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INTRODUCTION

1.1. General

Isopoda are cru5tacean5 which possess seven pairs of

legs of about equal size, are flattened dorsoventrally and

have no carapace. The thoracic limbs are ~thout exopod·

ites, pleopods are modified for respiration and the anten­

nual exopodite ii!! abi!!ent or minute.

The isopods are a large group and exhibit much var­

iety. They vary in size from two or three millimeters to

several centimeter3. A giant deep-sea form, Bathynomus

giganteus, from the Gulf of Mexico and Indian Ocean,

attains a length of )0 em. and width of about 10 cc. The

natural habitat of 1sopods is in salt and fresh water or in

moist situations in the case of most terrestrial formi!!.

They have been found in warm springs and subterranean

streams (Richardson, 1905).

Isopods usually scavenge for a living, eating what­

ever 1s available to them. Other modes of life have, how_

ever, made certain members of the group quite important.

Llmnorla lignorum causes considerable damage to pilings by

burrowing tunnels; many species are parasitic on fishes,

attaching themselves to the skin, gills, or mouth of the

host. Others parasitize copepods, ostracods, barnacles,

amphipods, schlzopods and even other isopods (MacGinitie

and MacGinitie, 1949). One of the parasitic Lsopods ,
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Olenei ra pr a e g u s t a yOT, at tacks the Menhaden ( Bre voortia

t yr annl,ls ) 1n force . Latrobe, who named both species ,

a ccuratel y and fancifully considered the csse analogous

to t hat of the anc i ent chief of state (tyrannus) and the

taster (praegu~tator) ( Richar dson, 19 05. p , vm i ,

The isopods , i n t urn , are utilized by other mar ina

animals as food . I n arct ic regions Mesidothea species , fo r

example , are eaten by vari ous fi shes, particularly Cat tidee .

They have also been r eported in the stomach contents of

whale s and di ving birds such 8S Loons.

1. 2. Literature on l so po da

The bulk of information on i sopod s deals with taxon­

omy and dl.str ibution . The authority for North Amer lean

fonns is Richardson 's " tonogra ph of tha I s o po d s of No rth

America " , 1905. I n the U.S.S. R., Gurj anova has been active i n

taxonomic and zoogeogr aphi cal considerations of t hi s group

and has er ected a numbe r of new species and numerous sub­

species . Stephensen has worked with collections from the

North A.tlanti c area and makes r ef er en ce t o the work of the

above authors . The works of these three SCient ists summ­

ar ize the mass of taxonomic work whi ch has been car r ied

out by earlier worker s.

More r e cently, a considerable volume of work has

appeared on the subject of physiology of isopods but there

i s l i t tle i n f ormation about arctic fo rms . Waterman (1960 1,
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dr aws .xa~pl.a fro~ t he group i n hi s various sections deal ­

in g with crustacean physiology.

Ecological work on arcti c i sopods ccepr-tee e aCM t.,.

~.t. rlal but t he papers on Asellus species by Steel (1961 )

and Ellis (1 96l ) han been f ound of parti cular interest.

I .) . Scope of The s h

Gene ral wogeographical considerations are br ier

Meau.e l i ttle inf o rma t i on has been adde d since the work

of Gurjanova (1934 1. An at t empt haa been made to establ ish

tIM soogeograph ic positIon of the Beaufor- t, Sea . Populat ions

f roll t he areaa "isiud are consi de r ed in de tail and particular

a ttention 1 s paid to t he genus Mesi do thea .

The taxono.lly of t he gellus Mesidothea (Richardson ) i s

consi dered in detail because of t he confusion of pre"lous

work on t hi s group. The speci e s M. al bi r ice {Blrula l i e

se parate d frolll t he cIon!,. related fro ll Ii. ento!llOn (L. )

on t he basis of IDOr phol ogy , body mea surements , life history

and ecology . Two f Onla of t he epe cae e M. sabini, geograph­

ieally se parat e d in the east er n and western arctic, are

simil arly separ ated with partieular empha s ls pl aeed on the

subjeet of r elative growt h difference s between the two f orms

and t he i lllportan ee of this in dealing with the statisti cal

se parat ioD of such clos ely related ani~als . The life history

and ecolo gy of t he various spe ci e s of Me sidothea ar e con­

sidered i n de t ai l .
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TABLE 1

Locations of Collections of Mesido thea Species "Salvel inus "

1960 and 1961

Location No , Area
(see figure 1)

1 Herschel Island ar-..

2 St . No. 60~l016 ne ar
Demarcation Pt . , Alaska

3 King Point Harbour , r .r ,

Shingle Point , Y.T .

, Tuktoyaktuk area

6 Warren Point area

7 (see appendices A • DJ St. No. 61~lO09

a " " " " St. No. 61 ~lOlO

9 " " St. No. 61 -1015

10 " " " " St . No. 61 -1016

11 ,
" " " St . No. 61- 1017

12 " " " " St . rio . 61- 1021

13 ,
" " " St . No. 61 - 10$2

14 " " " " St. No. 61-1093
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2. FIELD I NVESTIGATIONS

2.1 . Int r oduction

Mat erial for t hi s t hesis was col lected f ro m t he we st­

ern Canadian arct ic by t he use of t he resear ch ve s sel

"Salvel1nus" and i t s equi pment . The l atter vessel was

establi shed in t he western arctic i n August of 1959 by t he

Fi sherie s Research Boar d o f Cana da, Arcti c Unit, i n order

to carry out i nve s tigations into t he bio logical potential of

t hat little·known area . The author took part in t he

"Salvelinu s" i nvest igat i ons of 1960 and 1961 as a student

sss istant employed by t he Fisherie s Research Board .

The "Salvelinus" 1s a worki ng compromise built t o

meet t he varie d re quirement s o f t he wsstern arct ic . The

boat has a sufficiently shall ow draft to navigate t he

Mackenzie Del ta and i s sturdy e nough to work in an area

where frequent storms o ccur and ice condi t i ons msy be

heavy . The ve s sel i tsel f is )8 feet l ong, 12 feet wi de,

has a wei ght of 1 5 tons an d will accomodat e t hree or f our

men. In ge ner a l design, t he ve ssel r e sembles a Britis h

Co l umbia gill- net boat wit h hydrogr aphic and t r awl winche s

on deck aft of t he cabi n . Si nc e i t s e st ablishment in t he

ar ea in the fall of 1959, the "Salvelinus " has been win­

tered at Aklavik., N.W.T. A list of the l ocations visited

i s given in t able 1 . Lo cation numbers cor respond with
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t hos e given in f igure 1.

The initial 1960 field sesson was carri ed out in the

vicinity of Hers chel I sland, Y,T., and mar i ne work began on

July 24th . whe n i ce conditions permitted pas sage of t he

ve s sel along t he co as t from the Macken~ie Delta. J .G . Hunter

of t he Fi sheries Re search Board was in charge of t he invest ­

igat ion and D. E. McAl l ister , curator of fi shes f or t he

Nat ional Museum of Canada, r emained with the group until

August 21st . t . G. Gi dney , al so of t he Fisheries Resear ch

Board , wa s t he master of t he ve s s el . Fre quent s t orms and

f oggy conditions during t he season made long t rips i mpos s ­

ible but consi der able sampl i ng was car r i ed out in t he

l~~ediate vi cinity of Hers che l I sland . Ki ng Point Harbour

and Shingle Point., I.T., were visited in l ate August. be fore

weather condi t i ons ne ces sitated the termina t i on o f t he

field season on Sept ember l l>t.

1. G. Gidney aga i n ser ve d as the m~e r of t he vesse l

i n 1 961. The author was in c harge of the scientific i nvest ­

i gation and assistMclt wa s gi ven by H. H. We bber, a s t ude nt

o f t he University of Br i t i sh Columbia. I ce left t he coast

earl y permi tting the "Salve1inus" to r eac h Tuktoyaktuk,

N.W.T ., o n July Ls t , Work be t ween Tuktoyaktuk and Warren

Point , N.W.T., was interrupted on July 10t h. by departure

f or Liverpool Bay. Invest i gations of t he Eskimo Lake s a nd
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Liv@rpool Eay continued until mid-Augu st when Tuktoyaktuk

was revisited i n order to compl~te survey work in that

area. Weather conditions dictated t he termination of t he

s eaeon ' s work on August 29th.

2.2. Methods of Collection

The major i t y of the col l ect ions of lso pods from the

western arcti c were made by means of an otte r trawl. The

type used in 1960 sampled a width of about 7 .6 met ers .

The me sh si ze ran ge d fro m )2 Mm. in t he Wings to 1) mm . in

the cod- end . In 1961 a somewhat smaller trawl was used.

Thi s was a type o f wballoon trawl W which s ample d a width

of about 6 . 5 mete r s an d had a mes h size of about Jg mm.

in the wings narrowing to 20 Mm. i n the cod-end. Such

gear 1s obviousl y b i ase d t oward the collect ion o f larger

aniJllal e. The quantitative information ser ves , therefore,

a s an index of relative abundance only. Collections were

al so made by means of a trawl dredge having a fine me8h

bag but were not t reated quantitatively.

2.3. Treatment of Coll ections

Very large numbers of Me§idothea spe ci e 8 were

collected in 1960 but at that time Ii. dbirica was not

recognized a s distinct from~. entomon . Consequently

the quan t i t a t i ve information includes an unknown pr-o »

portion of these two species. Only one l arge haul ,
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St. No . 6O~lOlO, was preserved 1n total and will be

discussed l ater . ~. sabin! was separated from the other

two specie s and, wherever practicable, numbers and weights

of t he collections were taken. Mature females were also

counted and we i ghe d separately . A number of collections

were pre ee r-ee d for spe ci al purposes . In 19M, all col­

lections were preser ved for examination in the laboratory.

All preservations were made in 1 0j( formalin.

2. 4. Ot her Collections

Numerous eeepj.e e of 1:1,. ssbin! rree t he col l ections

of the Fisheries Re search Board experimental ves sel

"Calanus" were made available to t he author by Dr . E. H.

Grainger of the Arctic Unit. These col l e ct ions , f or the

IIIO s t part made by t rawl dredge, are itemized in appendix A.

Mr . J. G. Hunter, al so of the Fisheries Research

Board of Canada, made avai l abl e collections of~. entomon

from Banks Island and the EskilllO Lakes and example s of

M. ,abin! f rom Frobisher Bay.

Dr. E. L. Bousf i el d of the National Museum of

Canada generously made available all s orted collections

of Mesidothea at hiB disposal . Mo st of t he )0 lots

e.xamined were col lect ed by the Canadian Arcti c E.xpediw

tion of 191) to 1918.

Single speciroen:s o f ea ch of M.. entomon and
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a. sabin! fro. Pe lly BaJ. R.W .T . , we Ml .ad••yaUable bJ

Dr. w. r . Blacko! Sir George '111111... Unl• • r al t y.

Dr. Lion e l Johnson or the Fiahe rie s Research Board

loaned a specimen of ~. ent.olllon taken f ro lll freah wat er in

Gre i ner Laka, Victo ria Island . The existence of thi s

animal a a a r elict i a di s cus s ed by J ohnson (1962, in pre•• ) .
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J. SYSTEMATICS OF GENUS Me sidothea

3.1. Introduction

The genu s Mesldothea ....a s erected by Richardson

(1905 ) t o include the two forms entornon and sabin1 . She

presents t he followin g reasons for the change (p. 3~7 ).

The genus differs from Glyptonotus (Eights) in havi ng t he

epimere of all se gment s of the thorax, with the exception

of the first,dlstinctly separated from the dorsal por t i on

of the se gment s whereas t hey are separ at ed on t he last

three segment s only in GlyptonotuB . Mesidothea differs

from both Chiridotea (Harger) and Gl ypt onot us in havi ng

t he palp of the maxi l i l peds composed of five article s

lnstaad of three . Modern workers euc n a s Sa gerstrale

(1960 ) continue to use the narne s uggest ed by Richardson.

The folloWing spe ci e s ar e re cogni~ed under the genus

)le l;li dothe a : :Ii. l;Iab1n1 (Krpyer ) . M,. ent omon (t. ) J.i. sibirica

(Birula) and lie megalura (G. Sars) . The l atter i s an

abyssal form whi ch will not be dis cussed here because of

it s absen ce tram North American collections. The t wo specie s

t1, . sabini and J.i. entomon haTe been f urt her eepar-a t e d into

several subspecie s and fo rml;l in European areas. Illustra­

tion s are included wherever ne ce s sary t or cl ar i f ication of

involved taxonomic difterencel;l .
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3.2. Morphological Treatment

Animals whi ch approximate the typical condition fo r

the various species are given in the figures and descrip­

tions. Similar sizes, wherever possible , are used fo r COm-

parison of different reres , Drawin gs have been made by

projecting structures onto a flat surface using a low power

projecting micro scope . I n the case of drawings of epimera ,

the se have been removed from the a.n1mals and placed flat

upon a s lide to prevent distorti on of the image . Mouth­

parts have been dissected out and similarly projected but

details have been added from ob servation with a binocular

microscope . Article s of periopods were r emoved and placed

inferior side down upon a slide. These w.re projected and

the 1JIIages out l ine d . Details of the superior (exterior)

surface were drawn from e:x:amination with a binocular mi cr o-

scope .

3.3 . Body Measurements

Other workers, especially Gurjanova, place particular

emphasis on the use of measurement ratio s for the subdivision

and separation of Mesidothea specie s . Large nuaber-s of spec ­

i mens were mea sure d f or the purposes of this study . The

following me asur ement s , illustrated in f igure 2, were taken:

Total l engt h (body )

Length head

Length eei.ecn from the end of the t e!son to its
line of f usion with the f ourth
abdominal segment
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figure 5
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HUDSO N BAY

figu." It

DORSAL VIEWS of MATURE 'U.LES
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Wi dth t e l l50n baa.

Wid th t elaon end

Length telaQ" e nd - longitudi nal ...u ur...nt o r
t lli aon end

Maxi~~ widt h - ere_test width at f ourth t horac ic
up.nt

Wi dt h l ee s epimere . lIIaxaum wi dth o f do ra.l portion
o r f ourth t hora ci c ..pent

Total l ength (bo dy) was t aken t o t he near. st 111111-

lut te r in spe ci.en s abo...8 40 lIIlI. . All other IIlIl.sur.ment s

were taken to the neare st 0.1 lIlIII . using a ...e m ier caliper.

Smaller spec~en s were measured by the use of a me.auring

e ye- pi e ce in a ste reos copic microscope .

