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to 0 1 mm 1n case whe e more prec1s1on was requ1red - 7f - -:'u g L \

Random‘samples from each f1sh1ng set usual]y cons1st1ng of ' 1¥E".

s

200 an1mals or more were co]]ected for, stud1es on d1str1but1on and u_;fl-«-'

: abundance Length frequenc1es from a11»surveys (1979 81) were f,. o
et comb1ned oyer 100 m depth 1nterva1s and numbers were expressed as a

S . . ., N . L

R to percentage R _~~ ; - - S

~—-ff In 1980 and 1981 . f1sh1ng sets were made 1n the same genera]

Y . L %

. area to mon1tor patterns of d1e1 var1ab111ty 1n catch rates,'

winl e

.

ol h . r'\- ? F19h1ng was cont1nued unt11 l ere. was approx1mate1y one set for ‘ 'fiir ‘h‘i;
o - ' every hourly 1nterva1 1n the Sm~hour cyc]e Th1s samp11ng occurred '4} ‘h‘ o ﬁ;};
.._.on Ju1y 27,,,28 and 29 in 1980 and July 25’ and 26 in 1981 The'j, ' '
" area f1shed 1n both years was_the northern Hopeda]e Channe] in =
aPPF0X1mately 550 m of water 1n 1980 and 350 m in. 1981 Set and ‘

"*.1 catch deta1]s and shr1mp ]ength frequenc1es were: obta1ned from each

s N . ‘e
Coh, . PN A_. Fode

. . \ L o , '.'“_'-.2

f1sh1ng set 1h'.—ﬂ:."=:f‘., .3'?.bh" : e '~". f:'A S :hié‘ -

o,

Sex and Matur1ty EE -

~

Two randOm samp]es of shr1mp were examrned for sex and matur1ty ?f;”.: fiep:

';7'@ ;‘:~<‘7 ;‘: These were taken in. 560 L) of water 1n the Cartwr1ght Channe] (380
X A | spec1mens) and 1n 409 m 1n the Hopeda1e Channe] (n : 350) on Ju]y 14

)
[ ‘

L and 18 1980 respect1ve1y Carapace 1ength was.recorded to the . ,':)'.;_N.ﬂk"“
o nearestégyi’mm and 5ubsequent1y comb1ned to 0 5 mm. 0bservat1ons \;—: 1"31;;:‘fu;."'

LY D ,
e, B

' ;;A.fiir Yo . on sex nd matur1ty were recorded Matur1ty was determ1ned 1n a.
. ~ ool A . : R 3 . . )
genera] sense referr1ng to stages 1n the ontogeny of a protandr1c ST

hermaphrod1te rather than the more class1ca1 1nterpretat1on 1nvo1v1ng ,‘:u e n;ﬁ:

)

o 'o";v" :...f3‘ cond1t1on of the gonads Fema]es were categor1zed as f1rst yean\} f ;f:”‘?i_dﬁff

-




'nuere assngned to one of four groups males (1nclud1ng 1mmature '

fOlees of pertent male and percent non- ovigerous versus tarapace .

) Nelght Length Relat1onsh1psh"jl L :‘7 . L.:: . ﬁ, .,' ;.:.:.'

. Spawners or mult1ple spawners (spaunlng 1n mere than one year)

fdurang a: research cru15e of the A, T tAHERON 1n'5eptember 1978, j::‘i'
. Th1s vessel used a Yankee 36 shrlmp trawl (Append1x II) ltﬁ@% 1ng-
'the last 3 m of codend With 13 M mesh otherw1se, mESh 5129 was _:.L“

' ‘;-38‘mm throughout The headl1ne of the traul was 18 3 m and the f.l-v _f.ﬂ'”'x

Was 10 7m (Carrethers and Foulkes 19?2] Towing character1st1cs .

