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ABSTRACT

A shrimp survey using photographic sampling technique was carried
out in Juty-August 1983 in NAFO SAl in ardar to sanmple data for
shrinp stock assessment.

The material obtained by this survey is combined with sinilar data
from the yaars 1977-82 to produce biomass astimatas for the ares
hetween 66%00'N and 69%30'N.

The bionass estimates are obiazined by means pf 38 metheamsticasl
model introduced in an earlier document. Biomass astismates for
1981-B3 are compzred Lo eéstimates obtained by & new version of the
model including other input parameters.

INFTRODUCTION

In 1980 2 model was intreduced (Jorgensen & Kenneworff, 1980) to
describhe the possible relationship betwean shrimp biomass indices
chtained hy the photographic sampling amnd some physical paremeters.
This model has been used to assess the shrinp stock during the
years 1980 to 1983.

The present paper wses this model including the deta frow the 1983
survey. A change in the model is introduced and new hiomass
estinetes for 1981-83 zre presented together with estinates for
1978-83 obtsinad by the first model.

A preliminary biomass estimate for the arez 49%30°N to 71#¥00°N is
given oh basis of 2 low number of sampling stations accupied in
17981-83.

RATERIAL AND METHODS

Since 1977 bottom photogrsphs heve been used as a3 besis for
estimating the biomass of sahrinp (PANDALUIS BOREALIS) a2t Wast
Greenland (Kenneworff, 1979). Mout of the pholographic sempling
has been carried out in the ares from $6%00'N to &¥Y#30°N, baing
also the nein area for the commercial fishery. Depths bhetween 100
and 400 weters have been sampled throughout the years as shown on
Flg. 1. During the last three years somne sampling stations have
heen occupied in the area §9230°N to 71#00°N (Fig. 2), bhowaver data
from these sites have not yet been included in the regression
snalysis, but they are only uwsed to obtain & rough indication af a
bhipmass relative to that of the ares south of it.




Buring July and Auqust 33 stations have heen occupied in 1983 in
the area belween 66#% and 715N. On these stations & total of 5483
photographs have been taken. In all 17212 photographs have now
bean taken in the offshore ares during the period 1977-83. A list
of sampling stations with the number of counted shrinp in the
three size categories is shown in Tahle 1.

The sampling method, the treatwment of data during the reading of
of the photographs and the calculastion of hiomass indices (grams
per squaremeter) have followed the same lines as described earlier
(Kanneworff, 1983).,

The regression esnzlysis model used for estimating the totsl
biomass in the area 646*00'N - 49%30°N includes the sawne paramsters
as earlier, viz., yesr, depih, latitude, ltongitude and bottom lem-
persture a3t the sanmpling sites. This model handies dataz from 1977
to 19B3, however, due to scarcity of hydrographic observations,
the biomass estimates can oniy be calculated for 1978 to 1983. The
input values for temperature in these celculations are now based
on nedw information on the hydrography for 1978-83 (Erik Buch,
pers.com.} 8s shown in Fig. 4-8, '

A new version of the model is introduced in this paper. This model
is based on the forwer, in which the different parameters were used
in 8 squared aequation under the assumption that the material is
lognorazl distributed. New parameters are included:! botton
temperature at the sawmpling sites in July-August one to three
yeasrs earlier (Fig. 4~8), and mean July temperstures in the depths
0-50 meters west of the banks in the Davis Strait thres and four
years earlier (Erik Buch, pers.com., Fig., 7). The regression
analysis gives 3 relatively high correlation coeffictent for the
wodel, but mnzny of the paramszters, their squares or their combined
effacts a3re of very low significance and therefore of no value in
the esnalysis. After a filttering process the model now includes a
series of parameters which are shown in Table 4. The corralation
coefficient for the model remazins fairly high {(0.74) and the
paramaeters can all ba accepted on the 10 % probability level. This
model can only be used to handle the photographic data from 1981
to 1983, because reliable hydragraphy observations only exist fram
1979 and onwards.

