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In the Gullmarfjord on the Swedish west coast a small stock of
Pandalus borealis is found. This stock of shrimp seems to form
true, albeit short-lived {8-12 months} populations during the yearly
deep water stagnation periods in the fjord. These populations are
enclosed by the combined eifect of a stratified water-mass above
sill depth, the envirenmental requirements of adult shrimp and
fjord bottom topography. In the four studied years (1984-1988)
variations in CPUE, sex ratios and size frequency distributions
before and after the water exchange indicate that new
demographic patterns is produced by migration over the sill area
during the water rencwal period (late winter-carly spring) each
year. The conscquent stagnation populations develop without
migratory contact with the neighbouring Skagerrak stock for 8-12
months until the next decp water exchange.

Based on the size frequency distribution in monthly trawl samples
from these stagnation populations, von Bertalanffy growth curves
have been calculated for the year-classes 82-85 . Estimates of size
al age were gencrally made from the two or in a few cases, three
first coliorts in sample size (requency distributions,

Coliotts were scparated with the aid of the ELEFAN I computer
programme developed by Pauly & David (1981), plotting of
cumulative {requencies on probability paper ( Cassic 1954), and
COmmon sense,

Fitting of the growth curves werc done graphically with the aid of
the Excel programinc on a Macintosh PC, The resemblance of
calculated sizes at age and the empirically found mean sizes were
tested with the aid of a two sample chiZ test. The calculated values
are all significant on the 1% level. Based on these von Bertalanffy
growth curves (9 sets of data) mean k (0,3896+0,0500, (99%)), and
Le {34,92040,403 mm (99%)) was defcrmined. When comparing
the resulting average growth curve with empirical sizes at age the
sizes of the youngest cohorts all fall within the confidence level but
above the mean curve, while the sizes at age from the older cohorts

all fall slightly below the mean growth curve. Sex differentiated
growth might be the cause of this difference in growth rate. From
the empirical sizes at age it is also apparent that seasonal variations
in growth seems 1o be the rule in the Gullmarfjord. Future work will
focus on among other things sex-differentiated growth and the
attachment of a sinus function to the von Bertalanffy growth
equation in order to describe the seasonal variations in growth,
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1. WATER WITH LOW AND VARIABLE SALINITY (18-20 o/oo) AND
VARIABLE TEMPERATURE (-V.2-17 *C)

2. WATER WITH lNTERMEDl'A.TE SALINITY {30-34.0/00) ANl VARI-
ABLE TEMPERATURE (2~13 *Cb

3.WATER OF OCEANIC ORIGIN, SALINITY 34,5 0/00 AND TEMPERA-

TURES BETWEEN 4-6 'C. THE WATER BODY REMAINS STAGNANT FOR

8-12 MONTHS BETWEEN RENEWALS, WHICH OCCUR IN FEB-APRIL.
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GULLMARFJORD.WATER REMEWAL PERIODS ARE INDICATED BY IN-
CREASES IN OXYGEN CONCENTRATIONS, -
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CPUE IN ORIGIN Di, SAMPLES DECREASE DURING THE
STAGNATION YERIODS, BUT INCREASE AFTER EACH
WATER RENEWAL.

gﬁ?ﬂfcn of shrimps and CPUE of shrimps in or'igina-l and translated samples.
DATE No Nt Nat/No (CPUE 0.5.) (CPUE ts)
‘ (*/n. mile}  (*/n. mile)
PREWR 840131 395 323 082 % ]
;?Jssqr WR 840426 645 522 081 1613 1305
PREWR 80116 29 267 099 656 65,1
POSTWR 85024 594 S 0s8 165 141,1
PREWR 851216 9@ &  0:90 245 22,1
;%ssgr WR 860410 w032 s 25
PRE WR SGI 126 162 121 0,75 ‘41,5 30,6
l[’?)as?f WR 870421 725 398 0.55 . .l 90,8 . 104,7

CPUE IN TRANSFORMED SAMPLES (EXCLUDING THE NEW YEAR
CLA?S))INGREASE WITH FACTORS 1.8 (84}, 2.2 (85), 1.1 (86), AND
3.4 (87). : .




