen they are
larjrcr. lunni-iir from t; to 7 mm. or even more. It is likely that the size
at birth d. pen.ls a }.o,k1 deal upon the hize of tho i-jf-r and upon tlio
leiijfth of time in batching. The period may be shoiler in tlu- waters
to the south of us than in ours, while ours is likely briefer than that
in the North sea.

Looking at tijt. (I. it is :;eei. that the .voung lumpfish, like others at
that aijc. has a ontinuous Kn alo^ijr the middlu line of the back, around
the t.ail, and on 'the under side as far forward a^i the vent. The other
fins, the pectoral, are very email and rudimentary. No ventral fins are
seen, Thoy arc situatetl under the throat, and never grow to !>. real
(ins, but deveh)p into the sucker already veferretl to. At birth the
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.Vduiii; liiiiipHMii liiM tin- .-in'kcr will t'liriiii'il, ii-.nl imii ii»f if ti> t',i«tcii

if»«'lf to tf\ Krii>". <ir iii'.v iitlur "iiliiiMf i>l>j.'i't. wlim it ii(mm|« rtxi. or to

ht'lp it to t'wi-iii)!' itx ciuTiiit'-. It.v tiilr. iiicaii-i .lUo tlu-y iittiu'h tlifiim-lvt-H

to si'uwi'ihI or iiiiy (Iril't iiiiitiThil mxi nrv iMrrii^l out to yt-,\ arul <liM-

tril>iiti'i| over \nrw urciw of I'ciMlliijr fsruwxiA. A* »Wiiriii-t nn- libonitoil

lit the siiiiH- i>lii('i', till' nciT.-sity for -iirli u rnoveinciit i< cviilfiit. miiiI

hi-nrn tile disk i-i a vi-ry uet-fiil iiikI viiiualili< i>(i*i'»«iioii.

I III' iiii'iiinii I'oritimioiis tin soon liruiiifi to liri'iik ii|> nml oin.iiic tlio

future |«<niiim<>(ii oiii>s. Kxnmi^los from ii to 7 inin. loiiif sliow liir two
(iorwil i-till i'oiiini-ti><l liv 11 -trip of iintiiliniiu', nml :ilso with t.!io

(aiida', .iiilc tin- laltir Mini tin- anal arc -itnilarly joiiii-i|. In ^Miiiplc^

.s inin. lont? (tiir. 7). all tin- (iii.i art- nearly i-oinpli'tc. ami at t» nun.
t'litiri'ly till. Ill tin- iiifaiitiiiii' rays, or rml supports for tin- iinniliraiics,

arc -iccii (.'rowiiiir in all tliiwe as well a^ in tin- peetorals wliii-ii an- well

forimil liy tliis time. I'.iiropfan writers ti'll us tlint li.is -ta^'o i.s reaelieif

in tlieir waters vvlien tlic ti^li are from 10 to 1:.' mm. in leii«ili. ami
Anieriean autlior.- K've almut tin- same |eii>;ili. The trati-formalioii may
<l<'pen(l nioro \ipon ajie than upon si:<e. iuit. as aeciiiate ol»-ervalion^

have neitloin hei'M nia<le, little eaii lie said oii the matter.

The colour of the yoiinir at first is a ycllowisli-Kreiii. with a -lisht

briiiisy lustre and with lighter streaks, and patches occur <if a silvery

sliecn. The head, peiti.ral tin, and the l>a«e of the tail tin are dotted
with dark spots and many of thtve an; star-like or .stellate in pattern.

As the tins >jrow and liecomt' scparute, the pitrnieiitatioii or culoiiriujr

incrraws, nnd a jrrt'at many of tlu^so si^condary colour cells take the
Colour of the rock-Weed, eel-alms's, or other ohjects anioiisr which the tish

arc found, oraii(ie, hrowii ami hriylit t.'rcen heim.' the usual tint-. There
is jtcm rally an unpi).'nieiiteil luiiid hetweeii the eyes, and another occurs
on eacli fide of the lioad from the sMout to the jrill o|>cniux ( fisr. 7).

W
7. Speolni.n. IS mm. InnK. showiiiK pcruiiar colour pattern. I'.iss:im;i(|un(Itly

Bay.
7a. Spccinien. Is mm. lonR, showing p.-iuliar colour ii.itliTn. I'asti.imaquuddy

Bay.
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Both !ire often to bo scon in sjiccinions 14 mm. or three-fifths of an inch
long, thoufjh they arc nios'tlv liinal cliarMctwrs ami sixin lost.