3.4 . Taxonomy of Mu ldot hea sabi n i lKrl'yerl

3.4. 1 . Introducti on

Colle ctlons lIad. by the expe r 1.lllental ... . . " 1.

-calanu a R and RSaI...el i nua w or the Fis heri•• Research Board

ot Can ada hay. 8;qJ&11ded t he recorded di stribution of

~. sabi n i ( see a.p . tipre 3 ) . Specillle ns f f"Olll the we stern and

.astern arctic regiona , with t he except ion or d. rlat lon lll

not ed below, agree with t he de s cription l i ye n by Richardson

(1905) and fi gure s ciTe n by lrlyer ( l 846 l . Miers (1 883 l,

and Weber (1 881,.). The animals f rom the t w area. han been

f ound to di!fer with regard to morphology and body propor­

tion s and will b. consi de red •• compri sing we stern arct i c
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and Hudson Bay forms. The laeter form i s di etributed 8S

shown for "Calanus" collections in figure 3 . The western

arctic f orm has been described from "Salvelinus" col l ecti ons .

Dorsal views of mat ure malss of the we stern arctic and

Hudson Bay f orms are shown in figures It and 5 respectively.

The mout hparts of the two forms are s imila r in appearance

(figure 6).

3 . 4 . 2. Morphology

The two form s of M. sabin! differ from t he descrip­

tion given by Richardeon (1 905) in several ways. Tha rel­

at ive length of the first and second antennae was f ound to

be variable whereas Richardson states that the first antenna

ex t e nds t o the third peduncular arti cle of the second.

(Figure 377 of her text s hows a spe ci men in which the first

antenna extends well be yond the third article. ) Specimens

les s than ~O Mm. in length had first antennae which failed

to reach t he third article of the second whereas tho se of

l arger spe cimens often extended t o the end of the fourth

article.

Ri chardson stat es that the flagel lum of t he second

antenna comprises 6 article s whereas those exa:nined in this

study varied from 6 t o 11. The western arctic f orm tends

t o have a greater number of articles but overlap i $ con­

siderable. There i~ an important difference between the
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two for.a of~. s abini with regard to the l ength of the

aecond antAonnae . The ..cond antenna of the " ••" Tn arct i c

f ol"ll u$Ually rea che a t he end. of the fir at thoracic s.pent

whe r ea s it reaches only to t he 1ll1ddl. of tohe f i rst se gme nt.

in ep8c1Jllena f rom Hudson Bay . The !lagd l •• of the latter

tend ala<> t o be eor-e t runcate i n f onn. Th••• differenc• •

~ay be oba.r ve d in figure s 4 and 5.

llthougb t he que stion of body proport ions will be

di s cussed later. Ric hard. aon s lyes an e X8Illple ha Ying a

width to len~h ratio of 28.5~ and t he ratio fo r her figure

379 is 29 .5". The a8 ratio a are appro:d.a&tdy int e Tll_41 s t a

bet_en the r a t i o s f o und f or Morth AIIIe r ican !orv.a .

Tbe weat.ern arct.lc and Hudl!lOn Bay fOl"l'8 of J!. sabi n!

dU'f er with regard to the super ior (exterio r ) lllarg1ns of

the f ourt h ar t icl e. of per iopoda 4 t o 7 InclualYe. Figure

7 illustra t e s the margi ne of the f ourt h articles f r om a

se r ies of s ix animals of both f orms. The numbers 4, 5 , 6 ,

7, i nd i cat e per iopod n WMber. A, C, E, G, denote t he ill·

ustrations to r the _stern arctic f or- and B, D, F, H, those

t o r the Hudso n Bay £0 l"1li. Thus . 4 • A and B, 5 - C and D,

s hould be co.pared i n each ca&8 . The lette rs , . , b , c , d ,

e . f, denote cOllparable aiaea f or t he two fol"lls, the to t.al

l e ngths tor whi ch are writ t e n below t he letters in 7 - G

and H. The .crphological d i fte r e nce i , co ncerne d with the

de gree of i ndenta tion occur r i ng i n t he mi d·region of the
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distal po rtion of the s uperior ..rgin of the fourth artl cl u

of " Arioua perlopod s . In figure 7 , t he ae are the wertical

line . in all caees .

Periopod 4 shows the cl earest distinctIon . The we8t~

ern arcti c foru (AI has little or no indentation through­

out the si ze r ange whereas the Hudson Bay f orm (a) shows

pronoun ced indentatlon . The f ourth articles in the l at t e r

case are somewhat heart~ahapld Wher eas t hose of the we s t ern

ar cti c t orm are more r e ct ancu!ar.

A 81An ar di stinction liar be ObS8rTe d f or periopod

5 of t he t~ ro~s . thi s dif ference be co••a 1••• di stinct

for _ aller an l.aals . bowsTer. and Is not altogether clear

between t he 45 1aIII . ... . t ern arct ic exaDl ple and 43 ... Hudson

Bay example (C - f and D - f respecti••lyl .

Per iopod 6 of the Hud .on Bay f OT1ll (F ) 111 IlIOn deeply

indentad t han that of the welltern arctic exa:nph (s) ,

Moreover, the anterior f a ces o f the article s (the hori~ontal

lines in figure 7 ) of the l at t e r (E l are slightly convex

where aa they are slightly con cave or s t ra i ;ht in the Hud son

Ba y Co", (Fl .

The two f or- s may be di stinguished on t he basis of

periopod 7 Cor length s greater t han about 60 _ .

) . 4 .) . M. U urul8Jlt Ratioa

~. aabini may be separate d into distinct western
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ar ct ic and Hudson Bay f orma on the baais of ~eaBur.~ent

r atios . Gur janoY. has ca r r i e d out a et udy of the European

isopode baaad on t his principle . Total e of about fifty

BpeciJIenB f rom the two areas were lIleaBured as deBcrl~d

under section ) .3 . and shown in figure 2. The following

ratiOll, ,.aluee f or whi ch appear in figure a, we,.. cal cu­

l ated :
Telson end width

len~h

r aI son width end
width base

Telaon width base
length

raI son length end
length

r ahon width end
length

1Ilax1mUIII. width
t oUl length

width 1es8 epilDera
total length

head length
tout l ength

With the axcapt ion of maximum width : total l ength.

theae r atioll were ebc een f or compari son with the publi shed

work of Gur jano•• (1933 and 1946) . The act ual lIla . aur.­

lIlanta of the s p. cillena are included in Appendi ce. Band C.

The epecimene f r Olll the vallter n arcti c which we,..



.eaaured f or CQlllpari80n were sele ct.ed from o t.t<lr t rawl

collectiona . ade by t.be "sal Tel inus" in t.be Beaufort.

Sea. Spec1lllna fro. Hud80n Bay were t.aken by t.he

"Calllnus" . Tabla 2, btilow list.. t he number ot .peeimens

trOll each general area .

TABLE 2

No , Maallured !.!:!.!
WEST~RN ARCTIC ). Tukt.o yaktuk , H.W.T.

• • 14 Herschel !Bland

HUDSON BAY 9 Repulee Bay

• • 2 James Bay

• • 42 Hort.hern Poxe Baai n

Only male ape c1JD,ens were lIIeasured in each ca se .

Thi s precedent haa been established by Gur jano'u . Speci­

lIlens fI'Olll HudllOn Bay appear 81J1lilar t.hroudJ.out t.he ent i re

area . IndiT1dual a froll Frobisher and Unga,... Bays did not.

differ noticeably troa t.ho. e in o~her area. ot the ea.tern

arct ic .

In ti~re l a, indlT1dual ra~io a aa percen~age s are

plo~ted aga1n.~ ~be to~al length ot the specaen . Due to

~he lIe~hods of collec~ing, length groups below 40 _ . are

poor ly repres.n~ed and eo have been omi~~ed troM ~his

~reatm.en~ .
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The ~l.tlon o f a ax1awa width : wtal h ngt.h abow. no

~ \ over l ap aheraas all others o~rlap conaiderably . The

up per 11Ait f or the .eet-arn arctic for. and the l ove r

l 1111it fO T t hat or Nucleon Bay 1 , 29.5~. The relation of

width l en epimere: tootal length shows • 5~ overlap .

Clearly , the r el at i ve greater widt h of the e p1Mer a 1.

largely r e sponsi ble for the greater widt h of the Hudson

Bay form . The matter of body proportions will be re ffered

to late r when relati ,., g owUl of the anlllal. haa been

con aidered .

) ./0.4- . nUt.rential Gro\lft.h

1 Introduction

GurjanoTa'e work on Mealdothea epeei e . 18 ba aed on

the us a of ~ean value. of ~.a8urement r at i oa. This pro­

cedure 11 soun d only if the .arious parte of the body grow

at a conatant rate. I f such 18 the case, than the r at l o s

of the.e measurements, plotted on a linear scale a . i n

figun g. will approximate a horizontal line . I f the r a t e

of growth of one body part "lat1ve to another 18 differ­

ential, ho_·....r . t hen t be r atios (plotted on a linear grid )

will fit a line whi ch i. cl1M'lline ar in fo~. In the latter

caee. t he ••an 'l'alue o f any • • aeurement r a t i o would Tar'!

throuput t he life of the anilllal and no uaefuJ. Man could
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be l e l e et.e d f or colII~r1son . Conaeque ntly , before t he r a t i o B

o f measurements of t he t wo f Or:llll lIlay be cOll pan d st&ti s t ­

i cally. each Ilea.ure_nt .Ult be che cked tor di Uerent! al

growth .

The yarlous 1II'&I\1.I'9.118n1'.8 hayS bee n conside red, re18 -

the to total lenc:th and u lson length a , at andard. . of

comparison . Miller a nd KOJ (1939 ) use d width ••• standard

f or .. , d I us call fo rnicua (Miller) but at a te that body length

would be e qually use f ul .

11 Pro cedure

I n or der to check f or differential growth, t he log~

ar l t hma of Tariou s body measurement. haTe been plo tted

acainst the l ogarit hm s of atandar ds of compari son t otal

l ength and t elaon l e ngth. Value , f or the &lope, k , were

obtained from the equation l og y • l og b w k 10& x or

J _ b J[ Ir: (Martin, 191,.9l . (.....terman . 196O l. i ny aicn1flcant

depart;ure f rollll the 1'&1U8 of It = 1 f or one IUI.SW'9mlnt rel ­

atiTe to another waa i nt.erpre ted .8 delllOnat. rat. ing &110­

_et.ric growth according too t.he def1n1t.1on of Huxt.,. (1932) .

Growth rat.ioa aignificant.Iy gr. a t.e r than k _ I ahow posit­

he allomet ry and thoa. significantl y l e aa tha n k .. 1 ahow

negati • • allometry .



-

20

'0e §
E 1

6
< ,
•
E 4•••••
E 2

r!" ~

HUDSON BAY
,'I'; 0>

e~ 9)1.
O~ ~O

\f,~ ~, .
~"fo to

"f:o ~,~ '(I.",

, 7'"• ,
/

,
/ f 0

/ /
•

/ /
, /, /

Of
•

I I I
Total 1" 19 t h ( body) mm·

ARCT IC

, - 0, /, -/,
/, /, /

0 /
/

0

---t-H-tto '0
L ,-.!
30 40

Toiol len gt h (body) m~

Figure 9

WEST ERN

81
0·1
06

20

,0
9

E •
E 1

6·,•E 4•· ,•••
E 2



,
'0
' 0

e
e

'0a s. ,
e r
e 6

• 5e
~ ,
- ,
~

a

HUDSON BAY

,
, ,

, ,. ,,
•

,

,

2'
•

a a , 5 6 7 8 9 10 20 so 40 60 eo 100

Totu l le ngt h ( body) mm·

40

' 0 <1>'
WE STERN ARCTIC

'"20
...

"e ",,'e ,
"~ I~ ",

. ~,~
e e , , .'e , •, ,
• 6

, ,
0• ,

/
e , ,,

/>
~ a

,
/

0 /m /,
• /

2 /•

2 a
Tota l

45678910
leng th ( body)

Fi gure 10

20
mm·

so ' 0 60 eo 100



'9

HUDSON BAY' •

WESTERN ARCTI C ..

40

30

,J
E '0-E r- ~ .'/~

~• ,
~

,,~
//- "£ I /- ,--e ,

• /0 /

z .'•-•>-

a 3 4 5 67 9 10 20 30 40

T OIOI length I bod)'! mm·

Fi gure 11



TABLE )

n. eab1n1 MeUuN_nt. Rd a t1.. to Tot al Length (Body )

HUDSOrl BAY WESTERN ARCTIC

• •
" "-e • -e •c ~

c ~• •
~ • ~ •

C C • * c c • *i i i 0 • •~ • ! • ~

~ ~ • • ~ ~ • •• • • •
~

• • • • i~ ~ = ~ ~ ~ = ~

• • • • • • • •
~ ~ ~ * = ~ ~ ~ * =

k ( elope ) 0 .9557 0 . 8790 0 .8705 1 . 0014 1.0712 0 .9524- 0 .9750 0 .9668 1. 0051 1.1098

Correlation 0. 98) 8 1.0148 1.0) 44 0 .9487 0 .9507 0 .980) 1.1968 0 .9567 0 . 962) 1.0392
Coe rfi cient

St andard Error I 0.017) 0 .0154 0 .0225 0 .0)24- 0 .0))2 1 0 .0225 0 .0791 0 .0104 0.010) 0.0) 12
of Es timat .

St anda r d Dev. I 0.09'0 0 .0817 0 .0826 0. 1017 0 .1050 0 . 1118 0 . 1175 0 . 1200 0 .0)70 0 .1284

St anda r d Error I 0 .0247 0 .0220 0 .0)22 0.(46) 0 .0475 0 .0293 0 . 1029 0 .01)5 0 .01)4 0 .0484

t • k 4 1 1" 79 5.50 4 . 02 . ) 0 2 1 .49 1.62 0.24 2.45 0 .)8 2. 27
S.E.k (deU'... o f f re. doll. 491 ( d. cre•• of freedom 4)

~

Probabi lity I 0 . 085 0 .001 0 .001 0 .500 0 . 100 0 . 100 0.500 0 .016 0 .500 0 .0) 4 0



TABLE It

31

Comparing Slopes (Ie) t or WESTERN ARCTIC and HUDSOIrI BAY

POl'lllIJ o f M. sabi q!