H

RESULTS AND DISCUSSION
Size distribution.

The distribhution of chrimp in the three size categories is cal-
culated for all sawpling stations shown in Table 1. Fig. 10

shows the size composition observed in the area KRDD4 (see Fig. 1),
and Fig. 11 shows the composition as a2 mean for all the sampling
stations in the area 46%¥00°N - 49%30°'N, weighted hy the predicted
bhionass indices given in Teble 2. The distribution in the area KROD4,
situated inside the central arez of commercial fishing, shows an in-
cresse in the proportion of sasll shrimp in 1977-81, wheress this
size group has almost disappesred in the last two years. The mean
figures for the whole arez do not clearly show the seme trends,
however, the propartion of small shrinp is 2also in this material
lowest in 1982 and 19B3.

it has earlier bean proposed that an infresse In proportion of
amall shring could be taken 3s an Indication of a3 stronger
incomning yeasrclasse than normal. As the wesn size distribution
shows 3 lower abundance of small shrimp in 1983 3 recruitment
below the level of the last five yesrs might he expected for
1984 and 1985, ‘

As Blso ohserved in earlier years concentrations of snall shrinp
were found in 1983 on some of the sawpling sites in the northern
part of the ares (ares codes LEODS and LJO11). On none of these
stations, however, the snall shrinpg have dowinated (> 50 %Z). This
is in contrast to earlier observations in which 8 high density of
very small shrimp have been observed (e.g. KZ002 in 1980 and LEOOS
in 1981). .
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The size distribution of shrimp in the ares north of &7%30°N is
almost the same a3s in the other ares (Table 1, ares codes > LJ).
However, shrinp of the size group "large’ seem to be 8 little wore
abundant, while the overall indices for both density and biomass
are somewhet lower (Table 4).

Model.

The model underlying the regression asnalyses carried out since
1980 has been described in an earlier papar (Jergensaen §
Kenneworff, 1980). A squared equation with logarithnic values of
biomzss indices as depandent variable is still used as a8 basis,
while only the independent parsweters have been thanged in the
different versions of the model used in 1983 and in this paper.

& regression anadlysis including the seme paraseters as used by
Kannewoarff (1983) was made for the observation period 1977-83.
In this analysis the correlation coefficient dropped from D.65 to
0.93 by including the observations from 1983. Nndrlg all para-
waters were of lower sngnlftcance than in last yesr’s analysis.

In the earlier discussions zhout the model 2 fairly low correla-
tion coefficient has been asccepted, ever neting that the model is
enpirical, and that some combination of parawneters offering a
higher correlation coefficient must be supposed to describe the
biomass dependency of the parameters better. 0f this reason the
author felt that a2 revised version of this analgtlcal model was
strongly needed.

Having new information on temperaztiure observations 2t the bottom
for the years 1978-83 (Fig. 3-8) and in the water depths 0-50 o
west of the banks in the Davis Straeit for 1975-83 {(Fig. %), new
comnbinations of input parameters have been tried in the recent
regression anslysis. Bottom temperature one to three years earlier
at the sampling sites together with 0-50 m average temperatures in
the southern areas of shrimp distribution three and four yesrs
earlier have been tested for their possible effects on the shrinp
biomass 28 read frosw the photographs. Only the bottom temperastures
at the sampling sites two years before and the 0-30 n temperature
west of Fylls hank (GHB-section on Fig. %) four years before the
photographic sanpling were significant in the analysis. #Many of

the squared parameters or their combined effects were of low
significance, and by excluding those one by one frow the model, a
final series of parameters were obtained, all significant at the

10 ¥ level. The parameters in the final model are shown in Tahle 6.
This version of thae wnodel exhibits .a correlztion coefficient of
0.74 and may thus be taken 25 8 hetter one than the foruwerly used.

Biomass estimates.