We have stvii that the adult Inmpti-'h is coveroi! with wart-l'ke
tiiU'rchs. largo and small, and that the laru'ist are arrauwd in serial
<inler, almiii- the middle line of the hack, down the sid(>s, and alonir the
cdfies of th(! somewhat llattiiietl nnder snrfaee. The larval ti>h at hirtii,

and for a lonjr time after, it* very smooth, and there is no apixMraiire of
tubercles until it is about IS mm. (three-quarters nf an inch) lonjr, when
a few tiny ones are to be seen above and behind the eye; -ub>c(|uently
the increase in tnimber and size is rai);d. WIwa the y.iun^j- fish is :.':.> mm.
lon^' (Hfr. 8), tiie two side rows, be-iniiinir at the head, have n-achd the

^. Sppoitiu-n.

1'. Speeiiuiii.
.:: 111111. liiiiK. j;!iow!riK p;iiiill:i

'.y- mill, kiiik'. witli KL-ni-s of
Sti)tfiiil)rr liti, 1 ;u 7.

i.r mlM-rcl.

tubfieii'S i-i

s. S"i^t''iiilier s. l:il7,

.iniiii-i,'. Ciund Mauaii,

middle of the body, :m ,1 tlu^ ventral row consists of llattened papilhe. At
L'5 mm. (one inch), tlie upper lateral series is coniiilcte, extending to the
base of the tail tin, the .second one has not reached that poi-it, and the
dorsal row is just evident beJiind the head. At .".2 mm. (one and oiie-

(juarter inches), ; 11 the scries are complete and numerou.- sm.-dl tubercles
and other asperifies are scattered thickly over the body (See fiff. It). The
larger tubercles are surmounted by spines, which are more or less serrate
and fre(iuentlj- hooked backwardt;, a feature well marked in fig. 10, which
is drawn from a fish M mm. lorn;' aad a little over one year old. Cnni-
parisons between the larvie in our waters and those observed farther
south akm^' theAtlantic coast, as well as those of the North sea, show
tiiat the sta.i;e<if full armature is reached in our waters at a .-mailer .-ize

than ekewhere.

DISPERSAL AND HABITS OF THE YOUNG.
The larva? were found at all depths from the shore to 92 metres (300

feet), and to a distance of four miles ofF the coast, but the e.xtent of the
offshore distributicm seemed to dcix-nd a good deal ni>ou the kind of
bottom and the dejith of the imme<liate shore waters. 'Where the Ixittom
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was i-Dckv ami tlic siioiv wattT fairly dtvi), tin; lo'.u- of (Iistril>iiti..ii wa-
narn.w; wIkto ojuwsitu conditions wore found, the dispersal wan
olLluire. The former is, to a hir^c extent, the ciiso in the Itay of Fiindy
and l*ass.ami,<|iioddy hay, ulthouj.li the yoiin.'; tish there ari' often carried
seaward anionjr drift material, hut in the fiiilf there is a notierahl.. lack
of lioatin^' sc^aweed or other dehris to heli. in tlie movement, it w.i>
then a matter of some interest t.. tiiid larva', :iewly liatched anil al.out
:.-.J nun. lon.i,', amonff the i>Ianktcn i' 1 miles from land in .Imi,. and
more of the same f-i/.e on July 1. 1 miles from the nearest land. In
the ahsen(v i.f drift material, there nni-t he. other means of .-owin- the
he!i.le.-s hut. livin;;- seed s.. far from the su|>ii..,,>(l hatching ijr.ui-.id^ -

surface <-urrenl-^ due to winds an<l ti<lc>. or a jMissihle e.xtension of the
hatchinir grounds seaward when- the ^Iimiv waters are .-iiallow and liott..iii

smooth or otherwise lin.-uilahle f .r ovii..i-ition and hatehins. Tliese tiny
ereatures liad very reci-ntly hccn releas.-d fr,,m the eirp- for they luid
the unm.xlitied fin; and it is lianl to understand by what nutans they
made a journey of 4 miles in the o|„.n .~ea, had they hcen horn at the
shore. It is juissilile they were rele.-ised from the esir in the vicinity ..l'

the pla.-e where tluy wer.i captured. The Lite date would p')iut to
hatchin- under iH.i.r conditioiw ,.( tempi rat uiv and lidit. JndeiMJ m, ny
of the sinallet-t larva- we secured were taken in deep water a-:id at Imi--
distanci's from tlu^ eoa.-t.

In the daytime thi'v an- found at the surface and very U-w if an;-
lielow, as towin^rs made at the same time :-howed. .\t ni^rlil thev left
the iipjter waters and were then found at or near the bottom. Aft'-r
July iK.no were collect, -d at the -uvfacv. and f( w at the hott.un. and a-
the teniperatiire of the ,-url'aee waters had by that time risen ti^ 1.")

' (
'.