M•••ur.~enta Rel _t1ye to Tot;.a1 IAn""

Dirt_noc.
Between x'. S .E . Di,,1't' . , Probabill ST

L. Tdaon 0 .00)) 0 . 0186 o.rrrc 0 . 500

L. Tdeon End 0.0960 0. 0478 2.008 0 . 0) 8

L. Head 0 .096) 0 .0270 J. 5600 o.ooi

v. leae Epiaera 0. 0037 0 .0)08 0 . 1201 0 . 500

V• ."""'- 0 .0) 86 0 .0) 11 1 .2'.1 0.200
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The regression lines plot.ted in thi s tNatment are

shown in f i gure s 9, 10 , 11, 1 2. For those mealluremsnts

relative to total length, I - values are averaged t or each

5 mm. class interval and plo tted against the clas8 marks .

For measurements rillative to telson length , class tntarvals

of 2.5 mm . are employed and mean values are plotted against

the medi an value of each c1aS8 interval . In all cases ,

r egr es si on lines have been fitted using the t echni que of

weighted least squares. The solid lines in figures 9 to 12

inclusive have been calculated in this way and the k - values

are given in e a ch case . The calculated lines are for the

length ranges 40 t o 99 mIll . in the western arctic f orm and

)5 to 99 mill. f or the Hudson Bay fOnJI. The tel son length

range s for both f orms (fi gure 12) are 1 5. 0 - 37 . 5 lin.

Individual Measurements are plotted for 8IIIalier

i ndividuals but are no t treated mathematically . The cal­

culated lines in figures 9 t o 12 are j o i ne d by broken line s

to individual points wnich represent the mean values for

seven j uveni l e spec iJllen s of the western arctic form and

five of the Hudson Bay fonn. The specimens were taken

from brood pouches of females but had reached full lIlOrpho­

l ogical development.

111 Discussion

It is apparent that the data, t ransformed to a l og .

l og s cale , are ade quately de scribed by s t r a i ght lines.
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TABLE :S

t!. . aabin1 Measurement. 1 of Tel lOn Rel.t.he to Tel aon lAngtn

HUDSON BAY WES'l'ERli ARCTI C

L. W. W. L. W. W.
TelllO n Te l l10n Tel llOn Te1 10n Te1110n Tel aon

End ' nd B••• End 'nd Baa.

k (sl ope ) 0 . 8995 0 .90l.l. 0 .9155 0.93 24 0 . 9966 0.9362

Corralation Coef fici ent 1.0016 0 .9927 0 .9876 1.0048 0 .9965 0 .9902

Standard Error of Estimat e 0 .0049 0 .c1Ol6 0 .01)7 0 .0087 0 .0080 0.0138

Standard Deviation 0.0829 0 .0939 0 .0870 0 .0877 0 .0939 0 .0889

Standa r d Er ror 0 .0075 0 .0178 0 .0210 0 .01)5 0 . 0124 0 .02l.1.

t •
k _ 1 1) . 4 5.54 4 . 02 5.01 0.27 2. 98
S.E . k (d.gMl u of f reldom 46) (dlV-u of f re ldOm 4 5)

Probabilit y 0 .001 0 .001 0 .001 0.001 0 .500 0.004

~

r



TABLE 6

Compa r i ng Slopes (k ) for WESTERN ARCTIC and !lUDSON BAY

Forms of Mo. s abini

Measurements of Talson Relative t o

Te h on Length

"

Di f f erence
betwe en k 's s.a .mrr, t Probability

L. Telson 0.0329 0 .0002 ,. .0120 0 .001
End

W. Telson 0.0952 0 .0080 11 .9000 0 .001
End

W. Talson 0 . 0207 0.0155 1.)400 0.10
Base
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For groups below 35 1llIll . total leng~h. information 1s too

scanty to draw rigid condkuafona and has not been treated

mathematically. The i nfle ct i ons which o ccur between the

dotted l i ne s and the calculated lines sugge st that changes

in growth rate occur at BolD8 s t age during the l ife of the

animal in certain caee a , Miller and Hoy (1 939 ) obllerved

such changes in growth rate in the subterranean isopod

Aaellus ca11fornicua (Mi llar ). They described both per iods

of growth by s t r a i ght l ines suggesting, as does Martin (1949l ,

that straight line s f it s uch data adequately . Miller and

Hoy observed that change s in growth r at e occurred when the

animal was about half grown. Lack of I nf o nna t i o n makes it

impossible t o know where inflections occur i n the csse of

Ii. sabln1. More complete data f or Ii. entomon, however ,

ahow that sharp i nf l e ct i ons of t en occur very early in the

growth history of the animal.

Values for the growth r at i o, k , were tested for

s i gni f icant differences from a theoretical line having k • 1

with no st a ndar d error and an infinite number of degree s at

freedom. Expre s sions of "t" were obt ai ned f rom the equation:

t 2 k - 1
standard error of k

The values for the growth ratios were te sted for sig­

nificant difference s one from another by means of the formula:

t = !-jHudson Bay) - k (western arctic)
standard error of the differ ence



)7

The atat latieal !or-ul•• aDd procedure. are earefull y out ­

l ined by Stanle y U 960J and Mathe r (1949) . Tables J an d

S gin the results of • statistical analysll of lYta

r al a tiva to total length and tel eon length r e ape ctlvely .

Those measurement. whi ch show s igni f icant di r terenc,. tro~

k = 1 (probability (p ) 0.05) denote di f terent ial or all·

ometori c growth.

Figura 9 pre sent a data fo r l ength of t he t el san end

and head r elative t o t ot al l ength. The growth ratiol o f

t he ae lIlUaurellHlnt. are s ignificantly different ( t able 1,.)

and only the l.n~h of the uleon e nd of the .eatern ar ct i c

f on. raul to ehO'<ol' significant aUo_try (t.able J) . All

measurement. are negatl••1y allomet ric to var ying degre e.

but t he head and t.ej.ec n a nd of the vl s t ern arctic fo I'lll.

grow r elati. al y mor e rapi dl y.

The growth of t he ulson relathe to total length

for both fO I'lll. 8 (figure 1 0) shows a al ight but non-signiw

fi cant degree of ne gativ8 al lollletry. The I!;rowth r atio",

f urtha l'lllOre. are not lI1plificantl,. different , one rree the

other .

F1p1MJ8 10 and 11 ahow ngreasion linea fo r body

wi dth ..aaure..nta relatin to total length . The growth

r ati o s or ...ax1a\11l width and widt h l e s s ep1ae ra : total

length do not dif fer 8igni ficantly Mtween t he two foras

(tabl e J,. ). Only the lIleasurement of max1ll\llll wi dth of t he
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western arctiC form shows significant allometry (table 3).

Figure 12 gives regression lines for tel50n measure­

ments relative to teIscn length. All of these measurements

show significant allometric growth except the width of the

telson end of the western arctic form (table 5). The growth

ratio of the width of the base of the tel san does not differ

significantly from that for the Hudson Bay form (table 6)

Whereas growth ratios for width and length of the telson

end do differ significantly.

All tel son measurements show some degree of negative

allometry. The base of the tel80n grows in width at approx­

imately the same rate in the two forms. The tel san end of

the western arctic form, however, grows in length and width

at a significantly more rapid rate.

3.4.5. Comparison of Ratioe.

It is now possible to return to the subject of

growth ratios and to compare the mean values and variances

of those measurement ratios of the two fOnDS of!!. sabini

which do not show e.ignificant allometry. Those measure­

ments having growth ratios which are not significantly

different are also compared in this way. In view of the

fact that the size ranges treated are approximately e.imilar,

the latter comparison le. valid .

A list of comparable measurements appears in table 7.

The means used in the tables are the arithmetic averages



TA.BLS 7

Statiatical Separation or Mea.urement

Ratio. for ':1. ,abl,ni

HUDSON BAY. A WESTERN ARCTIC • B

Standard Standard Variance DU f I

Ratio Deyiation M.an Var iance Error Ratio s.t . bill .

w. l e 88 e p;rera A 1. 6826 24.7 2.8310 0 .2)79
t . t ot 5.9889 5.76

B 0 .6875 2) .2 0 .4727 0 .0972

W, to t ll1 A 1.4546 )0.8 2.1160 0 .205)
t . t o t al 26 .9108 18. 29

B 0 .8a67 26.4 0.766) 0 .1254

L . r er ecn A 1 .0917 )8.2 1.1916 0 .154)
L. to t al 1 .0798 6 .74

B 1.1) 44 )6.7 1.2869 0 . 1604

W. Te 190n Base A 2.4671 47 .9 6.0665 0 .)489
r; tebon 1 . ) 938 ) .94

B 2.089 46 . 1 4 .)669 0 .29510

~

'"



of the data plotted in figure e.
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The difference be t ween

• • ans haa been checked f or ait;n1ficance ullln« a no rmal

probabUity integral tabb to detel'Cline the degree of

significance of the following ralatlon:

difference batween means (Dir!.)

Standard error of the difference (S . E. Dift .)

A "va r i ance ratio " or "F" test nae also bee n used in the

treatment of the se data.

Width lIIeaeurement s "latl'1'8 to too t a! length s how

highly aigni!1cant yarlance ratios and slgnlticant differ·

eneee betwee n • • ans (table 7 1. There 1 s • dgnU'ieant

differenca bet_en _ana f or the ratios of t.laon length:

total l ength and tel eo n Width balle: talaon length. Both

relationa haTe non-significant varianc. ratio I .

Measurements of body width represent the only clear

di f f erence s in proportion betvuen the t wo r ornas of !:!.. sabin! .

All ot her relative length proportions show allometry and are

the refore not reliable .

3. 1,. .6. PreTioull Work

Befo~ any co_pariaon II&J be lIIade with the work of

Gur janoTa (1933. 1946) the &ene r al out l i ne ot he r work

should be pnaented. This _y be of special interest in

view or t he tact that translations of the article s haTe not

been published .
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Gurjanova recognize s two mai n s ubspeci e s of

Mesidothea sabin! (Krpyer). The typical f o nn is 8sparsted

from~. sabin! rebusts on the basis of geographical dis­

tribution, ecology, and morphology. The morphol ogical

distinction between the subspecie s in the 60 - 65 1ttD. . range

1s said t o be sharply defined and to be come more pronounce d

as size increases, Spe cimens i n the 20 - 30 mm. length

range and smaller are indistinguishable . A third sub­

species~. sabin! megaluroides (Gurjanovs), is ment i oned

by Gurjano va (1946) but will not be included in this com­

parison be cau ae of lack of information. ~. sabin! robu sta,

which Gur j anova refers t o as "Die si bi r i ache n Exemplare"

because of its distribution along the Siberian coast, has

a more strongly arched dorsal surf ace ; a relatively longer

and narrower head; a relatively wider, s horte r , and blunter

tel$On; a peculiar f orm of the epi.lllera and Shorter antennae.

The se cond antenna i s s ai d t o r each scarce l y to the end of

t he first thoraci c se gme n t .

Mo. sabini sabini has a narrow and attenuate tel son

with a strongly attenuated and cuspi da t e end. The he as is

f l at , smooth, and broadened out and the second antenna

reaches t o t he end of the se co nd thoracic se gment. Thi s

animal turns white or light yellow when pr e se r ve d i n

alco hol whereas the f ormer sub species becomes rather gray

in colour.
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The typical fonn is further separated into two gro ups

called "nati o n barentsi (Gurjano va) and "natio n pet 3chori ca

(Gur j anova ). The l at t er attains a l arger size and has a

r el at i ve l y shorter , wi der tel son .

The geographical distribution of those several f onns,

as given by Gurjanova , is shown in figure 1). The subspecies

overlap in the Kar a and eastern Barents Seas . The~. S, s .

barentsi gro up has a r ange not dissimilar f rom the parent

subspecies and the petlchorica group , although not found

as often , is similarly wi del y distributed.

Gur janova separates the various f onns of~. sabini

by means of what she calls "der variati ons - statistiaehen

Methode " where i n she compares mean value s of measurement

ratios . The wor k is based on the measurement of a total of

440 specimens . Of these , 160 were collected from t he Barents

Sea , )2 from the Kara Sea , and 248 from t he East Siberian

Sea .

It has al r eady been stated that the second antenna

of the we st e r arctic form of ~. sabini r ea ches the end of

the f irst thoracic segment whereas that of the Hudson Bay

f orm r ea ches the middle of the first thoracic segment .

Gaevskaya (194g ) shows figures f or Gurjanova 's two sub­

species in which the second antennae point l a teral l y r at her

t han poster ior ly and may not , t heref ore, be compared .



TABLE 8

Comparison of North American Forms of~ . sabin! with those given by Gurjanova , 1933

•0
~ ~• ~ " I HUDSON BAY I WBSTERN ARCTIC~ • s~ •• • 0 •• • • •s, • •~ • • ,
• ~ ~ ~
~ E~ • •• ~ ~ Range Range• • • •

~ ~ for for• •
~ Ra 10 Maa Ra io MaM

Tel son L. end I 43 .1 42 .9 43 .2 40 .5 39 .0-45 .1 39 .0-47.0
L.

Telson w~ I .12..i Jb1. :lJ..2 l'u1 I 28.2-35 .8 I 29.8-35 .7

Tels on W, base I 43 .0 42 .5 43 .9 47 .9 I 42.7·53 .0 47 .9 I 41.5 -51 .0 46 .1
1.

Te180n W, end
W. base I 67 .8 66 .7 ZQ..Q 70.7 61.2·70 .5 I 60 .5·76.8

Telson W. end taa &.l. 1Q,1 ~ 65.6-86 .5 74 .8 I 62 .3 -85 .2 76.1
L. end

Body W, less epimera 23.8 23.8 I 23 .2·26.1 24.7 I 21.1 -24.2 23.2
L. t ot al ~

~
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Gafl'nkay.'11 text [p , 251) states, bow....er , that. the second

antenna reaches the ~lddl. of the second thoracic s.~ent

in the tyPical for:a and the IIliddle of the first thoracic

MgJllent in robu sta , the 41fterence ba t wee n the subspecies

on this ba si s appear. to be real but sufficiently cont used

'to IIl8ke cOlIIparl11on with Korth berican specaenll di!!icult .

The illustrations which GS.Takara presents clearly show

'the shorte r , broader till eon of subspecies robyn. but no

other ~orpholog1cal differe nce 1s apparent . Her description

of t el son differences 1& s imi l ar to that given by Gurjanova .

Table g lis t s mean values of t he r atios given by

Gur j anova. ThoBe conside r e d to be of greatest importance

by he r are underlined . Maximum and minimUDl val ue s of the

r a t i o s fo r North American fonns (from the data in t1gure S)

ar. also given.