By means of the parzmeter coefficients from the regression ans-
lysis (Tabla &) hiomass indicas (in grams per squaremeter) for all
strate is calculated by inserting local values for the different
parameters., Biowmass estimates are obtained by wultiplying the !
indices with the srea of the strata. Total hiowass estimates for
the area 46%00°N to &9%30'N in the years 1981-83 are given in

Table 7, and are shown in Fig. 12 together with total biomaes esti-
mates 1978-83 obtained by the model used by Kannaworff (1983). The
biomass figures ohtained by the new model follow the same trends,

but they are somewhat higher (roughlg 20 %) than thosa from the old
model.
4

A more deteiled analysis of the biowmass estimates in the different
stratas wmight reflect a possible stock displacenment between tha
years. In Table 7 and in Fig. 13 sums pf the stratum biomass
estimates for each 30 minute latitude strips are shouwn. A
significant increase in biowess is indicated in the sputhern part
(A-E) in 1981-82, uhile the area north of &8z30'N (F, G) showed a
decrease in blomass. Between 1982 and 1983 the developnent was



nearly cpposite to the year before. The areas to the sauth (A-C
and to & certain degree D) showed a3 decrease, while the aress E
and F had 3 similar increase. The northsrnmost area (G) showed
almost the ssme figures in the two years. L

1.
The saswnpling data north of &47%#30°N is still very sparse, and an
analysis like that for the other ares is still not possibhle. The
observed densities and biomass indices {(Tahle 4) appear to be
sonewhat lower than those from the asreass south of &69%£30'N. The
biomass in in this area is onty supposed to wake up for a low
proportion of the stock in .the Davis Strait, possibly heing within
the range 50,000 - 100,000 tons.

CONCLUSION

Datas from photographic sampling in the period 1977 to 1983 has
heen examined, and hiomass of shrinp in the area 66%00°'N-69%30'N
has bheen estimeted by mesns of a methemalical wodel. A total
hiomass of aroumd 230,000 tons for that ares is lndicated, which
is 3t the ssme level Bs the estimate for 1982. Frospects for good
recruitment to the following yesr seem to be poor, the smaller
shrimp being less abundsnt in the weterial from 1982 and 1983.
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List of stations 1977-83 in the offshore area with
hotographs and size distribution.

nunber of

Table 1.
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in this paper.
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List of stations 1981-83

Tahle 4,

with observed density snd hiomass

.UES OF SHRINF BIOGMASS

TH OF A+ 30N

IN NAFO KES.DOD B3/1/1

L
1)

va
NG
SE

OBSERVED

nODEL.

AS U

e me s mmm YEAKE 1981

AREACODE DEFTH 0.501 0_DENS O_EI0M
LE014

ORS

4.84

707

cd

D e

1982

mmmsmmemmm s ee-e————-- YEARS

AREACODE DEFTH o_san O.DENS G.BIOM

0BS

MmO L AR am
UMM otNG
Pt oa ey
B it L]
-

[Tl LY T T
Rrhal-bogeintolol
N
Gl“lUﬂQﬂ

PO N O~
D@D TN
R R b To Rt g St

Tl p=r it R Tl - <]
LM =l oimnn s
Civ=t M- T M0

CiR O AT D
coo—-O2-0
coQooooa
EE XU =i~
JESAS DU DI PSS SO i |

CNPISEIG N DD

21983 —----—mmmm—mmm—mmeeeoe oo

m—emm e me— oo —emae—-—- YEAR

AREACODE DEPTH 0..50n O_DENS 0.BION

OBS

NS00
Cd w0 e W S0
L R ]

.
Mmoo

L7100 — O~ 020 M)
VIOt

At e
oCooCoo9

MG OO TIO 0
NNmMMSN S
MmyTneT W

(=Y PRt T o - -
OO LT eem
Cdwm S POMIGTST

C4~Q~F wt~F (N0 @
SoO-~QOoO—~00
coosooog
EE U D0
O P DR S R

(=Tt r JTu B TN
s wL o vy



1807.4041

LNBIALL MEAN
1.107400%4

K-SRUARE
0.527510

> F
0.0001
STD DEV

PR
20.04097679

F VALUE
4.78

.boc B83/1/1

MEAN SRUARE
1921.75284088

GENERARL LINEAR MODELS PROCEDURE
401.64075078

SHRINF FH
MODEL AS

SUM OF SQUARES
40357 .01965845
36147.46757053
7450468722898

83/1/1.