(.'iG'' F.), it w.is thoULiht to ae.-eiint for their dir-.ipiiearan-,.. yet the
.voirri^r lunipfish i-an In-ar a hiuher temperature and thrive in ir. On
Ausiist 18, at IIouM' harbour. Mai-'dalen i,^lands, we to,,k two -peei-
mcns ],") and 17 mm. lonjr, the lar.civt that had been seen up to th.it dale,
ainonff cel-prass in a foot of water at i'3^ C. or 72° F. Thi>y aiv found
at the surfaee in Aufriist off the coasts of southern New luiirland,
where the surface temperature nnist be even higher than th.-it of tlie

i;-ulf in July, when they di>appear. The life history ..f the lampti-h in
the pnlf is peculiar and is far from bei-n? fully underf^tood.

In PassanuKpioddy bay the youn.s are met with all siunmer anions'
drifting? rook weed, but the surfaee temi)erature seldom rJM'-c above
l»° or 10° C. On September S, at Wilson's lieaeh. f •:,imi,obello i 'land,
wo eolleeted eijrlit s])eeimens, ranj:imr from Is to •_>:'. mm., with a haiwl-
.seoop, froiTi a hoat moored to a quay. They wcu-e /ii:/a-jriu^- and
doubling under and anion.!!: frajrtnents of red ami brou-:i ali-as whose
colour? were bleiidetl i-.i their own colouration. They tlid not appear to
rely on this, as some think, to e^cnpo notice, but invariably made use
of their muscles and fin,< tn escape from danprer. They were siirprisin-rly
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iict;>-o niui wary, m, tluit fully Imlt' of tlids,- coinhfr witliiii mn-li \\vr(^

iiiissed. A slowly iiK.viiiy t,,\v-iit>t of the \\>u:\\ size must have failed
to I'iitch any except l\ tlie merest ehaiii-e. Tliis may throw some liji-lit

on our failure to e<illi.<'r them, either at tlie siirfaee or, exoept on one
oeenfiinn, at the l.ottom, off Cape Breton, after the middle of July. By
that time they had nearly donhled the larval h'tifrth and were stronirer,
more alert and with kee.u'r s^'uses, the result of a larfrer experience and
kiiowled'xe of their >urroU'.ulin^'s. Larger nets, movii^r more rapidly,
mifrht have told a different >t<iry, for in the North sea, whore tlie lump-
tish ha.s U>eii carefully studieil, the younjr have heeii found at the surface
all the year. Indeed it is douhtful if it becomes at all hjcalizod duriu!,'

the first year, hut rather leads a phmktonic life, drifting around in the
tides and eurrent^. Some even tliiiiJv that the youiif,' con^'rejrate i-i

>(-h(Hils when they have reached a certain size, but we saw no evidence
of this in the <i-u\{, unless the lar^'e and exceptional haul of twenty-nine
individuals, taken one mile off Cheticamp, i-ridicated the presence of
a drift swarm.

THE RATE OF GROWTH.
Tlie lumpfish is said to k' ;o be over two feet huifr, and to weiL'h

from 1-2 to l'i> pounds; but such larpe lish are Si'ldom eaufrlit., the
average size being a little over a foot in length and the weight
from 3 to 5 poundk^. The yonnj? sei'm to make a pretty rapid ^irowtli
during the first summer, .sometimes doubling the average length in a
month; but there are soi:-^ reasons for believing that little i-icreasv is

made during tlie winter, especially in the gulf, when ice forms over the
g.vater part of it and chills the water to such an extent as to weaken
the vital processes.

AVe collected larvie on July 13 that averaged 7-0 mm. in length,
and a month later two taken at House harbour averaged 1(! nun., and
some at cheticamp 17 mm. in length. It is c^ecu that they doubled the
average length in a month. Earlier in the season, wliile the larva' are
tiny and weak, and food conditions not s^) good, the growth is much
slower, but it is a hard matter to cabulate it correctly for there is

always a minilier of very small ones mixed with others perhaps twice
their size. This is due to the long spawning period during which i?ome
larv.T are freed from the cpp even before r>viposition is over, and thus
the earli<'r lieconie mixed with the later ones. On September S the fry
tiiiken at Wilson's beach, Canipobello island, averap-i-d about 2.' mm. It
is thus seen that the relative size and rate of growth in the gulf and in
rassania(iuo<l<ly l)ay do not di.,er much during the summer, but in
winter there aitpears to be a greater arr«st of development in the former
Xhnn in the latter, probably due to the presence of ice i-:i the gulf. On
July 7 'W(> got a sjiccimen 3" mm. (one and one-third inches) long



(fiK. H») a.lhfriii^' to tin- l)ii,,y „f a l^b.^t^ r trap in six fathoms off thesoutJ^west i>..,„t of CluTi-an,,, i.la.ul. whioh wa; .vrt^unlv a v.ar oM .t

aiiiii Isi. 111,1. f.ith.