Of the v.rious ....sur...enue of the t.laon for North

herican f orms only th. width of the telson end of the west­

ern arctic f orm did not ahow &1lOllletry. The width o f the

base of the t.ll5On of the two forms was the only . e . s urelll.e nt

t or which there was not a significant ditt.renc. in growth

ratio . Bec::aus. the 8i.e rang. s dealt witb w.re simil.r,

i t was consid.red usetul to COlllpare the lIl8ans and vuianc.s

ot the" r at i o s. These values IIIsy not be collpared with

tho se of Gurjanova , however , because the siu r ange .. and



growth patterns of her specimen s are not known .

Th@ fact t hat Gurjanova 's form a ~ay not be distin ­

guished until they reach a Lengtih between 30 and 60 rem ,

suggests that allometric growth is re epo nafbLe f or the

differences upon whi ch. her work is based . The ranges given

f or North American f orms i nc l ude Gur janova 's value s for each

of her four groups . The onl y interesting difference occurring

in the work of the latter is with regard to the ratio wi dt h

telson end: length tel son end where thare is a 16. 6% spread

betaeeen t.he value s f o r the typical and r obusta forms . ,l!l

shown in tabla 8, mean ratios f or North Amarican form s are

intermediate between the Siberian 8ubspec1as on thi s basis .

Measurement s of body width , f ound to be t.he onl y re11abla

measurement proportion s f or the separation of North American

f orms. are considared unilllportant . The values of width Le ss

epimer a : t otal langth are gi van as 2).8% f or both f orms .

Th.ese Ysluas are intarmediate between those givan fo r the

western arctic and Hudson Bay forms in table 8 . The illus­

trations gi ven by Gaev skaya (1948) were measured end the

ratios calculated . The values of t he important ratio s are

given be low:
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~. . ibini robueta

uleon end wid th
length

widtb l e s s ep~'~A
total length bo 71

maximum lfldt~
t otal l ength{bo y

61,'

20.9

86.4

22 .6

The se data ahow t he r elatlyeI,. broad separat ion of the two

t OnlS wit h regard to t he mealure.ents of the end of t he

tel aon. Width measure_nta f i t wi thin t he range. for t he

wlls t e rn arctic to~.

On the basis of this lnfo~tlon. the wester n arctic

for. of M.sabi n i 1s inter-adi.te between t he robust. and

t yp i cal subspecies . Wld~h lIleaaurellle nta an approximately

::Ii ml1ar, but t he length of t he second antA nna and the impo r -

tant measur ement s of the t el aon end are i nt ermediat e . The

Hudson Bay form of M.. 8ab i n1 . on t he ot he r hand , appe ars t.o

be di s t i nct trom all o the r r ace s on t he bash of bo dy width

measuremente . The sooglognphical implications of t h i s

complex s ituation are considered under Action 8 .2.
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3 .5 . TaxonolllY or Muldothea s1bir :l,ca (B1rula) and Muldo1ihea

.ntolDOn (L.l

3.5.1 . I n t roduct i on

The above apecies ha:ee been confused i n both European

and North 1IIIer1can collections . Richardson 's description

(1905) is eurf1ciently broad to include the two tOrlllS under

the nue enwlllon and only European wor ker s such a s Blrula

(18961 . Ganske,.. (1945) and GurJanoYa (19))) de&1 with the

separation or the two forma . The t wo species are clearly

d.1ltlnpiahed on the basis of .orpho l ogy , growth patterns,

ecology and phs1oIogy . The coUections of the Canadian

Ar c t i c Expedition h.... been n -e:x.a.lned and f ound to contain

both specie. under tM na.e ! . enuoeon, The ••p , figure lit ,

p."S the distribution o r these species . ! . dblr lca wa .

[or-erl,. thought to be distributed only a. !1Jr ...t as the

Ber!!!& Strait (Ekman , 1953) .

) .5.2. Morphology

GurJanova (193) and Gaevskaya (1946 ) point out the

morphological difference a between H,. sibirica and ~.ent9mon.

Because theae wo rk s ha~s not been t ranslated , a list of t he

distinguishi ng features used i s given i n table 9.



Me pl dpt he n a1birlca

FIGURE 15

so

FIGURE 16

DORSAL VIEWS or )tATURE MALES
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TABU:: 9

Morphologi cal Ditterences Between~. s ibiri ca and Ii. entaman

Ii. sibirica

a . t orehead strongly arched

b . ep1mera keeled

c . t.ebon pen t agonal

d . wide st at )rd . t horacic seg!llent .

e , antenna 2 _ fl ag_UUII haTing
9 arti el..

r . base of tel son el.va t e d

Ii. entown

a . torehead nat

b. ep~er. not keeled,
rather nat in app­
earance

c . tellM)n triangular

d . wideat at 4th . thor ­
aci c: 5eglllen t

e , antenna 2 - nagellUJa
ha Ying 1 2 article.

r . bue ot telson n at

Figure s 15 and 16 illustrate dorsal viewl or a . t ure

. al.. or Ii. s i b l r1ca and !!.. entomon r e spe ed ,.. l ,.. The

Tarioua point s o r aeparation are COJQllIe nt e d on below.

The .ore strongly arched f orehead ot: Ii. aibiri ca 18

noti ce. ble in ape c1Jllena of all sisea but beco:llea increaa­

In(;ly more pronoW\ced with age . The Iteeled natun o f t he

e p1llle r a ot the former , a s opposed to t he nat condition in

Ii. enyoMon. i a e.p8cially noticeable in larger apeci~ens .

The ge ne r a l a ppea r ance of the epimera is different in

animals of all sizes . The two species ma y also be diatin·

guished on the baaia of the setatlon of the epimera of the
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first thoracic segment (Gaevskaya, 1945). Figure 17 shows

a comparison of the general outlines of the sides of the

head and epimera 1 to 7 of two aD mm. specimens. The

degree of setation 1s shown and is consistent for all

sl~es. The epimeron of the first thoracic segment of

~. entomon bears setae along its entire margin (A 1 1n

figure 17) and the epimeron of the second on anterior and

posterior edges (A 2). The first epimeron of fi. sibirica

(B 1) bears no setae and the second bears eet.ae on the

posterior margin only. In general outline, the second to

seventh epimera of M.. dbirica (B 2 to B 7) are relatively

larger, wider, and more rounded on the anterior and lateral

margins than epimera of M. entomon from animals of compar­

able size (A 2 to A 7).

The general outlines of the margins of the epimera

of a series of three examples of each species are compared

in figure Ie. Anterior and lateral margins of epimere 1

to 7 inclusive ar.. more rounded in outline for~. sibirica.

Epimera 3 to 7 of ~. entomon appear increasingly more

pointed as size decreases until the difference between

young in the brood pouch becomes vary pronounced (figures

39 and ~O. 42 and 43).

The pentagonal nature of the telson of Ii. sibirica

as opposed to the triangular nature for that of Ii. entomon
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"
TABLE 10

~ber of Arti cl•• ot Yla~.llae or Second Ant ennae

L.nf:.rup N1,IIIIber HUilber
M. entotlon Counted M. alblrica Counted

5-9 5-6 • )-. 5

10- 14 5-7 2 • 2

15- 19 <-9 ) 5-6 5

20-24 9 2 5-7 7

25-29 6-7 2

)0-34 10 • 6-< s
35-39 10-11 7 s 2

40.4.4 11-1) 9 8- 10 )

45-49 12- 14 5

50-51t 12-1) ) 8· 10 •
55-59 1) 1 9-10 2

60-" 15 2 11 •
65 -69 1) -14 2 11 1

70-71. ,. 1 10-11 )

75-79 15-17 2 10-11 2

80-84 16 1 10-12 5

85-89 16 2 11 2

90-94 10 1

95- 100 10-12 •
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1s particularly pronounced in BlIlall animals . This w111 be

discussed in the f ol l oWing section on patterns of growth.

The widest body lIegnl8nt shows indiyidual variation

for both species . A useful point, however, is that the

thoracic region of Ii. e ntomon is rather o...sJ. in outline

whe re a s Ii. 111b1r10a 115 more re c t angular.

The number of articles of the nagellum of antenna

2 18 variable i n both species . To compare the t'WQ specfee

on this basis , all of the articles (including the basal a nd

smal lest terminal members) were included in the counts .

Table 10 lists the range i n article nUlllbar /lengt.h group/

species.

The number of articles ranges from 5 to 16 for

I>t . entomon and from) to 12 for M,. s1biris.~. I t is evident- ,

howeve r, that this is a U1efulmorphological distinction

only i f the er see of the anilllsill ccapered are considered.

Richardson (1905) describes a 17 mm. specimen of

~. ~l:lQ..!l as having a flagellum composed of 6 articles .

!i. sibirica f or that length wall found to have 5 or 6 ,

M. entornon g or 9 articles (table 10 ). Furthermore, the

specimen illustrated in figure )7~a has the pentagonal

telson and rather r e ct a ngular thorax suggestive of M..sibirica .

The i l lustration resembles the l a t t e r much more closely than

it does M. eassasn.
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Figure s 19 and 20 show a compari son of t he -out h ­

parts o f the spe ci•• and .lao of t he periopode: . A nry

not iceable dlff.~nc. 18 app8.M1nt in the relethelr l arge r

and . uch he aTier . andible of t!.. sibir1c a . The tooth of t he

_ andible of ! . 1I 1bl r icll. I s r elathelr . uch bro ader and

s t ronger in appearance .

The perlopod e of ! . 8nt;.omon bear ~re RUllI_roue,

l onge r setae on their anterior margins . halnple . o f the

!1Cth perlopod are colllpared in !1gure i!l 19 and 20 but the

remaining periopode: differ in the sallie way .
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3.5.3 . Mea.ur.~ent Ratios

I n order to cOlIIpue the body proportions o f

! . !Jlbl ric, and H.. entomo n a nUllober of spe eiJl,ens we re _.sured .

the r a t i o s of lII.aeurelllent calculated , and the Talue. plot ted

against total body length i n figuru 21 and 22 . Meuure ­

menta were _de aa descri be d in sect ion 3 .3 . A li st of the

DUllllber of apec:1JIIenl •••eured and t he l o eat.iona rro.. which

they " ere taken appeara in table 11.

TABLE 11

Nlaber
Measured Locations

!!. 'lbtrie. 00 Herschel l eland ~.

!!. dbiries 13 Tuktoyaktuk area

!!. entolllOD 9 Linrpool Bay

!!. eneeee n ,0 Tuktoyaktuk area

M. ent-ceron , Herschel I aland or..

!1. entolllon 1 Greiner z..lte

!!. entOIll9D 12 Banks lel and

Male specimens onl y have been measured i n all ease.

except tor aniJIala leBs than 25 1IlJII . in l engt h whi ch wer e

not separated aa to sex. This pre cedent ha s been established

by Gur j anoTa . Seve r al female apecdreena were lIIeasured and

t heir Illeasurement ratioll were f ound to fit wi t hi n the r ange s
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given f or males. The fact that the latter reach a larger

size and are usually more numerous in collect ions i s the

62

reason fo r their use. The following ratios wer e calculated :

A to E appear 1n figure 21 j F to K in figure 22 .

A Telson Length end
Length total

B r e r ecn Width base
Length total

C Tel son Width end
Length t otal

D Body Len~ tell!9n
Tot l ength

E Body Length Telso n end
10£&1 l ength

F Body LenSh head
Tot l ength

C Body Maximum wi dt h
~ot81 length

H Body Width les8 epimera
Total l ength

I Head Len~thwi tn
J Telson Width end

Width base

K Body Length head
Length tebon end

The measurement of head width I not shown in figure 2 ,

i s the maximum wi dt h of the cephalic segment .
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Figures 21 and 22 ahow that~. sib1rica and ~. entomon

are clearly distinct on the basis of several measurement

rlltio8 . H,. sibirica , for example , has a relatively broader

t.ej ecn at all lengths (B and C, figure 2l j J, figure 22) .

I n addition, ~. oibirica has a relatively shorter telson

(D, figure 21) and a shorter telson end (E, f igure 21).

There is also a marked difference in the growth of the head

in length relative to the telson end (K figure 22). The

head of Ii. s ibirica is longer throughout the lives of the

animals . The telson end of M. s ibirica is relatively

shorter than that of M. entomon in early life but becomes

nearly the same length in large specemens.

The fact that the points plotted i n figures 21 and

22 do not follow straight lines in most cases suggeats that

both species grow at differential rates and that these rates

differ markedly between the two species . I n other won:ls ,

both species show pronounced allometric growth for certain

measurements . The topic of allometry has been dis CUB sed

under section 3 .4 .4 . for~. sabin! . There is no particular

value in calculating regression lines for the data in f igures

21 and 22 . Ii. sibir1ca and entomon are clearly distin­

guishable by other means .

The measurements of the Greiner Lake specimen refer­

ed to in table 11 fall within the ranges plotted f or ~.

entomon from the we s t e r n a r ct i c (figures 21 and 22 ) .
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Gur janova (19) )) lists five f orma of Xeeldothea

en~eon (L.) . a gi ven in t ale 12, below:

TABLE 12

en toeon

enWmon natio septentrionali. l~)

Di l'Jtrlbutlon

Balt i c Sea

White Su.

tJ..clalll (G. )

dac1alh naUo casp1a (G. )

orlentflb (G. )

Estuaries of Rivera,
NonJ. Zela1ya to
Bering Strait

Cupian Se a

St . Lawranu I sland ,
Bering Strait, to
Se a of Okhou k

Gurjanon (1946 ) lists an additional f orm, M. entO!l!9A

glada li, natl0 'UU'MlDsis (G.) . fl'Olll the Caspian Suo

The separat ion of the se f O",8 18 basad upon gao­

graphi clll dllltribution and 1Il••5UNlllent ratioa . Gur janoY8

publi she " lIIean ,.alu•• a nd axtrellle Talues f or the length

groups which aha 1Il•••urad and also includes the nUl:ber of

example. obaern d. The inf ormation which she gives f or

! . •nto~on subspeei e . glaciali. (G .l ie based on lIla.sura­

menta of 20 8Xllnlples from the 20-1+0 mm . length group and
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10 from the so-eo mm. length group. The ranges given by

Gurjanova for M. automan glacialis include most of the

points plotted for M.. entoman in figures 21 and 22. Data

are less complete for the other rOmls mentioned and do not

agree as closely.

It is difficult to compare the data from this study

with that given by GurJanova (193) and 19461. As has been

dbcusSlId under part III of section 3.4.4. for 11.. eabin1,

relative length proportions of parts are not taxonomically

reliable where allometry exists. Pronounced allometric

growth occurs in the population studied here and is prob­

ably responsible for the differences in the various

European forms.