70
111

DF

Output from the regression analysis 1977-83, using the

wodel from SCR Doc.

DEPENDENT VARIABLE
ERROR

Tahle S.
EORRECTED TOTAL

SOURCE
MODEL

[P o [ Yool o] w4 N N o B0 R Rt T TT T s o P SR X Y o]
D AT S = QNSO Do SN D
_T¢¢«c¢mgcqm&nmwﬂmuc¢u
OHHCOGQ#OmmMmeMﬂUQM
[

DOQGODDDDDGDODDODDDOO

PR

MMM S O e RSO LI O
‘ifiﬂ\l“fmﬁi\rl’\ﬂoa\?ﬁﬂNUNﬂNN
- e

DDNDDNDDNH@DQGHﬁGOWQQ

vE

w
N e 0O OO~ O {0 = MMCa M
W1 NONIOCI O NSNS 00 T MM -
P MM = MG IS Gt e D G 00 T
D> TN Q- =000 00T
— ERAMOCCOCMIIT DR SMNM Y
Lo E O EININMNTO MmO Qo
LI 0SSN CMMOMOoME@UIMomeey
A MORAMIeYIMOS = NCIDUTN M S
N T N
L b ) thalt it wl=TaToy BT o Rty T R p A
N NEN Y el RO N Q-
Ml O~ Lol B arb o It fat ]
2 ES SN Pl Ml
w OMCOTN D GOy w2 DA™ Q00
o DEWTMMNOIOR SN AU MO
L 7 vt Pt e o 9o ot gt e ed ot ot et $4 g vt o]yl v [FU R N Y = R p Tou E I o T R T T /B TR T BT
=1 &= I T @M T DM RO
Cd ORIV M A= Q0O
EE CMNOOIASMOMDM e IO CaliC 0 e
Xk NSO IO 0L O N RO O NN
m; mDothmDaﬁcuo:cooannmﬂ
ol nWﬁOmﬂﬂOOBGGDDDGDﬂDSGD
— s -y
2] ~
W Mol PED OIS DO N D
COTRNOM-e—MOMGCHMNAIrO0
A OO e D DO DO T = D
FROOCNOMROFMNOMAME~D 0N
G sarans TN
0. 000 CCOoOOCoQOOooDIaQ
- PP ot ) 00 1 08 P @ N vt et 1) WD 0 vt 0T i D
- GO (I D = SO N R @O OO0
W GMUIQEHEOONMD = A RO = N = M= QO VIOC g R EIMEON DT
D eNOEGROAONOMOO T SO0 N nwm—ncc&cﬂcummmnwmnmcm
ud . R ” P PF oy
€ OMNONONIOWOICTCCHNII~NTO & GOQDQFQDOQOD:DDHQQDODD
=4 —
a
('S
S NEONSQRN OO0 — T Qe O =0
el B e b - =TE LI o = fw R T Lo d Y Tl T T
1 OAOOLOMIC e Ot @ P PO IO T QX C R N
n SMO=OMERMOCNENIG YOO Thi OO0~ OMOMeA OO O OONND
O @ = QIO UG-8 N O o BT T LT = 0 0 4 by Ve
= ORIGINODA IS GO MNP S e L
MR CICH = QM O v P~ 0O G 1 FINE P CE
W G Q= O w8 O R MO O O LI O T
[ e IR IS ol e i B R Tpl ot IEa o ls rE T N g TRt o o Tot] x
> P ARMEE O =T OO =IO =T
- LR I T T T T T T R R R S R &
ORISR SO O M E@ N
FOm M0 IO MMMN - B O
L Lo L T I o B Y o B« gl X
M O 0N - i
- .
Wi QW e ) DU ) v O ) N A O i I g
b= L ON e N et PN T P s D P MU (3 PP
g OMOMocteD 1 N0 | MR PN =
B NG ot e AN B WY ot o8N
S NGROT DN DO DT o
b= OOCH OGN DD M 0 03 = Ol -
U I EMOIQeIMNMQCT =D 00D
L ot o ot et ot 7t e s ek g 3okt el e 7l 3t g Wt mmmqnc}DmN—OrDDDGD=¢WO
[=] P R T Y o] Ak o« b oo
nﬂmommaaocoﬁonoacgcoza
ISR S N N 1
; @ (I ' .
1 ~0 -
i |
T I
- = & [ad x Q.
€ ar @ = [ xn. [ & I3
<Ly 0 EqQiu w a T i rIold
= L ITol i~ Q.6 [T uln Wi € Sllb - mg
Ly =% ok s bk EE w oo =% L= L ey
5 I FTTOF o X s TITOLW £ & I *Idomt*nn::xowu
@ X e O b 0L L O O e b= e e e T W Co R 0 O O O b o b e e
e ET k4 EC T I g ¥ o4k X gl EIo ¢+ AL QT IF0s 0 s &
[=) Lyl S iy <€ Sl oo d F wwWarCouwlbhudCoblw Wl |yWwWado
[T e P P I P R Lot b e Yo P S | O =I=Qad=-rOda-»=rr-aa0ddd