10
10. .sporim.n. ;!:) „„„. lontr. S.W. I'„i„i ciu-

.luly, 7. 1»17

Tw,> wore .•olle.-ted at (iraiul Ma'nan. D.^viuImt li'. U aiul +:, mmlong respe-tivoly. wlu.-l, wore evidently the youn,^ „f that vear. T sHI thrc>e montl.s the frrowth doubled in that loealitv. If the :!:] mmone is a ta.r re,m^enta.ivo of the .iz,. ,tUuned in' the j:uif the first

T?Tv ' 1 V "f " V-
''

'T'
''"'" '"•'* '•"'' ••^"'•'-^ '" »'" "'""th of the

httle difference durr,^^ the sunnner months and hen.^e ^rrowth nmVeon nme duniH. autumn and early winter at lea.,, in the latter pi e^hilo ,t slows down ami praetieally eeases in the for.ner. This ..o, tra«thas heen notieed n. the ease of other fLsh... and i. very marke.l i heCanadian plaiee. A lumpfish was taken at Barri.^^ton passage in lemouth o the I}ay of Fundy in June, mo, whieh was 55 m,,;. or oneand two-third tunc, the size of the Chetieamp exampk- of the s mo a,"Some wnter. thmk that the lumpfish is a ve^' slow .^rower. T,ithat kirc ones of two .r more feet iu length and weighing from 13 U,20 pounds must be very ol.l. It is likely true of .son..: rej..,. but n,^
-

1
all. A hsh suited to a certain range, will be found to shade off andbecome less vigorous and les.s numerous a.s it recede, north or ouhfrom where he optimum or iK.t conditions are found. Where ^n«ater prevails and the temperature d,>as not rise too high inTsummer or sink too low in the winter, as in tlH^ Bay of Fifndy andalong the Athot.c littoral of Nova Scotia, the hunpHsh „,av makefairly rapid and uniform growth, as evidenced by the frv being •>;5 mmlong in August. 43 mm. in December, and .55 mm. in the JoFlo^TgJune, in and about the mouth of the Bay „f Fundy. Along tlie Xe-^England coast, where the summer temperature ri^es pretfv hth i^seems to grow more slow]>. whic-h is the ca.se al.o in the low'er p.Trt o

st 11,1 '"^ "u''
*''' ^"''"' "''"^ '^'^ '"'^t"'-'-' fi^h average muchsmaller than f.^rther north. The small size, reached in the gu!f o7st

nJraTalftS ""^' ^^ '''''' '"'-' '' "" ^-"">- ^'"^ '^^
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I?V moans of ciTtain tUm:^ on the sral.'.. tl.o ..;.'. of m.>.t tishos .-an

,,,1x1 of oartilaKe. somewhat hardcno.l althoUfiL .till not roal

:,no n t . m k U^ nv faint, irregular, and aitli..uU to mako out.

Twi" w'tai,nn^ ana clearing them, we ^vere al.le to arnye at son.o

1^:^ ricluhs whieh may not be ab.ohUely eorreet I .. U .
-J

• „ 11 ...n (41 i-.fliesl Ion" i.nd was juiteed to l,e m itr tlmd

Fiir 11 V. rt<l,ni of Lu,„p-nsli. 11 cm. long.

N 1"

Fig. 12. Vcrtobni of I.iiinp-fisli, 2tl cm. Icnc

iind ill Us r>th yiar. C;in,pol)>'Uo.

S.iitombcr 8, 1917. x4 M. Ander.son.

Fie 13 Vrrtobra of I.ump-flsli. 30 G cm,

loiiK. and in its 7th year. CTictl-

oanip. July 7, 191". x 5

20
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«-hu-h wa. „p,.arc-ntl.v in tlu- fifth year, while %. 13 .. <i'««" f""""™ «

«'
:iO.Ti ..n. 1-^ i-:H.hes) bu.' and in it six rinRS are seen. Another

1 . . ...n. in U-n.th showed ..-en rinRs. It was a ^Pe" -« «

.'n,l v.iL-lu.l :•. IMm.uU When the lumptt.h reaches M or 4< em (19

"
.0 i >^^.i'l t>. weigh 10 pound. Cpo Breton fishermen tell of

k .. ti..h over 2 feet l..n« and weighing. 2<> ponud. or more and they

.. r'-,.ort«l o.-e«rrim of that .i..o in the ^orthern part of ti.o RuU.