Gurjanov8 separates M,. entomon oriental is from

glacial is on the basis of measurements of 55 specimens, It

is the opinion of the author that the two forms will be

nearly s1Jnilar where their ranges overlap in the Bering

Strait and that diversi:f1cation will take place as geo­

graphical separation increases. The fOnDS in the Baltic,

Caspian and White Seas have every opportWlity to show

diversification in view of their historical isolation.
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4. SEXUAL DlMORPHISM IN GENUS Mesidothea

4 .1 . Description

Mesidothea species, similar to other isopoda, are

sexually dimorphic . Figure 2) illustrates the generaliled

situation for the genus and a description on the develop­

ment of sexual structures follows .

In males, a pair of penes develop in the middle of

the ventral surface of the seventh thoracic segment and,

at maturity, project caudally (Figure 23, B and D).. At

an early stage also, a projection appears at the distal

end of the endopodite of the second pleopod on the side

nearest the mid-line . Thie projection gradual ly l engthens

and separates from the endopodite until it forme a style

hinged to the endopodite at the base only by the time the

animal r ea che s maturity ( Figure 23, A and cl , The styles

appearing on the paired second pleopods adjoin one another

along their entire lengths . Because the adjoining styles

are grooved, they form a functiowl tube which in mature

specimens , extends to the end of the tel son and YIl:Iuld appear

to have copulatory function . Males with fully-developed

copulatory styles were consider9d to be mature. Photo­

graphs of mature males of Jolesidothea Ubini , sibirica, and

entomon are ginn in figures 24, 25 and 26 respectively.
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Opercular ...81 .... s ha,.e be.a folded aside t.o expoM atyles

and pene a.

I n females tiny proj e ct i ons originat i ng f roQ t he

mew .argina or t he coxae of the firs t fl,.e tho racic

lle~.nt. appear at a n earl y atage in the de...elopment of t he

animal. Acceler ated devel opment of the•• at ructure s t akes

plaee,tlen ova are of a matW"e size and ready fo r depo s i t ion .

The lar~ o.... rlappi ng ooat_gites f a nne d the r aby serve as

a brood pouch i n whi ch the 0,.. devel op (F1eure 20 , E and F l.

The oy. pallS into the brood pouch through genital

ducta which open on the .... ntr.I surface of the fifth abdo.·

i nal _ pent . Tbese duete appear on each of the lateral

_d"'8 of the aegJIent clos. to the pointe of attacbllent of

t he ooat_gites . Oy. are t ransported through the ducts and

r emain unattached within the cavity created between the

ventral wall of the abdomen and t he o....rlappi ng ooategitea .

Females whi ch had ful ly-denloped oostegites we r e consid­

ered lIIature. Photograph", ot mat ure temal•• ot Mesidothea

sabin1 , aibiri ca and entoao n are given in f 1gures 27 . 28

and 29 reapectively.
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"..2, Sise of: Mat.urity

111 nailab1e collectlons of Mesldothea _re aexed

according ee the criteria • • ntloned under section .. . 1 .

baals greater than about 40 _ . in length could be H :ud

Witbout any rtsual aid but lIIIIIaller speeillena were exa... ined

under a binocular ed cre eccpe , The sex of specUlena of

! . entolllOn and t!. slblr1ea below about 25 _ . and of

Ii. sabini, below )0 lIIlIl . could not be deterDlined ac curat..ely

and such animals ware called juvenilea.

The size colllpo_itiona of the various collections

examined appear in figure )0 for!!. ;Jab!n! and. 1n figure

)1 for entolllon and eihlrlca. Locations are l isted in

appendices A and D.

The length of lIIature lIales of t he _atern arctic

form (fi gure 30) ranged from 7 5- 102 111111 . A .1ngie specilllen

frolll St. No . 61- 1009 (area 7, figure 1) was full ylllatured

at 64 II1II . Kature fnal • • ranpd from. 55 to 79 _ . in

total length .

Mature _1•• of t he Hudson Bay 1'on., without excep­

t1on , ranged In aize from. 75 to 104 .II1II . and ..atou.re 1'elll&.1e"

froll 1t5 to !1j,. lao The bro ade r range in sise 01' the latter

group is the only difference beto_en tohe two fo~s which

these data show.

Irmlature females cOlllpletely overlap .ile r anges for

Illa tou re females in botoh 1'orms . This s i t uatoi on i s mai nly
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due t o the fact that f emale s develop their brood pouches

r lpidly , probably during I .ingle 1II0ult , and .IY contain

tully-developed on eve n though 008ugite. are rudimentary

i n tOl'll.

Figure )1 indicates that .al e s ot J!. s i bi r1 ca be cOllle

lIIature between S5 and 94 _ . and female. betwean 45 and 80 llD. .

MaIe 5 o t ~. sassesn, on the other hand, become aature be-

twean 65 and 95 1QlI. . , t lllall.e s between 4.5 and 64 _ . The

majority of the l atter ar e grouped in the 4.5 - .59 mn . r ange

whereas feJlllales of Ii. aibirica are grouped primarily between

5.5 and 69 1IIll . A IIingl.e male of M. entomon , clearly mature

and only 43 mm . l ong, wa. taken at St . No . 61- 1089 ( l oca t i on

.5, figun 1) . The aize ranges of immature and matun males

of Ii. entomon ovarl ap but are clearly separated i n t:J. . sibirica .

Matura felllalea of both tonaa show considerabl e over l ap due ,

probably , to the explanation given for J!. s abi n\'.
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~ .J . Lite Hi story

Jo! e e l dothea epect •• lIlay pro du ce young throughout the

year but such a cti vit y appears to be confined .a1nly t o the

~r •••son. Becaus. anaal. are born at a particular

time of t he year and pnilUlllab1e grow.-ore uowly i n win t er

because of a reduced foo d supply , populatl l:lns aN cc:..pr laed

o f defi nite age groups .

The various s pe ci•• appear t o s pawn once and dae ,

Mat ure an iJllala of both • • xes rarely contained food i n t hei r

digesti ve tract s and appeare d t o be livi ng on t at part icle.

which had been stored Wi t hin their bodie s . The i nter na l

organ a of s pent remal ea and male . were observe d to have

degenerated leaving only the exoskel eton .

The quantitati,... collection s of Masido the. eholltl in

flpree )0 and 31 give clue. to t he lite M awr1.. of the

T&ri oue specie s . Because the col l ect ionl are bi ...d toward.

larll;er epecuens . the quantltatt ...e inforaation doe, not

&1.... an aceurate picture of tb. lise di s t ribut i ons f or the

populations sallpl.d and the data doe s not lend i t selt to

atatistical treat-ent .

I! t he ahe collposition of l!. sabin1 t roll St . No . 60­

10)5 , 10) 6 11 conlll1dend (figure )01 , w. ae. that lIIale

specime ns be.... t wo peaka , one occurri ng f or qature . the other

tor immature animal, . 1JIImature e af e e i n t he 65 - 75 JIIl1.
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length range contribute to the peak for lIature an1aals .

These anillals aay well haT. been nearly lIIature; the .xternal

.anifestatlons of maturity are not abrupt for mal.s .

r-ature and aature t ••al•• , on the othe r hand, oT.rlap

coll.pletely but two high poInts are shown to occur . ror

St . No . 6l~1015 . .al. 8pt1cl.llens show three high points

whereas temales show only two . I f each peak represents an

age group , and. it it is assUlIled that the lIlllallest age group

may ha,.e escaped baing sampled , then the 11fe cycle of

!!. sabinl probably requires 3 or 4 years .

!-lale specimens ot !! . entomon from St . No . 60-1010

(figure 31) have two peaks . I !lDDa t ure femaln fo l'!ll one peak

only; the absence ot mature females from that locatio n Is

assUIlled to be due to their tendency to miuate insoon in

order to deposit their young. Felaales ot M,. II1birica tor

St . gc , 60-1010 forn two peaks . The tact that no a.ture

lIlale, _re taken in that collection is not considered

significant because ot its _all er se , Again aSSUlilng that

the _al1est age groups ot these species . ay ha.....eeped

being 5&'IIpled, the 11t. cycles of Ii. entolllOn and. Ii. siblriea

probably require 2 or 3 years .



5. REPRODUCTION

5.1. Introduction

The reproductive potential of iaopods from arctic

regions has not been considered in the literature. Counts

of ova or e-abr-yoe for Mesidothea species are given by some

authors but are not treated mathematically. The data ob­

tained in this study are deficient but are given mathemat­

ical treatment whenever possible . The differences in egg

number and diameter have been found to show important

differences between these animals .

5.2 . Procedure

I n the field , the numbers and average weights of

ovigerous f emales were recorded for each station . Ani mal s

which had deposited their offspring were said to be in t he

"spent" condition and counted separately . I n most cases ,

all females carrying brood pouches were preserved .

Collections were re_examined in the laboratory in

order to determine t he number of progeny each animal carried .

The number of undeveloped ova of embryos Within the brood

pouch of each female was recorded; the abdominal cavity was

examined in each case in order to assure that all ova had

been transferred into the pouch. Female s which did not have
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brood pouches but were nearing lIlature size _re also 8xa:l1 ­

lned and o va which were suff ici e nt l y deeeI oped to be separated

were counted . Ten o\'. fro. each spe eaeen were Ileasured to

the nearest 0 .1 lIIIll . using a lIIeas ure l ng e ye -piece in a stereo ­

scopic . 1cro scope and the Jle all o f the :S8 values t ake n as a

lIleasure of egg diameter . Two measurements _ re taken i n

each case because the 01'a were not pe rfectly round . The

..a rdcue roree of Mesidothe a are compared on t he basi s of

means and standard deYlations of egg diameters . Co rrelation

coefficients between total length of the parent female a nd

number of offsp ring were calculated f or the various f o nD s .

5.3 . Discussion

Loss Qf offspring f r olll brood pouch." before the animals

are capable of living i n t he free state probal::J.y occurs

during IUe , during the process of collection . and i n storage .

S_ples haye been obsernd 1n which numbers of O1'a had been

ahaken tree frolll the brood pou ch and re lluuned 100ae wi thin

the SUlple j ars .

The quest10n or . " l o ss froll 1sopod spede a haa bee n

dealt with by other authors . Janke (19241 ob ser nd a grad­

ual reduct10n 1n brood al •• aa development progressed wh1ch

amounted to about 45:' ln hellus aquat1cua (L.) . Ellis

119611 cons1ders that such l os s may occur 1n Asellus

1ntermed1us (Forbesl . Steel (1961) obse n'ed a gr adUal
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l oss of young, particularly o f ova , f rom the b roo d po uche s

o f Asell us sgusyicus (L. ) and Asellus me r i di anus (Racovitza)

under laboratory conditions .

No comment may be made about t he probable natural

losses of young occurring in these species . Collections

have been made , however, by mean s of trawl dredges and o t t e r

trawls, bo t h o f which treat s pe cime ns somewhat roughly . In

t his work , counts were made onl y of those animals which

appea~d t o have lo st no young f rom their brood pouc hes .

Counts of ova f rom t he abdominal cavities were not higher

t han f rom brood pouch es i n most case s ; indicating t hat loss

after transfer is not often significant .

Count s of offspring of t he tw<! f orms of Ii. sabin!

appear in figure )2 . Both fo rms be c ome mat.ur-e at a bout the

same length but few specimens are ava i lable for compari s on .

Numbers of of fspr i ng for t he Hudson Ba y form ranged from

4.$ to 150 whereas t he western arctic f orm ranged f rom 14.5

to 2) 0 . The correlation coefficient between number of

of fs pring and t otal length i s 0 . 45 fo r t he l a t t e r and 0 .S7

f or t he western arctic form . Regression l ines have not

been drawn because of lack o f material.

Table 13, below, compares t he e gg diameters of the

two form s of M. sabin i and gives correla t:l,on coefficients

(r) be t ween total length of t he parent f e male and number

of offspring.
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TABLE 13

Mean Size No. St.andard
WESTERN ARCTIC Diameter Range Specimen5 Deviat.1on {rL

Brood Pouch 2.21 1.89-2.72 4 0.)102
0. 87

Abdominal 1.22 0.98-1.43 5 0.],4.72
Cavity

HUDSON BAY

Brood Pouch 3.30 1 0.45

Abdominal 1.9.3 1.78·2.07 2
Cavity

Th. Hudson Bay form produces fewer offspring which

are, however, larger at all comparable stages of develop­

ment. Egg diameter of the western sret-ie rcre averaged

2.21 RIll. and ranged from 1.89 to 2.72 mm , for the four

specimens carrying ova within their brood pcucbe e; Ova with­

in the abdominal cavity (5 specimens) averaged 1.22 lIIJI . and

ranged from 0.9S to 1.43 mm. The egg diameter of a single

specimen from Hudson Bay carrying ova within the brood pouch

was 3.30 111m. Two epecceeus had ova within their abdominal

cavities which measured 2.07 and 1.78 mm. Undeveloped ova

of the Hudson !lay and western arctic rerae are compared in

figures 34 and 35 respectively.
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he.us. more infol"llat.lon 1s available t o r M. entoaon

and~. ,1biriea , no count. of ..bryo ll are included i n tigure

)) , resulting in more reliable information . t he coefficient

of co r rel a tion IrJ bet_an egg num~r and tot.al length i s

0 .96 fo r Ii. • ntolllon and 0 .71 fo r M.. sibiri c• • The poi nts

whi ch have been plotted fo r t he f onner approJC1mate a s t raight

line . A r egre BlIion l i ne, dete~ln.d by logar i thms for t he se

data , wa s f ound to han a elope of 3 . 32. Then 111 a proba­

bility of I u s than 0 .02 that t h1. slope dift_nII from a

t heore t i cal line baying a slope of 3 and no standard error .

this sugge s t a that egg nUlllber Illar be a fW\ ctlon of body

yol,.,. . A I Ul l ler situation hae been demonS'trated by Ellis

(1961 ) fo r bellu!I intenDedlu, (Forbes ) .

M. p1btrlea, on the ot her hand, haa a regression I1ne

with . elo pe of 2. 19. The apread of n lue . 1_ 50 great ,

howeve r , that t hi s value does not differ from a slope of

1. 00 at 0 . 100 probability o r from ) .00 at 0 . 200 proba­

bility .