'were essentja]ly the same as for the Sputn1k 1600 trawl (v1de

'standard 30 m1nute tow Total anlmals measured were 6 435 -7 313

“length were fitted by eye.‘f_. S o L Fo . -f,'i.?-t :;,_

; collected during-a cru1se of the- M V.. ZAGREB fron July 6 to August 4 _
. -':19?9 Each sample was preserved 1n 10% formal1n (l part 49% formaldehyddf :‘;JIJ
.-9 parts: sea water) and returned to the laberatory for detalled “ -

L egam1nat1pn Shrxmp from each channel (n = 309 249, and 239 from

based: on the promlnence of sternal spines (HcCrary 1985 Anlmals :

males) trans1tlonals, first year. spann1ng females, and mult1ple‘

spawners -.5ex was determined by Rasmussen s (1953) method of
exam1nat1on of the: f1rst pleopod recently descrﬁbed by Butler o

(1930) SR f P . |

: Length frequenc1es from all’ tbree channels were obta1ned ':, '

Y

E

t-

footrope 24.4. m The est1mated hor1zuntal openlng of the trawl

”

g,,a). _nn1mals,yere separated 1nto ov1gerous (egg-bear1ng) and
non-ouigerOUS groups. All length frequenc1es were adJusted to L ?/ '
total catch weTght and expressed in. terms of number caught per

9

and 2, 055 for‘Hdpedale Cartwr1ght and Hawke Channels, respect1vely

Al . R -

Random Sampfﬂs 0f Shflmp from the three Labrador Channels uere o l_"

]

o . . ,.__‘
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E . 't°hree ar.eas were most abundant at depths greater than 300 m.

(e et by 4 @ iemar

. DISCUSSION: AND'CONCLUSIONS -

. Dilst_ribution T

A Hor1zonta1 D1str1but1on

Shr1mp off coastaT Labrador were concentrated in depresswns
QT

(or F”F:anne]s) in the Labrador She]f Hydrograpmc data revea]ed

;""_by co]der ( 1. to 2°C) water (Parsons et a] 1980) The warmer .‘f R

that these areas conta1 ned reTatwe]y warm water (2-4"0) over]am

o 7“ : .water and muddy bottom present in these channe]s prov1ded condltwns

'x‘favourable for shrtmp (see INTRODUCTION) The Hopeda]e and Cartwr1ght

VtChanneIs were not samp'led on the western s]opes because of 1rregu1ar

. ] ‘topography but 1t has been shown that shr1mp occur in these areas

: fﬂf,(samphng by shr1mp pots) and the substrate is ma1n1y mud (Parsons
et al. 1980). A"_ g :Ll' B :f,

The data from the present study 1nd1cated that shr1mp 1n aIT

4

‘ Hawke Channel d1ffered from ‘the- two more norther]y areas s1nce

L 'shr1mp were never found 1n Iarge quant1t1es m the deepest part of S

~ the channeI However Targe catches were common 1n some years from‘ﬁ"‘ '

the deepest water 1n the northern Hopeda]e and Cartwmght Channels

o Hopeda]e and Hawke Channels generaﬂy showed spec1f1c areas of

concentratmn w1th1n channe]s w1th Tower abundance eTsewhere Th1s

'

was not ev1dent 1n the Cartwﬂ ght Channe]

|}

u\

' xfor aH three areas. Th1s fact coupTed w‘ith ev1dence of vert1ca1

e =m1grat1on and/or d1e] var1ab111ty (see INTRODUCTION and D1e'| Var1ab1hty

PR

o
1

Observatmns between years showed var1ab1l1ty 1n depth d1str1but1on SR
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' "‘,._;1980 a]so occurred 1n th1s area and presumab]y 1ncreased predatwn 4