1074.9111
FR

LNRIALL MEAN
1.32804824

F VALUE

K~SQUARE
0.739043

FR > F

0.0001

STD DEV

14.27531403
TYPE IV 5§

the

using
1963
F VALUE

OF

AKAMETERS YEAR DEFTH LO TEMP TE2 T_4

69 % 30N
FR

RIOMASS 19B1
SAUARE

On

NEAN
1731.3B444354
203.7B4464845

0710
bb¥
cCF

FH

REDUCED MODEL WITH RASI
F VALUE

GENERAL LINEAR MODELS PROCEDURE

SHRIMF

1

SUM OF SRUARES
27702.1510946468
9781.446312582
37483.8142225

TYFE I §S

in this paper.

OF
14
4B
&4
DF

Output from the regression anslysis 1981-83,

introduced

Tehle 6.
model
DEPENDENT VARIABLE
WEIGHT

SOURCE

MODEL

ERKOR

CORRECTED TOTAL

SOURCE

- 10 -

[=ltle b e EE TN L]y Ny Bl I el
O i D i O S S MG D O O vt
nNOSoUoVYoo0QiNNCrRO -
&cOOCDGQGGDQcha

DGDDCGODDDDDDOOD

CHOMWDICIN CF 00T o
S0 RO@M QM CIF o o
L I I R T R
Cn[‘lDMl“!‘{Eﬂ—tO«h‘!u'}GNMﬂ

ATy

PG E OO P TPt CN D M
QMM ATIOW A M N 00
DI P AT Cd el Pt LG O G
QIS et o S DT I -
WILTD IS C T GO PO
CIQT SO D — O 0PI —
TR MO 0 T O 00N
=AM OGO A M AT OO
TR
=T T R TV B ot ] TR
[ = ) N Tl L[y Y]
T REEMO O U
Cafd0d O LT e O O

Tt g 1t v ng gy e el e

Pt O S e LSO S TS
MO OSTOONOCIMH— -
CO0CODRDROOMAM =D~
CFMONRCNQCTaAnMmocc

T
jmRast e Jor [mndon Lo fov Jub] oo f o o o) s o]

MGV IR T N0

--(Ov--lQ:hGI"’J\.F)EF‘C—'l"wiaf\-CElC’~

" Ao P R

#ﬂQQmmDu.ﬂODD-“'OF“O
- e

TA @ TIPS IO DI R N O M
e L T eI R L T= R R L R TPy
BSOS e M
OO IO M M =M
SO OO S O W) SO O D Y
NI T MO R I D
—HOD QM MR DR~ 0
VT T OLNOT T NDIN@
AR
VoM O R0 SMS o= oiuI
MR OV MMM -~
N o0 N0 (S ke g