Table 14 gi",ee a co liparillOn o( e gg ei lle s f or M.. s i birica

and ! . e ntolllon and lists correlation coeffi cients (rl bet _ e n

total length of the parent (e ..ale a nd nu.be r of of f s pring.
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TABLE 14

Mean Size
Diamet e r Range

!t. s ibirlca 2.8) 2 .44~J . IO

!t. e nt omon LIlt. 1 .02·1.25

No . Standard
Specimens Deviation (r..L

9 0.2324 0.71

11 0.0734 0.96

Egg sizes of the two species are compared in figures

36 and 37 . Ova f'rom brood pouches have been measured fo r

both species . Five of the examples of M. siblrica are gi ven

in f igure 33 . The r ema i ni ng ova we r e measured from specimens

which had apparently lost ova from the i r brood pouches and

could not be included i n the graph .

Embryos of all atage a of development were observed

but no distinction was made between the various stagEl" ,

There is no evidence that young feed before they leave the

brood pouch; no traces of food were noted in digestive tracts

of young which had reached full morphological development .

M. entomon leave the brood pouch when they are ) to

4 mm . long and~. sibirica when they are 4 to 6 mm. long.

~. sabini, on the other hand, are incubated until they r ea ch

a length of 9 to 11 mm . No distinction may be made between

Hudson Bay and veaeer-n arctic formll beceuee animals at

comparable stages of development were not available .
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The Hudecn Bay form liOuld, in all probability , be somewhat

larger .

Embryoa whi ch have reached approximate full develop­

ment are coepar-ed in f igures )8 to 4) inclusive as given

below :

M... sabini

Dorsal

Figure )8

Ventral

Figure 41

':h. sibirica

~ entomon

" 39 " 42

It is believed that animals i n arctic environments

require longer to mature , often reaching a larger size

than in warmer regions. The se animals usually produce fewer

but larger offspring which are thereby better equipped to

withstand the adverse environmental conditions .

I n the genua Mesidothea , !1. entomon is found in the

least saline , warmest waters . This species al50 has the

smalle~ova and the greatest reproductive potential . Where

the three spec ies exillt together in the wesatern arctic ,

M. entomon is by far the roost abun dant .

The informatio n on the ecology of Ji. sibirica and

sabini shows no definite differences for the we st er n arctic .

Egg size and number are approximately similar for these species .
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the ecological 1nfon.ation about tl,. sabini shows that

t.he we s tA m arct.ic fOnl "1 co_ f l'Ollll 1••• saline s it.uat.ions .

The an1.lllal has been t.eken under somewhat. warmer conditions

i n Hudso n Bay but t he l a t t er work 1s baaed upon lIIany obaer w

va tions and does not. suggest anything about the usual con w

dition s to whi ch t.he species i s subje cted . It i s probable ,

howeve r , t.ha t t he fewer, l argar ova of the Hudso n Bay f orm

nl sult froPi colde r conditions i n t ha t araa . The work carried

out by Dunbar (1951a , 1953 , 1954 ) shows that planktonic

an1.lllal s 1n Hudso n Bay ara subjecte d to colder cond i t ions

than in tha wastern arctic . the s ituation f or benthonic

fOnRS .ust Nllll81n unknown until .ore work has bean carriad

out .
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6. ECOLOGY and ABUJmlNCi

6.1. Int roducti on

The env i ro I1lllen t al condi t io ns to which ItIar i ne aniJllal a

are subjecte d are likely t o vary considerably i n t he vicinity

of a large river like t he Mac kenzi e . The ri ver spreads out

into a f an- shaped delta of channels and i slands which, at

its out er liDlit. has a wid t h of about 90 miles . During t he

SU1ner . a va s t volume of s i lt- laden water f l owa out of the

Ma cke nzh and arf e ct s the surrounding coast l ine . Unde r the

i nfl uen ce of east e rly winds Mackenzi e wat er (l loC .) was noted

at Herschel Island 1 1'1 1960 for days at a t1.llle an d i n July of

1961, afte r nood condi tions ha d ce a se d, Iluddy water wa ll

observed as f ar east as At kinson Point, s ixt y mi l es from t he

most easterly br an ch of the Macke nzie . Such change s af f ect

the f auna of t he region t o a depth of seve r al met e r s . In

the wi nt er, the flow of the Mackenzie subsi des by a con­

siderabl e degree , the river carri es no s ilt , and the i ce

coyer prevents lIlOvelllent of the water .lllII SS by wind. Winter

condi t ions an therefore ItOre stable but colde r and lIIore

saline .



!lBLE 1 5

Data on Quant itative Collect i ona o r M. s1 dothe a

1960 and 1961

Tot al
St at io n Water De~th ~r Total Bottolll 0/00 BottOIll t1 o .n~IIIQn t10t1~ r1c, ao 5(91n1 Don" i\
NUlIIbe r {Illeters weight TaPlp ,lX: Salinit l Tye- N= , N= r- Nl,IIl'ber (p/ Ill

60- 1009 11 -25 7 5~ - 102 • mud 7.0 , · 0 01,.6

60- 1010 7- 10 ~ - 0 05 26078 .ud 104) 10) 2 0 075

60- 1014 ) . 5 65~ • •1 . ua.,el 859 , · 0. 21

60-1015 ) .5 ~ 7.6 - gra.a l . 66 , - 0 018

60-1016 12 )5~ 0.9 - cravel 268 t • 0 009
&:atone

60- 1021 5- 9 72~ 1,6 21 044 gra., . l 1515 , 1 o.re
&. sand

60-1035 20-41 75~ - 1 03 31062 mud 2517 , ) 07 0096

60-1036 33-35 8~ - 1 0) 31062 mud 1228 , 7) 0.66

61-1008 ) .s ~ - 0 02 - .~d 7 - - 0 002

61-1009 6 )~ - 0 05 20048 sand " . · 0 001

61-1015 10 ,~ - 104 3201,.7 .~.. - - 14 0 001
mud

61_10a2 28 1~ -1.2 320aS mud . - 82 0.09

61- 1093 1) ,,~ - - hard - 9 - 0 00)
mud -c

N
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6.2 . Quantitat ive Abundance

Methods of quantitati ve sampling are de scribed under

section 2.2 and it i s pointed out that t he data are use ful

only as a measure of r e l at i ve abundance because of the gear

employed . Table 15 list s those col l e ct i ons whi ch we re con­

sidered to be of interest . Value s of salinity throughout

this work ha ve been determined by the Atlanti c Oceanographic

Group , Halif ax, Nova Scoti a.

An unknown proportion of ~. sibirica is i ncl uded i n

the 1960 values for ~. enecmcn , The two s pe ci e s were

separated only fo r St. No . 60-1010. Locat ions may be checked

by r ef erri ng to figure s 1 and 44 . Data on individual l oca­

t i ons are given i n appendices A and D.

Quantitative collections were made with si milar gear

handled i n t he same way upon each occasion . Conseque ntly,

although the inf ormation may not be a good approximation of

the a ct ual bioma ss o.f Mesidothea, the ha ul s are comparable

one with anot he r and aerve as mea surements of re l ative

abundan ce . Population densities of Mesldothea were found

t o be hi ghe st in mud-bottomed areas (0.46-0 .93 g ./m2 l , and

l owe st in sand and granl areas ( 0.)8 g. /mll . Population

levels east of the Mackenzie DB lta wer e found t o be very

much lowe r than t hose i n it s immediate vicinity or t o the

west (table 15) . Whereas MBsidothea species compr-Lsed
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tro... H to 9~, by weight, of hauls in the Yic in1ty ot

Herschel Island, the y accounted only t or f ro- 1 to 5" of

hauls along TuktoyaktuJc: Peninsula and in Lherpool Bay . A

singl e haul in t he 1'icinity of t he Delta, St . 110 . 61 . 1093 ,

wu 15" Kesidothea .

Gurjano..... (1931, ) describes the Laptn Sea as supporting

very large n~bers ot Me si do t hea in co ast al areas . The

Herschel I sland area is probably 1'ery siJllllar, hav i ng mud

bo t.t.ce , shallow depths and the inn uence o f a large rive r .

The srea along Tuktoyaktuk Peninsula and Li 1'e r pool Bay , on

the other hand , differll by haYing a hard eand bo ttom and by

being i nflue nced to a l e s se r extent by the Mackenzie . The se

factors appear to be ru ponai bl e fer the l!IIIaller nUlllbers of

Mesidothea . Temperature s and salinities are approxilllately

the same for t he two area s and the total blO11las s is slllilar .

On the graTel subatratUIII to the west ot tlerachel Island

(St . Ito. 's 60-1014., l OIS, 1016) population lnel. _re only

slightly highe r t han in Lherpool Bay . The lIIud bottolll which

parallels Tuktoyaktuk Peninsula 80_ 25 . Ues of t sho re

suppor t e d a greater biomass than the hard sand in ins hore

are as (note St . No . 6l - lCle 2) .

QuantitatiTe sa-pI ing in the Baltic Sea ha s been

described by Demel and Kulicki (1958) . Careful S8lIlpling

showed densities of M. entolllon as high as 28 .64 g./~ .2

The wes t ern arcti c populations are very much 1II0re sparse

eve n when bia sed sampl ing is taken into account .
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6.) EnTir olllllent.al Conditions

Tabl e 1 6 , below. lists the r ang e o f condit. i ons under

whi ch J{ellidot.hea speci•• ha,.. bee n taken .

TABLE 16

Depth Sal ini ty T_p! rature
Species (Ille ter,) 0/00 .,
!!.. $!bini

('asTERN ARCTI CI 6-81 20.ItS-32.M · 1.41 too -0. 50

(HUOOO N BAY ) 12-U5 26 . 18- 33 . )0 -1.79 t . 1.10

!!.. aibiri ca 9-80 26.78-30 .62 -1. 32 to - 0. 51

!!.. entomon 0. 75 fr88h-31.62 - 1.41 t . 11. 00

~. entolllon tole ratea the widest range i n co nditions.

The specie s has been f ound crawling alone the ahorel ine and

haa be e n colle cted at depths of 75 ~eter. . I t baa been

t aken frOlll f r esh water and from wat er o f 31 . 62 0/00 salinI ty .

The hi ghe s t telllperature re corded f or t he spe ci •• waa 11 . oooC.,

the l owe st _ 1 . 410C.

Vater-an (1960 ) d••l . with t he salinity tolerances of

'!. antomo n. Balt ic Sea an1.llals wer-e f ound to wheat. 25$

Balt i c Sea wat e r but to di e within f our daye when pla ce d into

f resh wate r . He further consi de rs t hat t ho ee an~als found

in t he f resh wat er o f S_diah and Rus sian l ake s lIIust be a
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distinct physlQlo&leal etr a i n .

Ii. albi r1cs is consi de red to exist under cond i t ions

ot higher salinity and l ower t8!llperature than~. ente.on.

It al so liTes at usaur depths in Siberian vat.era. The

an1.:lal has been r. co~d fro.. t emperature s of .1. ) i>C . to

- o. sr s c. and froe salinities o f 26 .78 0/00 t o 30 .62 %0.

Thi s s hows that although the anl.aal may not be able t o

tolerate col der , more saline situations, it is much less

likely to be t aken under t he warmer , brackish co nd i tion s

which~. entoman seems t o prefer.

In the we stern arctic , ~. sabini 1s of t en f ound sep­

arate from li. Ilntornon in colder, relatively mo r e s al i ne

situations (table 16) . The Hudson Bay fol'lll of this species

has been t,aken frOlll a wider t81~perature range than an1Jllal s

frolll the western arctic: -1.79 t o 1.10 colllpared with -1.41

to 0.50. The Hu dson Bay f ona exists under relat.i..1y 1II0r e

saline s i tuations : 26 .18 t.o ) ) . ) 0 0/00 ca.pared with 20 .1t8

to )2 .M 0/00 . The aniaal 18 f ound to depths of 1,.5 _ t e r e

whereas western arct i c s pecimens haye been t.aken only t o

de pths of 81 met.ers . Tr_.ing operations han : been carried

o ut to depths of l~ _ e t.e rs in t he western arct i C.
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6 . 4 . Food

Me sidothea spe cies , as a group, scavenge f or a living.

Their digestive t r a ct s usually cont ain l arge proportions of

mud mixed with algae . Animal remai n.s will al llO be attacked

i f such 1s available and t he f l esh of dead animal s , placed

on the sea bottom , i s usually devoured within a f ew hours .

The various spe cies have not been observed t o prey upon

other marine animals or t o attack one another .
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7 . BEHAVIOR and MOVDoIE.N'I'S

7 .1. Introduc t i o n

Experu e nt a on the beh.,.ior of Mesidothea were con­

ducted 1n the f ield 1n 1960. ~. entomon and ~. aibi rica

were used fo r these experiJa,ents but were not cons i de re d

se parately . ~. sab in i , the eyeless species , was not con­

s idered .

Me sidothea spec ies are not active swimme rs and usual l y

sett le down on the bottom af t er travel ling a sho r t distance .

I n swimmi ng , an animal kee ps i ts vent ral side upwards and

fo lds aside the opercular valve s which cover the fi ve pai rs

of f oliaceo us pleo poda . The pleopods are raise d at r ight­

angles to the teleon and are t hen brought quickly downward

1n order to del1TeT a propullI1Ye t hrust. By auch rhythmic

JIOYelllenta of t he pleopoda . the an imal propels i t self through

the wate r but usually 1n a ci rcular dire ct i on . I f dropped

at the surface of the water , an l ndiYi dual w11l _111 i n spi rals

toward the bo t tom . The animals had poor control of thei r

aw1Jlming moYeraenta an d showed little or no abU ity t o avoid

object s pla ced i n the i r pat hs . Measure d ove r short di st an ce s

i n aquari a, specimens were obae Me d to swim at r at e s ranging

from 5 to 10 em . a second .
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Johan84ln 's notea 1n the Report o f t he Canadian Ar ct i c

Expedition of 1913 - 1918 ( Boone 19201 include t he stat ement

that young of Mes idothea are pelagic and t ha t they avim on

thei r backs by means of 1ll0VelluHltll o f the perlopo dS .

Spe cimen s ...ere t aken in bott.om samples only 1n the west ern

a r ctic , St ram ! n a nd pla nkton net s f ailing too se cur e l ao po ds

of any s i ze . The per iopoda are hel d cl ose to t he si des o f

the body during swblmlng an d play no part in such IlIOvemente .