‘ '_hay,e resu]ted 1n 'Iower catches dur1ng thé research survey On the ’ ’ . P

| ~chaﬁne1

: _'catch rates 1n 198]
: i’hahbut (Re1nhardt1 us h1ppog1osso1des), _a prunary predator of : .
B shr1mp, was observed 1n the Labrador shr1mp channels 1n 1980 o
‘,;‘;"(Bowermg and Parsons 1981) and m1ght have had an effeot on d1str1but1on a ,
""‘:’..‘,and/or abundance L ’
f..';-seasonal a\%’awwas d1fferént compared to the prekus two o

i:years affectmg catchabﬂ'lty of the research traw1 and resu] tmg

:_'1n 1ower catch rates.-- P

' from catch per umt effort 1nd1ces and b1omass estmates (Parsons
"“vet al.
."'.."those of the prev1 ous t\m years but shr1mp concentrat1 on appe .red ; R
to be greater over a sma] 'Ier area in somewhat shaHower water
'-._;:shn mp resource 1n th1s area was not heavﬂy exp]o1ted, in 1980 and
_".;1981 s'mce catch rates were h1gher in the Hopeda'le Channe] and

'_"".h.:Dav1s Stra1t The 1ncrease m abundance Of Gf'ee'ﬂa"d hahbut 1"

g "reductwn 1n f1sh1 ng mortahty
im ]981 were a]most atwlce those obtamed 1n 1979
'd'..;:"'j:that stock abundance m1ght not have changed great1y over: thls . - " : : T

; 'changed from 1979 to 1981

gy

: ._other hand f1sh1ng effort was conﬁned to the northern part of the o 7',-"'-"_«"1,-“

*

Nefierthe]ess there seems to be an overa]l decrease of

' . . .. S

A large lncrease 1n the abundance of Green]and

It 1s more h,ke1y, howeVer, that the pattern of

v

In the Cartwr1 ght Channel stabmty 1n abundance Was 1nterpreted

1981a) nghest catches 1n the 1981 research survey efceeded

The

LA .. CERNEEEE LN
B . .

Therefore, a] though peak catches

1t was 1nte rpreted

- r

‘ T .‘ . .'\

ﬁ
Bdth patterns of d1s'4:r1but1 on and abundance appeared to have

1n the Hawke Channe] In 1979 and 1980










o the 1arger an1ma]s (ég Horsted 1978b)

on fema1es

jstock (see Sex and Hatur1ty sect1on) recru1t1ng year—classes shou1d

;not be greatly affected by f15h1ng presgure

,.factors were der1ued to correct for optlmum catch

. rateswover.the 247hour cycle:

S -

El

Northern shr1mp f1sher1es have trad1t1onal1y been drrected at

S1ze preference 1n the
case of a protandr1c hermaphrod1te, means h1gher f1sh1ngqnorta11ty
Prov1ded the spec1es can ma1ntain an adequate spawn1ng

3

In add1t1on vesse?s f
1

"_ j{genera]]y av01d shalTower water (<300 m) where sma]ler shr1mp are

abundant (F1g 6 and Parsons et a] 19?9-81a)

- C. DleT var1ab111ty

Die] var1ab111ty has been associated with vert1ca1 mrgrat1on
(see INTRDDUCTION) thlch, in turn, m1ght be connected with n0cturna1

pe]ag1c feeding {Barr 19?0) Jones and Parsons (19?8) showed d1e1

' changes in the proport:on of ov1gerous (larger) an1mals occUrr1ng

1

in the catches in the Dav1s Strait The data uere—a1so used to:

f;estab11sh m1dn1ght and noon p1ateau per1ods from wh1ch convers1on

Barr (19?0)

'shoued that a greater proport1on of larger shr1np in Kachemak Bay, '

A]aska occurred ‘in bottom traw1 catches at n1ght and that shr1mp

-

'pots suspended vert1ca11y in the water co]umn caught a h1gher ! f' :

proport1on of sma]] an1mals than those set on’ bottom. _
_ Data' from the Hopeda]e Channe] showed marked changes in catcb
_The pattern of d1e1 var1ab111ty a]so

fffered betueen JBQD and 1981 Largest catches from depths around

" 550 m occurred later in the afternoon in 1980 (1500-1800 hours)

-The pattern of change in average s1ze over a 24 hour cyc]e d1d not

.-differ great1y between the two years. Smal]est ue1ghted average .