The weigl.t increa.es more rapidly than the h-n^'th A hA .(. <m

wri% 'd :il.:5 Kram.s; another 9-3 cm., 33-6 prams; a third 15 em.. 134

1 ma fourth 30 .m.. 1.02<» prams; and a fifth 32.5 em.. .474 pram.

r/ ,4 o. At this rate of increase a lumpti.h 70 em. lonff. a size

.!ome;i-n'e: rJ^^orted in Kuro,.-. would prohahly weiph 20 pounds or

'"'"""since the alH.vo was written, we have received from Dr. A. G^

Ilunt.man a ...llection of lun.ptish from Passamaau<Kld.v hay ,nade m

tlie autumn of 1018. They ranped in lenpth from 18 U) 1..3 mm^ a-nd

."o u i iKHl the chief data for the construction of the «raph shown

in fip. 14. which represents the ratio of the length to the we-pht. The

graph contirn.s the peneral conclusions already drawn from the ^tu,l>

of a limited quantity of material.
, , , ,, , ,, ^ r ,a

It is remarked that in the .-ase of fry hetween the lenpths of 18

and 40 mm., an increase of 5 nun. in the lenpth results m a doublmg

of the weipht, hut above 40 mm. the ratio of mcrease m «'e>pht us less

Doublinp the lenpth increases the weipht from seven- to nine-fold, or

approximately the weight varies a. the cube of the lenpth, and henee a

lumpfish 2 feet i-.i lenpth must wciph from 18 to 2<) pounds or more.

QlTAI.niES AS A rOOD riSH.

With the increase of population, especially in the central provinces

of the Dominion, and a prowinp demand for Canadian .ood-hshes in the

world's markets, coupled with tho soaring of the price of foodstuff* to

unprecedented heights, the Canadian consumer is becoming more a^d

more interested in m-ery proposition to increase Uie amount of ed ble

fi^h and lessen somewhat the cost of livinp. Pru-es have doubled

trddod or even quadrupW in a few years; the quantity available lor

home consumption has continued to shrink as the foreign demand and

prices have risen, so that a veritable fish famine 19 otten experienced in

""''

To relieve this shortage and supply the demand wit^ an article at

a moderate price, attention is being turned to the utilization of other

and cheaper forms of food-fishes than the staple ones of the trade.

Manv of these are of exceli.^t quality and in demand among Europeans,

where they form no small part of the fish consumed as food and can

generally be bought at reasonable rates. The lumpfish is one of them.
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Afl nlready snid, it iibounds in thi> shore watiTs of the Miirititiu- I'ro-
vincoa where it m tiikon in ci.nsidoriiblo (lunntitios in tho iin.M-ntirm
of the salmon and luuldock fisheries, hut is seldom iiswkI for fuml. ilimiL'h
it is a rich, tender, well-flnvoured, and nourishinK fish; iind. if put "ii

the market and its merits made known, wouM soon be in dotnaiid. In
England and Scotland it is held in liitih esteem bv many and is r.'UMi.hfl
as second only to fho fnr-famed tiirbot.

The abundance of tlie old and well-established fiiod-ti^li.-i i-.i am-
rivers and coast wafers which heretofore sold at very rea.s<inable rat.-,
was, in part at least, responsible for our n«^'lect of tlie lumptisli, .•niiner
and floun.ler, as well as of other fishw which an- larircly eaten in
Europe. The tastes of a people, too, are apt to run in I'ertnin ruts ami
conform to certain f^tandard-s, so that one peneration easily f(,!!,,ws the
likes and di>likes of a i)revious one. It is largely a matter of education.
The conjinon sturpeon. one of the best food-fishes in the vvorl.l i>erluips.
was, until within a few years, plentiful in tho .St. .Tohii river, N'.'w
Brunswick, where it r<'ached the Icnprth of 10 or 12 feet an.l the weiL'lit
of 400 or .100 iK)unds. The residi-nts alo.n? the river looked upo':i it a-
somethinir unclean and dan;;.'rous. Their parents hail held it olT a! .-i

safe distanr-e; it would be prudent for them t.. follow the same salutry
course and take !io risks. And so it went on fr n ,',>neration /,,

generation. The lar^'e fi.sh disported daily before ,ir doors, ^oni.
times, too. r.\ the presonco of hunger and sufferini?; and if one hai.pene,!
to be caufrht in a shad or salmon net. it was thouirht to be lii-ldy
honoured if it were towed ashore, Ix.iled and fed to the ho-s ; jreiu'rally
it was knocked <>n the head and turned adrift. AVe urow up in this
atmosphere of prejudice, and well reinetnber numerous inr^tan.-cs of tlie

kind.

Man,v years ajro, some enterprising' American tishermc:! and fi-h

dealers arrived on the scene and established a sturfrcon fishery. ,vhi.'li,

for some years, netted biir profits to nil conceriuMl. The fi.sh wcr(>
shipped to Boston and Xew York where the article was in demand, ami
the bueine.S3 prrew to be one of the industries of the river. "Rut in a
few years it be^'aTi to decline and the spe'-ial fishery came to an end.
Here was a prime article of food, in value and nourishinpr ipiality equal
to the salmon, yet was it unutilized for peneratiotis. Our attitude
towards the huiipfish and others is jus^t as foolish, but the ftrin!,'ency
of the times will likely heli) us in bnishinir aside those prcjudic(>s anil
settinp: ourselves right in the matter.