7 .3 . Crawling

Mel1do the a specie. crawl along the M& OOt tOlll and

~. en'tOean haa been obser l'ed t o t ra,. . l out of the water

onto t he beach upo n occasion . Cr awl ing lDO"ellllmts wer-e

obser 'l'ed fo r an1lllals out of water and the r ollo.1ng eer-• • •

to de s cr i be t hese movementa . Periopods 1 t o 3 se r ve mainl y

to el.v.te the cephalic port1on of the body . When the head

hall been ele vate d , pe r i opoda !,. to 7 ar e drawn ante r io r ly and

f rom t hat posit ion thrust t he an imal fo rward . Pe riopods "­

and 5 lag 6 and 7 slightly i n del1nring the propul she

thrus t . The animal , haTinc been thrust fOz,far d lite ral ly

upon its face , r a i se a the head by Mans of pe:r iopods 1 to J

and re pe at s t he cycle .

The relioTal of any one pai r of per1opoda trolll lh1ng

indiddual s seemed not to 1Jnpe de thei r crawling abi lit y .

Howewer , i f any two pair s wer e r-emove d, t he an1mal s were
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rendered practically incapable of IIlOvelllent . Th. a1u of an

MUial has no a pparent connection with cr awling s pee d . This

11 due to the raC1; that aniaai s pe rtol"lll. ditterently under

diffe rent e1rcWlstancea .

To obtain inforaaation o n thi s, animal! ..ere placed

within the cent re ot • circle having a IS em . radius and the

tlnle required t o re ach the pe riphery was r ecorded. This was

found essential because of the failure of specime ns to t ravel

i n any pre -determined direction . Crawling spe.ds varied from

2 to a mm . a second .

7.4. Protect ive Behavi or

Mesldothea spe ci e . , when mol ested , arch their bodies

until the head alaoat toUChes the end of the t _leon . This

ia , presumable,.•• means of protection 8JId i ll IlIO N o tten

noted a'llong smaller an11lal8 . I f l arge aniJIal a ..ere physi­

cally hurt, such . a by t he rellloyal of a pe riopod , they also

arched t heir bodhs .

7 . 5. Spawninr; Migations

females of M. entOlllon appear to Mi grat e inshore to­

ward shallow wat er in order to deposit their YO\11l& where a s

other species do not . Evidence fo r t his is noted in the

grester i n ci dence of ovi ge r ous f emal e s in inshore co llections .

Hauls with a fine lJIelllh trawl in Pauline Cove , Her schel I !I1and,
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netted l arge nUlllbot re o f t.iny~. entomon but none 1n deeper

wat er offsho re .
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8 . ZOOGEOGRAPHY

8. 1. I nt roduction

The zoogeographical co nsi derati o n o f the arcti c

Leopcd e has bee n de al t wit h i n de t ail by Gurjanova (1934 ) .

Lit t l e addi tiona l inf onnati o n haa bee n lIlade availabl e for

North America ai nee t hat t ime . MacGini tie (1955 ) list s

se veral epeciea taken at Point Barrow, Al aska , duri ng tbe

yeara 1948 to 1950 l nci ue! " . . The present work lista the

f indings ot the re 5EI &rch ",e.H1 "Sall'e l i nua" along the weat­

e r n arctic coastline trOlll Herschel I sla nd, 1 .T . , to Baillie

bland , H oW.T . , during t he 81,IlIlIll4lrS or 1960 and 1961 . Coll ­

ectiona from t he wastern arctic , part icularly those .ad_ by

the r e searc h "8asel "Cal. nus", haT. been examined by the

author for apeciJllens of t he genuB Meeidothea . Coll e ct l one

from t he National Musem of Can 4l.da have bee n limi l a r l y exami ned .

The contribut ion to soogeography or thill rece nt work

may be lllJlQllled up a s follow.. The r ange s of the high- arctic

species Mes ldothea llibi rj,ca and Synidothu biCUllpida han

been extended eastward to the area of the Mackenaie Ri,.e r

i n weatern Canada . t he tonta r speci es , not preriously

recognind tar North .bIerica , WaS tonerly considered to

extend to 1710 we s t longitude on t he Siberian CoASt. (Ekman ,

1953 ) . The 1II0st easterly l ocat.ion f ormerl y r e corded f or
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Synldo thea bi cuspid. wall Point Barrow. lI .lka. The spe cies

Me s i do thea sabi n! hall bun f ound to be riddJ di stribut.ed

throughout Foxe Baain, Hud son and JiiIIIlell Bay8 , and Hudson

Strait .

Boone (1920) , GurJanon (1934), and Stephanaen (1937.

194) pre.ent loogeographical information for I so poda specie • •

Tabl e 17 summarizes the work of these authors and includes

additiona l i nfo rma t i on froll recent collections . The various

ares , "terred to are llhown in £1gu.re 45 . The Point Barrow

collections deacribed by MacG initie (1955 ), t he Canadian

lret.i c &:.r.pedition colle ctiona and thoee r~ "Salvelinus-

work are included separately in table 1 7 but al l belong to

the Beaufort Sea are a . Findings in the central arctic " &lon

of Canada include those col le ct ions made between 90cJ and

1200 wtlst longitude . Onl,. thoae apeciea r eported by Gur J anov a

to axiat in the Beaufort Sea are considered here .

I t should be lllllphas1led that the ce ntral arctic region

of Canada hs s been poorly co l lect ed whe r e a . collections f~

the Hudson Bay area ha,.e not been descr i be d. 1 15 a result,

the report.ed abse nce of any specie s frolll the M are as is

lIleaningle s s .

8 . 2 . Discussion

Gur jsnova (19J~ ) cle arly shows the gradual reduct.ion

in t he nUlllber of i sopod s pecie s which occurs as one travels
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to the east and to the _at of t he Davia Strait r e&!on. The

QUIIlbers o f' specie s t or t he 'fAr i Que &reas are p "en below:

East ern arctic 107

No l"Wllc1an Sea OJ

Barents S• • 41

1m ... 24

Ellat Siberian Sea 5

Beaufort Se a l'
The East Siberian Sea has an impoverished f auna

described by GurJanova 8S being typically arcti c. The

shall ow depth s , low t emperatures and brackish condi t i ons

along t hat coas t pray.nt moat spec ies from inhabiting or

croaai ng that lIlarina are a .

The Beaufort S.a would ap pe ar t o hay. been co lonl u d

f l"Olll t hree dire etlon. :

1. The Bti r lng Strait and nor ther n Pacific

2 . The Korth Atlantic re gion to t he a.at

j , Siber ian water . to t he weat

The following u ven ape d e s pres UIIlably p"ne t rate into

Beaufort Sea (rom t he Ber ing Strai t and north Pacine where

t hey have t heir centre a of distribution :

Janl r a .1&8ce081,. Synidothllll lae,.1s, mur1cata and pictl,

Pleuropr1on Murdoch1 , Rocine!! be!!iceps , Eyrycope mut i ca .
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of these , Srnidothea muricata and EUTycope mutica exist in

the xar a Sea and Barents and Norwegian Seas r e spe ctively.

The latter two areas , the south-western part of the Kare Sea

and southe rn areas of the Beaufor t Sea are described by

Dunbar (1953) as belonging to the subar ctic mari ne environ­

ment . The animals may, ther efore , live under similar environ­

mental conditions i n spite of their wi de geographical sep­

aration .

MacGinitie (1953 ) lists ona species , Pl europr i on

murdoch i , which reaches Point Barrow f rom acr-e southerly

areas and whi ch i s not found elsewhere i n higher latitudes .

Se ver al other species are mentioned (but not identified )

whi ch may show a similar pattern of distribution. The exis­

tence of this subarcti c animal at Point Bar row may be i ndic­

at ive of conditions there . However , no such inva"ion of the

Canadian we st e r n arctic has been noted , suggesting that

conditions there are more arctic .

Four of the epecde s existing in the Beaufort Sea :

Munnopais typica , Eur yco pe mutica , Phr yxus abdominalis and

Da 1us mysidis , appear to have arr i ved there from re gi ons to

the east . The se species are distributed throughout North

Atlantic regions but ar e absent from Siberian wate rs we st

of the Beaufort Sea .

The remaining four species : Synidothea bi cuspids and

Mesidothes entomon , sibirica and sabini , occur in Siberian
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water but are absent. troll certain areas o f the North

Atlantic . There is • strong suggestion that these species

reached the Beaufort. Se. froat the we:n.

The loogeop-aphical situation of Ii. ,abini 1s nTy

coaplex . fwo dbtlct fOl"lll8 ha ....e been found 1n Horth

America, distributions fo r whicb are ginn in tigure) . The

abse nce of thlt speci•• between 92° and 128° west l ongi t ude

probably has no significance , If Ii. sabini r e a ched North

AJn.erica frOlll the weat . then the we stern arctic r om should

r 8llemble M,. sablnt robu,ta acre closely than Ii. ,abini

sabin! . However , the animal r e sembl e s both forma and 1s

r a t her i nterme dia t e between the two. The Hudson Bay f orm

appears to be di s t i nct from al l other races of the species

but r e semble s the weater n arctic population lIlore closely

than the typical Bubapecha froal the BanDt. Se. . There

appear to be three possible explanations for the situstion

which appears :

1 . H,. SIlbini "ached North America by tra,..lling to

the east fro _ the Barents Sea area .

2 . The species originated in North America and t ray­

e lled t o the east and t o the "est to colonise

European "aters .

3 . The species beC LTle more s edentary after an original

r a pi d colonization , re sult i ng in the appearance

of different fOrals .
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Each of t he ae possibil i t i e s ha s certai n dIsadvantage II .

The absence of M. aabin i froal J an Mayen , I celand, The Faroes

and northern Norway auueata t hat t he apec1.a ha . naTer

truersed t h !lt region of t he North l tlantlc. On t he o the r

hand, it I s not rea sonabl e t o suppose that t he ve s urn arctic

f o n could have o r lp.nated troll the robus t . aubspecie. t o

develop charact e r ist ics intermediate between t he l a tter and

the typical ro~. Thi s probl.1I lIlust r el'llain unre llOl,..ed until

t he European col l e ction s hay. been eX8.llllned and 8al11plea frOlll

the cent r al arcti c have be en obtained .
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Ma t erial f o r t his t he alll wa s colle c te d dur1ng the

"Salnl l nl,ls" l nve 5ti gati on ll o f 1960 a nd 1961 . Quant i tat i ve

and qualitative collect i o ns of i sopo ds we r e made along the

western arcti c coast l ine f rom near Demar ca t i on Po int ,

A.laska, t o Baill i e b l an d, N.W .T . !-1ate r i&l from Hudson

Bay was obtained f rom t he "Calanus " col l e ct io ns of 1947 t o

1961. Ot her llIa t e rial ctGI e from the Canadian Arctic Expe­

di tion of 191) t o 1918 and f r o- i ndi vi dual coll e ct ions .

The '!fOr k haa be en carried out with t he f ollowing pus-pc ee e

in . 1nd:

1 . To study t he t axonollY of the genua Mell ido t he a .

2 . To deal with t he life histories and r eproductive

po t e nt i als of Mesidothea s pe ci e a ,

j , To di s cus s t he quantitat ive abundance and

ecological r equir ement s of the various form s .

4 . To det ermine the :&oogeographlc podtlon of t he

Beau f ort Sea in te rms of the distribut i on of t he

l lIOpoda .

The lIIOrphology o f yarlou s s pe cies of t he genus

Me aidothea i s considered i n detail and figure a a r e drawn

t o ill ustrate 1lI.por t ant points . The Y&rioua speci es and

f orm s of t he genu s may be separ at e d by ~eans of the
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f olloWing ke y whi ch lIurarurhes the 1IIOr pholop,cal wor k in

t his t helll11:

8y811 present.

f orehe ad flat , Margi n of epimera of first

t horaci c lIe~ent with lIetae , teleon r athe r

triangular , Mandi bl e and t ooth we ak , eeeae

or per-Icpcde l ong and nWlleroua • •••••

• • • Mesidothea entomon

132 _ fo rehead II t rongly a rche d , margin of epinlera

of f i rllt thoracic segment wi t hout setae ,

tillson pentagonal , mandible and t ooth enro ng ,

fewer and ahor t er setae on perlopods • • •

eye ll absent • • •

• • •

• • •

Me aidothea db1rica

Mep1dothe, .ab1n1

131 - r atio of IIl1xblun wi dth to t otal length

greater than 29 .5~. super io r margi na of

f ourth articles of periopod a 4 to 7

IItTOngly indente d, ante nna 2 e xtendi ng to

1I1ddle of firat thoracic seglllent •• •• •

• • • HUDSON BAY

132 - r atio of llIaxiDlum width to total length Ie ee

than 29 . 5~ . eupe rfcr margina of fourth
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art icles o f pe rtopods 10 to 7 weakly i nden t ed,

antenna 2 extending to end of t irst thoracic

se~nt • • • • • • • • • WESTERN ARCTIC

The species ti. 1I 1b l r lca has prniou aly be en include d

under Mo. entoman in No rth American colle ctions. Ii. sabi n!

has been f ound to cont a i n t wo r ac es whi ch di ffe r in the

e a st ern a nd wes tern arctic regions and are called "Hudson

Bay· a nd western arct ic " f orma .

1 aeries o f about 50 examples of .ach spec i es haTe

been _uured and lIe as urement rat ios ealculated . The r at i os

are plottad and ~. e nto!?" and~ . $lbiri c:a are shown to

di ffe r on this bash . The fOnlls of li. sab1n! are d.mllarl,.

compared and found t o d i ffe r wi t h re gard to lIMISlJW"'ementlS ot

body widt h.

The various measurements f or M. sabini are plotte d

on l og _ l og s eal es against tot al length and telaon length

all II tand_rd. of compa r ison . T he data are conside red t o be

adequatel y de s cribed by s t raight l ine s and regression l i nee

are calculated fo r each Jle a s urement . The inf o rm.a tio n i s

analy~ed atatistically f or the occurrence o f allomet ric

grolfth and diffe rences i n r a t e o f growth between the t wo

f o rma . Significant allometri c growth was found f or t he

Illajor i ty o f measurements o f bo th f Ol'lll 5 of ti. sabin i . The

lengt h a nd width o f the tebo n end and head l ength o f the
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western arctic form grow at a s ignificantly more rapid rate

than fo r specimens from Hud son Bay. I n most cases , growth

of various body par-t s is negative ly allometric wi t h respect

to the growth of the body i n l ength.

I t is pointed out that r elative l ength proport ions

are not r el i abl e for taxonomic work where allometry may

exist . Consequently, only the measurements of body wi dt h

of the forms of M. sabin! may be compared as ratios since

these alone grow i sometri cal l y. This po ints to the i nade­

quacy of the European work 1n which several forms of M.

entomon and tl.. sabin! are re cogni ze d on the basis of

measurement ratios . The differences betwe en the variOUS

forms r e sult from unknown degrees of allometry o ccur-rng

throughout the i r growth histories .