\.‘._;_ 1

-:compared to 1ate norn1ng in 1981 (0800-1000 hours) from depths around 350 m.
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| ,w.Sex and Maturity: © o e ~. e m

FAR

Sk change a'l s0 between years

el L e : The effects of env1 ronmenta] factors such as t1da'l currents s

m1ght 1nf1uence behakur of the shﬁmp, the samphng gear, or S
B ,

6 .

both The vert1ca1 m:gratwn mode] based on changes 1n average
R size -pred1cted optmum ava11ab111ty a‘round noon whereas a t1da1
" | model would predi ct var1 ab1hty between days depend1 ng on such

th1ngs as speed and d1rect1on of the currents - Thus, 1t woqu

appear that vert1caT m1grat1on wou]d not ent1re'|y exp1a1n the ' :'.’3 -

var1 ab1ht.y 1nherent in the resuTts presented above but that such

_‘.,.-

TN : /
N . var1ab1hty 1s hkeTy assomated w1th a number of comp]ex env1ronmenta1
' factors wh1ch affect shr1mp d1str1butlon aﬁd aVaﬂabﬂ]ty to bottom

sampHng gear and even w1th the effmency of the gear, 1tse1f

v

T ' L Shr1mp sampTes taken from two Labrador channe]s 1n Ju]y, 1§8_0,.

E showed s1mﬂar1ty in s1zes at d1fferent sexuaT stages MaTes

e

atta1ned maxmum Tength:’ of: approxunately 23 mm, trans1t1onals o ‘
£ ranged from 20-26 mm and fema]es usuany occurred at s1zes greater

than 21 mm The redue{.wn 1n the proportwn of males occurred over.

v
-,
e

.than in those from the Hopedale Channel.’ AR

4

)

_ fema]es Comb1n1ng both groups resu]ted in a: s1ngle mode 1n the
length frequenc1es 1nd1cat1 ng that these ammals poSs1b1y be]onged

to the-same _year-c] ass R1pemng ovar1e5 1nd1cated that. lgoth

© -

e b = \ ST ' :
. : S - ‘. 90 o v
. s S . . .
] -O . ‘4, . ) A . . . ! . . ’ -e_. e
.Therefore the degree of vert1ca1 m1grat10n can be expected to

R Y

ass'hgptly w1der range of sizes 1n the Cartwr1ght ChanneT samp]es E L

Inc1dence of trans1t1ona] ammals was h1gh re]atwe to £ rst—year a

R stages woqu spawn in that year A smaTTer peak of mamTy trans1t1ona1

4

ammals was ev1dent in the Cartwr1ght Channe] data. Th1s group

J

- mght have been a part of the prev1 ous/cohort of ma'les and represented

B '\. -
e

B







' :'f_}i; ¢ made f0r the smaH proportwn of non-ov1gerous fema]es..

1_'_The shght d1fferences 1n the ogwes between years for the

Cartwmght Channel a]so must be 1nterpretm 1n re]atwn to the -

3

o

amma]s rather than an. accurate breakdown by sex The curves

-

male (1eft) or fema]e (r1ght) However, some, adJustment must be

,c‘ (

If thts

proportlon 15 reasonab]y cons1stent over the ent1re s1ze range of

Rt

females and the adJustment 15 made to refl ct sex rather t.ham.
matur1ty, the s]ope of the descendmg part \of the curve 1ncreases

but the 1n1t1a1 dechm ng proport1ons remann unchanged The shght

5.