In the Baltic and North sea countries it is one of the staple fiwl-
fisht*! a-nd its consumption is incrensins, provinar that it must have
many pood qualities which recommend it to fisheaterc. The T.'elanrb rs

are very fond of it and eat it either fresh or preferably smoked, as it

keeps well for a lonpr time wlien so prepared. The latter, to.,, is the
favourite way of preparing,' ii in German^v as well as in Denmark.
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When used fTesh, it i« KCiiprHlly fried, as boilinR is* said tfl injure the

flavour. A gentleman, living in C:hatliam, X.H.. informed us lately that

he hiid UBod it in the spring of lltlS both frwih and ealted, and ha<l no

hesitation in sayinp it was one of our very best fcod-fishes. It was, in

his opinion, equal to the salmon in flavour and food value bcsidf^t beini;

more tfnder. Wo had it s«-rved at Cheticamp in the summer of 1017.

and found it sweet antl pnlatnble. For many years, atvordinjr to

writers on this H^h, it has been used in Halifax to a limited extent, and

more generally aloni; the eomst^ of (Jhaleur bay. When its merits as

a nourishinjf food become known, it is certain to be in as creat demand

i".i Canada as it is now in Europe.

THE LUMPFISHERY OF EUROPE.

This industry hii> alrendy been referred to. but a more detailed

account of its majfnitude and iuiportaucc may iu-lp us to appreciate

better our opportunities, and to render it very probable that with etfort

and busine-'ti thrift we shall be able to build up a umA trade in this

<-onimodity. The time is favoiirabb-; the unutilized stiwk is at Inmd

;

fish foodH are scarce ami nuist continue to be in ureut demand for Home

years at high prices; and from a national point of view it is our duty

to seek to develop every resource to help to meet t)u' shortage ami Iwar

the tiuiUK'ial burdens of the country.

At lU'ligoland, a very small island in the .southern part of the

North 6ea ami just off the mouth of the Elbe, the lumpiish are simply

"gaffed" by the fishermen at low tide, and while they are guarding the

eggs. The gaff is simply a short iron bool; at the end of a pole. and.

armed with this, tlie fisherman wades along the shore, peering among

seaweed or u-tnler rocks for the tisli; which, when discovered, arc easily

eaptured. In this primitive way the fislun-meu of this little island not

only supply their own peoide with an article of food which is in. much

denial..!, but from IfHI.") to inoS wild r!(t,04<» iMmnds to merchants from

.\'ortli sea German ports. These Heligolanders consider the fish a great

dainty, and we are informed that the highest prices in Europe are paid

there, especially at the beginni-ig of winter wl:en lumpfisb are in prime

condition. Tben jsrices often range as high as Ti cents a pound retail

for undrp.s.e(d fish, which would be equal to about 18 cents for tJie

dressi'd article. The jirice, however, flucfuates, according to the sea.son

and the iibundancc or scarcity of the stock. In May it was, for the year

already mentioned, about U cents wliolesale; in .luiu.' and .July the fi'sh

were very plentiful, and larjje quantities were also brought i:ito Ciermuny

by Danish fisbernu'n from the Cattegat adid the Sound. Then the low"=t

values prevailed, two cents or even less: in November the price advanced

24
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ti. 4 ccnt^, whoI(>*a'<'. To tho ninii in th<> stn-ft th(».i- \>r]>l'^ m'cm v.t.v
low, l)iit tlicy WIT.' liicli.T th.ri tlir tishcniicii of tin- .Maritim." I'mvi «

were rccciviinr for their I'odtish. In'tieadwl, split, ami rr,i.l.v tnr
" htrikiiijf."

Danish ti>licrnicn tiik»« larp' (|iiiiiititics. rnc.xtlv in th.- Nnrtli mm.
("littejrat and Sound, but tlio adjacnt parts of tho Haiti.' arr al.-w. li-hid!
nnd a cotisidcrahlf stock i>. hrmitrht from <li«taiit Idand. Tho D.^ii.l,
(fovcrnnifnt oJa^Mv-* it ii> u staplo food-Hnl,. and rci^iilar statist!. -^ of th,
tra<lc arc kept from whi.-h tin. following; suniinary is taki-u:—

H:iltic

ToIhI

IIKl.') IW14 IWM

N.irili S..,, i,(i7.ws:s.»2, !«) .T.'.vaiin.owi m 422.()l)4'7,:t4(i 4s .M2,!Wi's Tic m vi, ,;(, 17 |.,.; 'i
34(i.4m!»..v>s 7i> 2lti.iii.''4.iiS7 ly -liiivrMirfliiia ()(« Wnkv? iV"i 7-, sm ;>' uVi-i'i i

.

24n.l41.;l.l7l_»,. l(,.,MIC«,.',(lfil 2S; 59. :i.l4,l, (T47.il> .C:iM«l ,;?;l,«; 'ifsr '.!,!;',:

l.lM,:t7i |l.i,7«2 hi' M1,2S»|I2,I1KI 20i| S44.iNwjl4,7«)l)y,0()4.U-iiiirsV2 ."... I..,77,>.iiii :i4.i:... •

North Sou.
(/att4?({iit

Hiiliic.