Size distr ibution graphs of quantitat ive hauls of

the various collections show that the l i fe cycles of ~.

entomon and sibi rica probably r equire two or three years,

M. sabini three or four years . The peak of reproduction

occurs during the summer . The various species r e pr oduce

once and die sho rtly thereafter .

~. entomon live s under the warmest , least saline

conditions and produces the greatest numbe r- as we l l as the

smallest ova . A regress io n analysis shows that egg nUDlber

is approximately the cube of body l e ngth and t here f ore

probably a f unct i o n of body volume. ri. sabini and
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Ji. sibirica liTe under nearly silllilar condi t ion s in the

western arcti c and bave similar reproductiye potentials and

egg sizes . The Hudson Bay f or'll of ~. aabini produces fewer,

larger of f spring t han the _ stern arctic f Ollll . Tbis corrob­

or a t e s the suggestion that condi t ions in t he greater part

of Hudson Bay are IlOre arctic than alon g t he _stern arctic

coa stline .

The behavior, movement s , abundance and feed i ng habits

of Mesldothea are considered . The aniDtaI s wera found to be

quanti t atively mo s t abundant in mud-bottomed areas in the

~gion of Herschel I sland. Female s of Mo. entoOion migrat e

i nshor e in order t o deposit t heir young where as othe r species

do not . All f orms l ive as s cavengers , feeding upon such

things as detritus, algae, and animal r emai nS.

Fifteen isopod species have been re corded from the

Beaufort Sea . Of these, &eyen species !U'1J di stributed i n

the Bering Strait and nortb Pa ci f i c and appear to haye

reached the Beaufort Sea fro _ t hat area . Four apecie s are

f ound in tbe North At l an t i c region but are abllflnt fro.

eastern Siberian vatsrs suggesting that they reached t he

Beaufort Sea froll the e a st . The rellIuni ng four spe cie s

are absent from North Atlantic regi on s and appe ar t o han

penetrated into the Beaufort sea from the west .
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APPENDIX A

COLLECTIONS or H.,l40thea " bi n! (JCroyn)

"Cuanu, " Coll ection a (Hud eo n Bay .~. l

Spe cimen. Corr• • pon di n g t o "HUDSON BAY " Fol'll

~

~

12 '

19'

•

goo

SCP 17 '

80°

•

55.7'

00.5 '

69"

7<1"9

6

21

-

-
-

-

31.44

31.55

) 0.95

31.60

)2.50

-

1 . 1 0

-1.) 8

_1.11

- 0. 56

- 1.70

- 0. 39

· 1,18

-1 .79

. 0.44

22

20

22

73

1)

)0

7'

12

46

'0

'0

36-45

It.-IS

B-17

5- 4

B- 22

B-19

B- IS

5_ )

B-35

B-16

B-36

5_ 1

B-lIt

B-)4

11

72)

715

723

821

719

722

718

71'

820

821

72)

719

Col I . Depth . Te~p . Sali nity
Sh No . No . " neur, l ° c 0 /09 Bottom Dot. Iho Per Lat itude Londtuda

I tona &;
.and 12/ 7/47 1 66° )5 '

..nd & 19/9/ ss 1 690 34' SOO 17 '
. ud

LUli n- 21/9/55 1 690 ) 4 '
ar ia

31.60 llIlloot h 25/9/55 35 6~ 18 . 5' 819 35. 5'
. ud
mud 29/9/55 6 690 20. 5' 81° 4) . 5'

mud 29/9/55 2 6ifJ 20 ' 820 00 '

mud 18/1156 2 690 22. 7 1 81° 44 .) '

raud 1/ ) / 56 S 690 22. 7 ' 81° 44.) '

mud 2/ 6/ 56 1 699 22.7' 81° 44.) '

)2 . 09 mud & 11/ S/ 56 8 699 22 .7 ' 819 44 . )1
I ton••

lIlud 26/8/56

lIud 29/8/56

lIlud 29/8/56



iPPENDII A (cont.inu.d)

csn , Dept.h. T.",p . Sal1ni1'.y
St . No. N,. (1II.1'.n.1 'C. 0 /00 Bott.OIll Oato NUlllber Lat.it ud. Longi1'.ude

821 B-J7 1)-)0 - - oud 2918156 5 7CP 00. 5' 80" 12 '

719 B- ,,"O 50 · 0 . 2J,. )1.67 oud 2/9156 5 • •
72, B-,,"1 20 - - oud 4/9/56 6 • •

72J B-,,"2 20 - - oud 4/ 9/ 56 27 • •

8" a-u, 80-90 . 1 . )7 )) .)0 sand &. 819/56 1 69' 44 ' 7'fJ )8 .2 1

aton• •

901 B- 106 15 - - .an~y 210/8/57 10 69' 06' 79' 11 '
ou

901 B-62 15· 20 -0. 85 Jl .Olt oud '/9/ 57 '9 69' 06 ' 79' 11 '

58-U B-19 115 -1. 2J,. )2 .74 lIIud &. 10/ 9/ 5' 2 59' 04 ' 80' 27 '
.ton••

59- 6 B_ 6 65 · 1 . )) 26. 18 eand&. 23/6/59 1 5,0 55' 79' 58'
rock.

59- 31 B-)2 100 ·1 . )2 32.6) mud &. ,18159 5 55' 28 ' 81' 22 '
""k

59-70 B-52 140 ·1 . )7 33.04 oud 1/ 9/ 59 2 56' 15' 81' 14 '

59~64 B·48 26 0.68 28 .71 gravel 3118159 2 55' 05' 8,· 40 '

61·21 B- 18 79 0. 7"" )2 .92 rocky 718/61 1 64' 4' ' ,.. 57'

61·32 B-24 145 -0. 92 - IIIU~ .. 14/8/61 2 660 11' '4' 12'

""61-34 B-25 125 - - rock &. 23/8/61 9 66' '" '6' 16 '
eand ~

~

~



APPENDU A ( cont.l nued )

"Sal~e1lnus" Co1lect 10nl (Beaufort Sea)

Speca en. Corre . pand1nl to "WESTERN ARCTIC" 'ona

St . No . Dept.h Telllp . Sal1n1ty
h ittetl } ° 0 0/00 Bot toI'\! Dat! Ml.I.1!btr Latitude Londt.ude

60- 1001 12- )10 - - mud 27/7/'" 17 690 )2 ' 1)8° 551

60-1008 5- 10 - - mud 2/8/'" 1 690 )) ' 1)8° ;5 '

60-101 0 a- 8 - 0. 51 26 .78 .ud )/8/'" 1 690 ) 1 . 21 1)<]0 04. 51

60 - 10) ; , ) 6 20-)) -1. ) 2 )1 .8) mud "/8/'" 2)8 ~o )21 l ) SO 57 '

61 -1009 6 - 0. ;0 20 . 4) ..nd 6/6/61 2 69° 4.).; ' 1) 20 /08 '

61 -1015 12 -1. 41 )2 . 4.7 ' M d 10/ 6/ 61 15 700 11 1 128° ) ; '

61-108 2 28 -1 .19 )2 .88 mud 19/ 8/ 61 72 70° 1) 1 1)20 36'

~

ill
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APPENDIX A (cQnt i nued)

Mi8 cellaneQus Coll ections

St. NQ.

1-11

F- I07

OJ

W. A.

H. B.

Date

2/e/..
. /e /..
3/e /49

2/ 9/ 51

' /'/07
21/7/56

"WESTERN ARCTIC" FQrm

- "HUDSON BAY' Fo=

Nymber FQm LocatiQn

1 H. B. PQrt Burwell ( UngaYa)

3 H. B. KQk80ak River ( Ungava )

2 H.B . Ungava Bay (area )

1 H. B. Frobhher Ba y

1 H. B. Geo rge River (Ungava )

1 H.B . Pelly Ba y (Collected by
W. F. Black )

CQllect iQn s Qf "Canadian Arctic ExpeditiQn~ 1913-1918

Ca t a lQ gus d in NatiQnal Museum Qf Canada, Ottawa.

Reference Number- - g1ven in Figure 30.

Rer . Cat alQ g Date Nwnber Po rm LocatiQn
NQ. No.

25 1189 1/9/ 04 1 H.B . Cape Fulkrton,
Hudson Bay

26 1282 3110/13 1 W.A. Col l i nson PQint,
Ala ska



APPENDIX D

COLLECTIONS of Mesidothea entomon (L.) and Mesidothea sibirica (Krpye r)

(Quantitative Collections Given in Table 15)

Mixed collections of..M._ entomon and Jl- s ibirica (not separated)

numerous • over 100 specimens
f ew. less than 100 specimens

St . No. Depth
(meters) Bottom Date Number Lat i t ude Longitude

60 - 1001 12-3~ mud >://7/60 numerous 690 )2 ' 1380 ,,'
60-1007 10 mud 2/8/60 " 690 33 ' 1380 ,,'
60 -1008 5-10 mud 2/8/60 " " "
60-1011 2-3 mud 4/8/60 " 690 33' 1380 51 '
60·1012 2-4 mud 5/8/60 " 690 30 ' 1380 51 '
60-1022 5-7 mud 10/8/60 " 6gQ 3~ ' 1)8 ' 51'
60 -1023 2-3 mud 10/8/60 " 6'1' )) ' 13" 51 '
60 -1025 3 mud 1~/8/60 " " "
60 -1027 3 mud 16/8/60 " " "
60 - 1029 7-ll mud 17/ 8/ 60 " " "

~

~

~



APPENDII 0 ( continued )

St . No . Dept h
(Illetera) Bot tom ""to Numbe r Latitude Longitude

60-104 2 2-) mud J O/ 8/ 6<J t • • 69' 06' 1370 55 '

60- 1043 17 mud J 1/8/6<J • 6" 08' 1370 55 '

60-1044 15-18 mud Jl/8/6<J • 69' 00 ' 1370 2) ,

· Salve l inua- Col l ectionll or ! . e ntornoo

St , Dept h Tllmp . Sal i ni t y
Nc , (met er s ) " 0/00 BottOlll Dat e Number Lat itude Longi tude

61-1004 2 10.5 - . u' 2/6/61 4 690 26 .5 ' 1330 01,8 '

61_1010 4 - - .u' 6/6/ 61 10 69' )9 ' ,,2" 48'

61_1016 7. 5 · 1. 25 - .ud 11/ 6/ 61 1 700 29 .5 ' ,,,,, 19'
61. 1017 4 7. 12 15 . 07 aand 12/ 6/ 61 8 6cfJ 5!L7 ' 1290 ) 0 '

Millcel l aneoua Collect i onll

Collectiona or · Canadi an Arctic Expedit i on" 1913 - 1918 ,

Catalogued i n Nati onal Muaeum ot Canada , Ot tawa . Re t erence NUlllber - c i.en i n Fi gure ) 1.

Ret . No . Catal oc No . N~ber St ation Pat a Lo cat i on

1

2

1284

1541

1

2

24

-
22/8/1)

1/1/ 04

Po i nt Barrow, Al aaka

He rachel I aland, Yukon Terri t ory ~

~

~



APPENDII D ( continued)

Ref. No . Catalo g No . NUIlIbe r Station Dau Lo cation

) 1 "'>. 18/ 9/13 Col linlOn Point, 11a. ka

• 129• 2 "'>. 14/1 0/1 ) Col l i nlon Point, A1a.ka

5 1301 1 JOb. 9/5/14 Demarcati on Point, ila.ka

6 1297 1 28b. 18/9/13 Coll1naon Point , U ulta

7 1296 1 2811I . . / 6/1. Col l i naon Point, Alaaka

6 • 2Ob-C. )0/6/13 Grant ley Harbour, Ala. ka

7 6 6/6/1. Col lin. on Point, Ala .ka

10 2 8/l0/l) Col l i naon Point , Al••ka

II 1 20a . 14/ 6/1) Port Clarence Bay, Alaaka

12 1290 1) 271- 16/ 9/13 Col l i naon Point, Alaska

1) 2 27i . 7/9/1) Coll inaon Point, Ala .ka

14 1 ' / 6/1) Orantley Harbour, Alaaka

15 1 28r . 24/6/1 . Col l1naon Point , Aluka

16 2 417 29/6/15 Bernard Harbour , N.W .T.

17 2 15/ 9/13 Col l inson Point, Alaska

16 7 14/ 8/1 5 Be rnard Harbour , N.W .T. ~
~

o-



Ret . No. Catalog No .

19 1) 0)

20 1296

21 1286

22 1287

' 3 1306
1308

1) 04

21

APPENDII D ( continued)

NWIober Stat ion Date Location

He . ,././1. Cape Bathurat , H.W .T.

, l8/10/13 Col l in.an Point , Al aska, ) l b. 30/ ,/1. Kongane.ik ,Ala,ka

• 27a • 7/ 9/13 Col l inson Poi nt , Ala.ka

1 5) c . ,./ ./1. Cape Bathurst . N.W . T.

1 t.8b . 18/,/1. Banks Peninsula , Bathurst Inlet

a t.8a . 1/ , /1. Bathur ,t I nlet, see 10/ '/18 Bartiar I aland, Alaska

1 t.Oa . 1/ 1/1> Barnard Harbour

Col lectad by E. A. Por.ild

3 1/ 6/., J:;a.t ot Ma ckansh River

Collect.iona of M. ant.omon Mada by J. G. Hunt.ar in Eakino Lakaa, No rt h..... s t Territ.orlas

Coll. NQ . Dl.t-e _ Number Lo cati on

9 3/9/» 6 Camp Lagoon, Eak1eo Lakea

57 9/9/» 1 Xakiao Lake .

69 11/ 9/ 55
~

12 EakiJIo Lake a ~

~

79 12/9/ » 1 Eaklno Lak..



APPENDII D (continued )

Col lect iona or ~ en tomD froll Banke I al_ad, No rthw•• t Te r r itorha

Oat . NUlb. r Locat ion

,

21/7/'8 7 north-we . t ot Kellett Mouth ,
Sank. hland

M. ;lbiri ca Pre . loual y Called ~ entomo n 1n "Can. di. Arctic Expedl t i t ion" Col lect iona,Boone

(1920)

Ref . No. Catalo.!. No . NUlllbio r

1 1284 1

20 1 296 1

22 1 287 1

Station

24

27_.

Date

22/8/1)

18/10/1)

7/ 9/13

Location

Poi nt Barrow, Alaaka

Collinson, Poi nt, Alaska

Coll inson Poi nt , Al a aka

e
~