[x I e P A o | Lals Lol

Tt vttt e ol ey ot g g g i

x
-
Q. T
Li €O i
QL dd= @ |
E R L. 4 o
x TH*FITTXC ]
@k 0 Ll TR
Th ENFLITLLL $ENE
WWol Wb O Ll g
QA rOr QO

STD ERKOR OF
ESTIMATE

0

T FOR _HO
PARAMETER

ESTIRATE

FARAMETER

SO QL S 0N T L DD
RN OO T M0 O =M -0 M P
CUps o= O 4P s O P O e D
CIOTMP =S O D Ny
OIS OO MO S S E0e. [0
OB D O i T
R MNONOrSOoOROSN ML
mnD-N\rr‘w'lQl:‘—ch:Oﬁmer

[
-J:wO‘OC:ID-OI\--GODCOC:DQ:

[ e et bl

3]

MO DD ) O M = Q1D
Ll abad = Lalt i TRy B T ] =)
MSNOQOCUCYwDoENNDR O
hoOoOQOoDaDaDchc

GQDDDQODDGDDCDDDD

TS0 SO DG PN N Sy 0 S P
Mo NNOMNOM M =P Qg8
L N T DT DS T T R B )
COMMM MMM R O
[ [ 1 11t

Qo DI = O P T GOy
- DRETAMOS O QUG T O™
O A IO | SO 0
M 0O O WSO T A OO ) et
MO~ O T OVIm D
YD MY O M O O 4 €100 — LT
P O QRO = 7 0 wd (O a0 O oo
("J*JO-O\NI")M-I'\MDUOQHDA(\[
RN - TR
&h‘JHD\TOII'I(‘uIﬁDOcﬂDQD—l
(BN ]
| IL .

o~

1

x

-
= a0 N
a W TSt ~r
w DT Jk= O I
Q WK o
x ko T IXTqH
W L o -l ok Qe
- L, NG« e
T WLOWW WL WS Wl
HOr O OO OO0 -




- 11 -

Table 7. Calculated totz! biomwsss for a1l strate within 64%00°N
to 49%30°N in water depths 100-600 meters with sums for 30 winutes
latitude strips, lsbelled A to 6 (see Fig. 13).
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me) in July-August 1980.

other

{is

Bottom temperstures

g- 5.
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Fig. 7. Bottom temperatures (isotharms) in July-August 1982.
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TEMPERATURE IN 0-50 METERS DEPTH
——— GHB
- — — KT
————— HEG
x  MEAN
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YEAR
PKA
B835-42-16

Fig. 9. Temparatures in 0~-50 meters depth (average) in July
1975-83 west of the banks, observed on the hydrography sections
of f Godthak, Sukkertoppen and Holsteinsborg.




- 921 -

B4-01~-04

sIZE COMPOSITION OF SHRIMP, KR0O4
1000-{0 7 7 -
Z Y Y 2 P21 veorn
5 é é é é B s
60 < ;jj 555 ;jj ;jf
aiil
1M1
-\ VU 7
/ %

Fig. 10. Size composition of shriwp ss observed in the photogrephic
material 1977-83 frow the area KROO4.
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SIZE COMPOSITION OF SHRIMP
WEIGHTED AVERAGE
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Fig. 11. Size composition of shrimp 8s ohserved in the photographic

material 1978-83. Weighted average of 8ll sampling stations in the
area 66%00°N ~ 69x30'N.
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BIOMASS ESTIMATES
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Fig. 12,

for 1977-83 obtained by the two mo

Total biowass estimotes

in the ares 66%00'N to 49%30’'N
dels as explained in the text.



- 24 -

BIOMASS ESTIMATES
BLOCKSTRIPS
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Fig. 13. Totsl biomsss in 30 winutes latitude strips 88 given in
Table 7. The strips are labelled A to G froa socuth to north.
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