.-'LMMAUV roH l<JO:i 1907.

Total .

I'oun.l.s V'ulue.

2,71(i,!I.Ti« 17.:!L".) X,

is:i.2s.-, 7. MO 2.-,

S.ll'I.WU* U4.4.!l 22

North Sea..

Ciitlt'tfal

Haltic

Total

1900

i

Pounds.
I

Value
-

^

_

^

! 434, U64 4,975 8.->

I

14.410 289 84

i

440,,5.54i 4,S.Vi Oti

1907

I'ounil.s Value

$
-'17.77.") :'.9(;4 ;i-.'

10.:il.s i:.'ii .-,:(

20:t.O;J7 2.44.! 4.i

To fullv ai)prwiato tho nipa^iiiif? of those fifriire.s and tho profitiiW."
nature of the trade, we niu.st bear in mind that no .special tishcry for
]iimpHc-h is carried on in Danish waters, but all taken are simply the
by-products of other fisheries, such as the herriuir, flound. r, mackerel,
and salmon, and therefore represent an almost clear profit lo the lisiier-
meu.
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It is fcfii that the I'ntfh in 1D07 wa» lurgc, nearly twico the iivtTiige

for the four precedinK vfnrii, u-iiil prices, too, wore tlio best, averntfitig

•over 3 cciitu per pouiwl wlioh-snle. It in evi(K-iuly niiikiujf its way into

Iiopiilur favour. The hiiKi of the eatch is nnuK- in tlu! North mm iin<i

CuttcKat, but that of ihf Hnltic sii-niM ilicliiiiiiK, diir, pri^uinably, tu

overtifihiiix by Gerniani* ami Swede?, wiio^c opcriitioiis are quite exten-

»>ive. Tlie tiKureo given do not repri'.^cnt the total of the Danish trade

in tliis tish, whieh fur the year l'J(>7 was from nil .-.oureiw l,5iH>,(j(KJ

pou'nds.

The Swedish Cioveninifii' doc' not ela.-i« the linii|«ti-<h an a -frtpio

food-ti'ii. It is one of the in .iiy known on the niarki-t. as eoniposinf;

"nii.Xfd ti.-h," an<l lience statistics are not available t'or the whole
country; hut special records of the cati'li in Malmohuj-hlan, one of the

thirteen Ualtic districts, are at hand for I'.hm; and l'.'i>7, antl although not

eouii-lete give us an idea of the big bu.-iiicss ddnc in this ti>h. 'I'hc jiggre-

State for the two years wm at least l,.'iH,ti7> iiound.s, worth ll.'i.tJtiU.O;?,

i-au^ht and marketed by the tishernien of > iie district alone. As tishiuf?

Is a very coiniiion inilustry alontr the Swedish littoral the total catch

must have amounted to several million [lounds and formed no incon-

siderable part of the whole ti^h trade of the thirteen provinces.

Alto;,'ether a by-produet of other fisheries, it mcatis a clear protit to

those en^faged in the business. Hire, in Canada, it is looked upon by
fishermen a.s u nuisance and thousands are d<'stroyed daily, or emptied
into the Hca from nets and trajis diivinir the haddock and early salmon-
fishing season. Were a demand for it o'lu-e created in Canada, fishermen

would be an.xious to smxj and bring ashore whatever they caught aud
prepare tluin in the most desirable way for shipment.

HOW MARKETED AND USED.

J.urge quantitii-s are put on tlu; Cerman an<l Swedish markets
smokdl, and in this state it is said to keep well and jireserve its flavour

it is belieade<l, the c^itrails removed, and the thinA skin pulled off, «'ven

the belly i)arts, wLieh are very thin, being cut away. In this way a

rather uncanny-looking creature is changed to a round, plump, and
l>inkis)i body inviting favourable attention. They iire then strung on
rods and snajked. The fresh-fish r( tailer always pres/'nts them to his

customers clea-ni^d and ready, and the Danish ami Swe(lish fishermen
often bring them to German i>orts prepared in this wa.v.

Fig. 15 .shows the skin of the lumpfish to be enormously thickened,
esiiei'ially where it forms a hump on the back and a series of lateral

ridncs, and it makes up no inconsiderable part of the total weight. The
head, however, is short and the entraili* not at n'd bulky so that a. good
liroiiortion of the fish is choice, edible flesh.

To find what percentage of the total weight the latter represented,
we dressed a fish .'5l' cm. (13 i':iches) long in the way described, besides
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„„„, l.,,..,Hl n„ .lu. M...».tit,v ..t tUh .....1 on ,1... ab.hUV ot tl.o In.n .fpi.