A, WATER RENEWAL
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WATER RENEWALS Prob. for Ho Max. Dilt
SFDPRE « SFDPOST

1984 p=0,0001 .24

1985 p-d.oun 0,25

1986 . p-0,0106 0.38

1987 p-0.0297 X 0,23

Comparision of SFD.belore (PRE) and after (R0OST) the deep water re-
newal by K-5 test. Simllarlty can be rejected at the 95% leve! of coali-

—~—
YEAR DATE Prob. for He . Max. Dift
{SFDA- SFDB)

0426-0524 p-0,203\ . 0.08
1984 . )

0910-0924 p-0.i6 009

0525-0617 p-041 ) 0.1
1985

1120-1216 p-0.35 : 015

0610-0821 p-0.22 0.18
1986

0911-1022 p-0.16 0,18

. 0421-0526- p-0.26 ’ 0,06

1987 e

0526-0819 p-0.18 - . 0,09

Cemparison of SFD by K-S test In randomly choosen sample pairs from
the stagnation perieds. Slmilarity can not be rejected on the 95 %
level 1o any of the cases R
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Date - males.oc./N.o. isex.n./N.o. females.o./N.o.
Pre 840131 ) 0.71 012
1984
Post 840426 0.49 0,06 0.45
Pre 850116 0.49 0,18 0,33
1985
Post 850424 0.55 007 0,38
Pre 851216 0.587 0 0.13
1986 - -
Post 860410 0,74 0,05 0,21
Pre 861126 057 0 0,40
1987
Posi ~ 870421 0.68 0,04 028
Relvtive frequencies of males, Intersexua[s and females belore amgy’ 2fter water renewals
Clre84-1987.

THE DRAMATIC INCREASE OF FEMALES IN 84 CAM ONLY BE EX-
PLAINED BY SEX DIFFERENTIATED .IMMIGRATION, ¥ IS LIKELY
THAT SMALLER DIS- PROPORTIONATE FEMALE IMMIGRATIONS
ALSO TOOK PLACE IN 85, AND 86. _
YOUNGER YEAR CLASSES (MOSTLY MALES) DOMINATE THE PICTURE.

x
20

n
5,25

10,25

t4,311,03
Helll

ol

11.2,0,03
N+358%

840426

15,25 20,25 25,25 3025

155
#0,92
He 23

|'lll

© 5,25

n
5,25

15.20,79)19.88,0.9
Ned? pia 14

lall

840626

Ih.lﬂmmw

10,25 15,25 20,25 2525 30,25 -

1655
10,52
H=b2

840731

L

10,25 1525 20,25 25,25 30.25

IN 87 RECRUITMENT OF

840924

$
525

10,25 15,25 2025 25,25 3025

841024

|0.5‘|
K=

P

2068
£1,04
H-136

17,64
ab M.
H=07

.Il"l Il

841122

|lu;dlllll;n.....u

x
20
15
10

2

UIDUI

n
5,25

SIZE FREQUENCY DISTRIBUTIONS P. boreahs

LTV Y

—LAaTamLle TIALLLDVASLL

ATl oA

[ Y

g 10,25 15,25 20,25 25.25 30,25

841205

10,25 15,25 20,25 25,25 30.25




x
20
s 138 144
030 1093 -
codlll b 850424
10 '
S
11

825 1025 1525 2025 2525 30,25

%
20 :
15 Ry
W7 W17 850528
10
S
s 11““

5.25 1025 1525 2025 2525 30,25

‘2

20

15 e 850617
IO Ne2%

5

] X

5.25 10,25 15,25 20,25 25,25 30,25
%
20

159 Fil

'z sl | DA 850716
1

5

ol Ll

525 1025 15.25 20.25 25,25 30,25

SIZE FREQUENCY
DISTRIBUTIONS. P. borealis
GULLMARN,STAGNATION
POPULATION 1985

10

S

1
20 |
11,28 1,20
15 " 850815
10
5
IR I ...ll'l.
525 10,25 15,25 20,25 25,25 30,25
4
20 17,25
15 ot
10
X "
825 1025 1525 20,25 2525 30,25
2
20
.38 16,50
1ty ey 851023
101
5!!
" il all
© 825 1025 15,25 20,25 2525 30,25
2
20
[ L] 17.80 20,40
ST} Pl ey 851120