d1fferences wh1ch were ev1dent at the smaﬂest s1zes w1th1n the sex

m

change range 1nd1cated the poss1bﬂ1ty of some reduct1on 1n sue at

sex revuersa?’ﬁetwee "years for th1s area as weH but may represent

Ten o,

Under v1rg1n cond‘;tmns the s1ze at sex change appeared sma] Te

on]y ran.donL varmtwn between samp1es_.\:""~_...v Vo ,

""om the Cartwrrght Channe‘l than in the"other }two areas.c Thls d1fference

fema]es (descr1bed~above} 1s apphed_ After exp]ottatmn, this

: s1ze apparent]y de reased at 1east 1n"'the Hopeda]e ’Channe] The ‘

.

magnitude of the decrease nught have"resu]ted m co1nc1denta1

These re5u1ts were cons1stent w1th those for P boreahs 1n,A

a '

jff‘ other areas 1n that under stab'le ehvi ronmental cond1t1ons sex

,\

Rasmussen 1969 Hoffman 1972). ~_,\Qatur1 ty data Showed that sh r‘1mp"":‘

(F1g 12 and 13) para'l lel the X-ast at sues where a]] amma]s are - "

SRR -uv.- -

becomes even more pronounced when the:-adgustment for non-ov1gerous _'

change occurred foﬂowmg attan nment of some sue threshold (eg SRR

nature of the data quhe 1978 data shows proportwns of non-ovwgerous ) ‘

..

ﬁ r

ne

off Labrador do not produce early maturmg’ fema]es (1 e no malel

phase) descr1bed b_y But]er (1970) Squ1res (1970) stated that th1s

o
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'lt.h butTer1‘(Johnston et aT 1978) Var10us stages of . th1s paras1te B =
“were déscr1bedd1n detawT through T1ght and efezt?on m1croscopy

0vo1d s;;res‘approx1mate1y 4. 8 X 3. 1 ‘UM were. found wh1ch were d - -

. cons1derab1y Targer than e;ther of the spore types shown 1n F1g 25‘;~"-i

Sl f;, ‘?: .J;fdiOE.Lr.:f}ffl'hﬂ\fz; LI

§ PrevaTence 1n that area was a]so Tow (Tess than 1%) and was not
”cons1dered an important factor 1n shr1mp mortaT1ty The et1oTog1caT",, -

,Vagent was 1dent1f1ed as a new spec1es of m1crospor1d1a TheTohan1a

.

M1crospor1d1os1s has aTso been reported in penae1d shr1mp from ”f;a'3f'

‘:lfkthe Gqu of‘HEx1co (Iversen 1969 Johnson 1978) TheTohan1a, g‘j'

-\'iPTe1stophora and Nosema have been 1dent1f1ed as genera 1nvolved )n

’ a-what f1shermen in that area refer to as’ m1Tk' or cotton shr1mp

-the present study.

ilijThe symptoms were s1m1Tar to the opaque muscle cond1t1on noted Jn

KeTTy (1979) observed tlssue spec1f1c1ty 1n three m1crospor1dran

' ;f paras1tes of the p1nk shr1mp,‘Penaeus duorarum These were TheTohan1a

. ;;.duorara _gmasoma penae1 and PTe1stophor sp The former and

' nwere w1deTy spread between musc]e f1bres where 1ys1s was m1n1ma]
f' Te1stophor sp R on _the- other hand onTy 1nfected a smaTT port1on
o of muscTe fibres w1th1n muscTe fasc1c1es MuscTe atrophy was

'.'malnTy assoc1ated WTth 1nfect1ons of th1s type

"shr1mp, Penaeus aztecus (R1gdon and Baxter 1970) The condlt1on ”'
1Was character1zed by focaT 1rregu1ar wh1te areas 1n the muscTe N
dn-surrounded by normaT muscTe t1ssue Bacter1a, as a secondary

7.1nfection, was found onTy rare]y and no paras1t1c Organ1sms were ."-J

“”Tatter produced cond1t1ons in muscTe t1ssue s1m1Tar to that-observed

from shr1mp from the Labrador Sea TheTohan1a duorara 1nfect1ons'.

- ..
L N

-

Spontaneous mpsc]e necros1s has aTso been observed 1n brown
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