,|.n, «.. h.v.. nl prrsmt ot tl..- n.ov..n.^..t. ami ,.-i.«.m..11. -.1 th.. h....Mt«

: ,lH.ti-l. .l...r,ni of ,l...,v..„r. LI l- .Uo .M
^•^^^^'l^^

,h.ml.l U„o.v Mil .1. rhv..^ ... "r.l,r t .k- tl. <.l ot .l».,r tun.

mill itiv<'«tiiii'iilmill ltiv<'«lliirlil-. ,, ( 1
• 11.,

\. fi.r a- «. ..... J-1;:.' 'I..- «l.or- wnt.r. uro^-.-ll ,t.H^...| .siuHually

i.i .\",,ril. Mav ,m.l .In...'. ...-l i" ->'"'• P'"'''-- "•'"•'"" jl'"
^'l'"'''

^""'""7

.„„1 '„„.,„„. Ott.r tn.«!. or .in.lhr p...^ ..,«t.....I nl..n« ^hnr.. ..t su..).

,i„H- >l.oul.l l-rovr .iT.Mtiv.. n.i.l -aln..>.. n...l otl..r ...!., syt. if ,,..-, blr.

..,„,..wl.at nnrall..! t.i ih.' -i.or... -!.o,.l.i ...ak.' h.r;:.- ...t-l..-. ..t Wn.-t

(liirinK till' ^imwiiiiik' iiiiirnil loii. It i^ imllkrl.v that tlif iim' oI

mm...-, will .-xLaii^t th.' slo.-k. for ll.o liimi.tish an- ...auit

M.lv... w.ll in th.' North M.a m>il ('..tt.^'at: IikUm-.I thr =.;"'>;"';;'•'

iii'h

iiiiiiii: thoiii-

ia>

hifii illl•r^a^ill^' for soTi.f v.-ars. ' r-ti»hiinr <immiu» t.> U- ilcpU'ti it tl If

.,o..k fr...,u..n.i..K th.. S«...li^h ..- of .h- Halt,.-, hut .t .- unhk.lv

that w- w.M.hl 1. ..front...! with a .h'oli,... t..r ...any >.a.>.

„ „,,„ui „,„ ,„.l.v ho i.,..r.Ml.,« f.o„. a ...n.;.t.t.i. ,tan.l,..nnt hu

„f n„..h i„„.orta„.o frr.,n a-n ......o.ni.- on. to lo.-ato tho a...u.n.. a.nl

„.i.„or ha.i.it. of this ti.h. Thon th- ti-h..•n...,^ w..,.hl know J'- -l..n^

t,. p, a...l what kin.l of .n-....^ t<. ..ni.h.y f.-r it. .-aptur.-.
1
hw l.us

,.!•,, vimI a .lifti.iilt matt.'r .Is.-wh.Tf.

1„ li.M.l an oxiM.liti.... for this P-.n...- wa. titt..! ..nt .n th.- Balt.o

whi.-h -p.M.t n.-arly tw.. numths S.-p..-,..!..-.- and O.-toh.-r M-a.-.-lm,« for

. n . M hau-.t. . i .1,.- la.-..'o l.,...pti.h whi-h appn.a.-h th.- .h.m-s i.i

'•
the. It <ii.l find a .-o.npara-

>pri..K. hut lii.l not ^.h-i-oimI in lo.-at.n^'

tivi'ly

1„- ..f i.iii.'h ...iiiiii.r.-ia

stall. llioiiit it was ii

th.- sa.m- ipr.ihlcm t.i

.if i.i.livi.li.a!~ too lU t.

^inall .inantity. hut it wa- nva.h- I'l' ..•«•
valiii-. aii.l from hoth th.- hii.-«in.'r.^ and sr-ientili--

failur.-. .-x.-.n.t for it- n.-;rativ.- r.-s..lt-. ^V.- hav.-

.,,lv.- Fi-oni th.- mi.hlh" of April to th.- ini.l.lle ot

.,„„., oi- a lit.h- lat.-v. lar;:.- Inn.ptish ar.^ ph-..tif,.l aro.unl ttu- sh.y:

„„., ,„at .hi-v .li^..,.l-.r. If rh.. ti,la..;y w..,- to -I-';""
^ ;;

proporti...,. i.. (•a.,a.la. ,h<- h-atin.' ot such auu.nu au.l «. tor

^.-omil. ^^i^ n-.'k a la-w aii.l i„.po.-ta>.t st.p ... ,ts d.-v.-l..pn,.-..t. It ,

tn,.- that .,,..,:,.;,„.. .-.uM n„. 1 arri,-d on n tho ...It .h..-..u, the

,,;,„,,, ,„„ ,1,.- I'.ay ..f V...ub a.Hl Athmt.c httoval of Nova S.-ot.a

wi.iil.l h.- iii'M-.-ihlc all t-hc yn^T.
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