.n*
5,25 1025

z

15,25 20,25 25,25 30,25

207 [

[ K1) 4 21,54 R
ST oo | 851216
10 :

; Jut
R L L aall
525 10,25 15.25 20.25 25,25 30,25



k3
251
12,80 ;’-0
207 ,:D;; 0.7
g 9
151 - 860410
101 H
/
5 y
P N glh&lﬂﬂm»#»m"w
3,75 10,75 15,95 20,75 25,75 30,75
4
257
20¢ 035 o2
ish ;-n =32 860423
10
sk
[ haamas M‘MM‘IAW
5,25 10,25 15,25 20,25 25,25 30,25
%
25¢
1530 21,0
20t 11,05 0
=300 (IR 5605]0
15 :-n
10t
5 ] ha
0 bt J,LL—I-L»W
9,25 10,25 15,256 20,25 25,25 30,25
%
25r
15.20 70,70
204 11,05 10,72
e300 e 860710
15¢
o} I
st
-llll lll wdla Jaa Bl it didd

g Lassss
5,25

10,25 15,28 20,25 25,25 30.2%

z

25 )
20 :
15
10
5t

5,00
.l
K=l

0.4

(LA

860911

0 besstrsias
525 10,25

,l j.ll L

PRSIV | O

15,25 20,25 25,25 30,25

%
257
20 b 0
15 P nes 861022
10
5 ' .
[l TR TTTeTah -l’ '! | TP ORI
9,25 10,25 15,25 20,25 25,25 30,25
z
25t
16,21 D87
20 ib 58 ‘ 0,4
" A | L I PTRP
10r
O PR 111 (1 R LILILI'.NM

0 FITe [YNTTNE]
525 10,25

15,26 20,25 25,25 30,25

SIZE FREQUENCY, .
DISTRIBUTION P.borsalis,

GULLMARN, STAGNATION

POPULATION 1

986




4
20
.. "
« XL alD
15 w-se [lsh
10
5

870421

20,25 25,25 30,25

2
20
14.03 [TRY)
IS NEH o108
: H=lés L1
10
st
ol

870526

ol
525 10,25 16,25 20,25 25,25 30,25

%
207
1.9 7.5
047
s 103t "o
5
10 870701
-------- ] W

: 0
.t 525 10,25 15,25

20,25 25,25 30,25

SIZE FREQUENCY DISTRIBUTION.

P.borealis,

GULLMARN, STAGNATION
POPULATION, 1987

St

15,94
LA
LOL

0,28
2t

670819

15,25 20,25 25,25 30.2%

16,6
10,58
He57

il

20,28
1,00

H=jo -

§71002

15,25 20,25 25,25 30.26

z
201
10,16
21,07
15 Neld
10
ol ]

a7ine

l-ll M I|| .

|
5,25 10,25 15,25 20,25 25,25 3025



STADHATION 84
Y B E-B350, 1049
CIV L ALY T |
Y0 k0,44, Lma3S )
N 2 E32 et .
\ L3
T.CI4
— R R
L 2 I
o Age (yewr 1)
STAHATION §S
Th. =038, LemndS
G a0 I8t
PR 0 A4, LmeTss
22 aC2Taek /ll.l—l‘“ .
1
Tent
N N
] 2 3
Aot [ysar 1)

TABLE I v. Bertalanffy constants

10 -

SIAMATION B4
¥, 0039, Le=u)t q
o2 e S0
YIS0 A0 L2 08
WiF L 20 pek
) 1ies
)y-dll
reda
+ +
F 1
A, tysrs)

SIAoHAicH #7

RPN, Lewe 38,40

el «Cilned
TLH

n
AT

k030 348

L]
e
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: class.
83 0,44 35,00
1984-85
g2 0,358 34,90
84 0,44 35,0
1985-86
83 0,36 35,00
85 0,409 34,96
1986-87
84 0,36 34,30
86 0,39 35,40
1987-88
B85 0,36 34.80
Kgsq,=0,389620,032 Loogsq=34,9220,273 (mm)
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