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ABSTRACT

Sixteen year summaries are presented For these six major

commercial species. Qualitative biomass estimates show long term

-trends and population composition by age provides an indication

of year to year variation. Maps are provided to show areas of

long term concentration.

Pour ces six especes cannerciales majeures on presente des resumes annuels pour
un intervalle de 16 ans. Des estimations qualitatives de la biccnasse revelent
les tendances a long terme et la composition des populations par groupes d'ages
fournit des indices quant aux variations dune annee a 1'autre. On presente des
cartes indiquant les zones de concentration a long terme.



INTRODUCTION

Ongoing annual research vessel surveys have been conducted in the

southern Gulf of St. Lawrence since 1970. This annual stratified

random survey was intended to give a qualitative estimate of

changes in stock abundance of the southern Gulf cod and plaice

stocks and provide basic biological data on all species in the

southern Gu1f. The general methodology for these surveys has been

outlined previously by Halliday and Koeller (1981). The survey

has followed a stratified random design based on 24 strata

covering the majority of the area of the southern Gulf (Fig. 1).

In addition to the stratified random survey stations (referred to

as "Experiment Type" 1>, a long term experiment using 13 fixed
stations (referred to as "Experiment Type" 2) was conducted to
test the hypothesis that a fixed station survey design would

provide a better index of abundance with less variance than the

stratified random design. Since 1977 when analytical assessments

were first routinely begun, the abundance indices of the

stratified random surveys have been important in calibrating

Virtual Population Analysis models. All of these survey data have

provided biomass estimates for assessment purposes and biological

data to aid in the understanding of the behaviour and inter'-

relationships of species.

This survey series using the RV E.E.Prince began in 1970 and

ended in 1985. The series ended with the comparative fishing

experiment with the RV Lady Hammond. This report is a summary of

the biomass and growth data of six important commercial fish

species (cod, white hake, haddock, plaice, herring, and redfish)

from these 16 years of surveys.

METHODS

The southern Gulf research surveys are conducted during the month

of September each year. Limitations of the RV E.E.Prince required

that fishing was carried out only during daylight hours. Between

50 and 70 sets were completed each year, the range was due mainly
to stormy weather and mechanical breakdowns. Approximately 2 to 3

stations were fished in each strata. The number of sets fished

was increased in 1984 and 1985, these additional sets were

distributed relatively evenly throughout the survey area.

Strata 21 in the Northumberland Strait (Figure 1) was often not

completed due to large amounts of lobster gear set at that time

of the year. Sets were sometimes missed in strata 15, 25, and 39

due to depths being beyond the capacity of the vessel. The

first year, 1970, was only a half survey (two week - 13 strata).

Abundance was calculated by both weight and numbers for the six

major commercial species. The weight and numbers offish in each

tow are standardized to the level that would have been caught if

the tow had covered 1.75 nautical miles. This value is then

averaged with the other sets within the strata and multiplied by

the number of 'trawlable units' within the strata. (A trawlable



unit is the area 	 'swept' 	 by the trawl 	 durinq a tow - distance
towed times width of trawl .> The values for 	 all 	 24 strata in the
Gulf are then summed to give the abundance index 	 as the minimum
trawlable biomass. 	 Population numbers at age are calculated io
similar manner using age by age numbers. 	 These calculations were
carried out with the computer software RVAN.

Notes on RVAN (Research Vessel ANalysis)

A suite of programs written in 1984 were tested in
1985 and were used for the 1986 analysis. These
programs are written in TURBO PASCAL and can be run on
eiU'er 8 or 16 bit microcomputers. The output from
these programs is similar in format to earlier analysis
proqrams (STRAT ) used with this data by the Martimes
reqion of the Department of Fisheries and Oceans for
earlier reports (Keel ler, MS1980; Foe ller and
LeGresley, 1981). Comparative runs with Lhe analysed
data for Atlantic cod show variations of less than one
percent for most years CO  data - this difference is
probably due to imperfect metric/imperial conversions
(Validation Report, Smith et al, unpublished). The entire
RVAN package uses metric units while parts of the STRAT
system used imperial units.

RESULTS

Atlantic cod

The original strata were selected and the survey designed
primarily to monitor the NAFO divisions 4T((pr-Dec} and Vn(Jan-
May' > cod stock. Assessment of this stock has utilized the Gulf
research survey data more than any other stock in the southern
Gulf of St. Lawrence. The stock biomass by weight (Table 1 and
Figure 2a) and numbers (Table 2 and Fiqure 2b) shows a stead,
increase between 1975 and 1981 with some variability since; this
is consistent with trends in the fishery. The 16 year mean
biomass by strata (Tables lend 2) show 8 strata make up over 3/4
of the total biomass and 4 strata over 50% (Figure 3). This stock
biomass is estimated from data taken from both fixed and
stratified random stations (Experiment Types 1 and 2).

The catch per unit effort (CPUE) for cod bv weight (Table 3 and
Figure 4a) and numbers (Table 3 and Fiqure 4b) shows the same
trend as the population biomass. This I. 	 is estimated from data

* STRAT was a suite of analysis programs written in FORTRAN IV
U^at ran on 1:1e HP3000 computer at the St. Andrews Bioloqical
Station until 1985. These have subsequently been replaced
bv a new series of programs referred to as STRAP (Smith and
Sommerton, 1981) which carry out the same ca).culatioos



derived from random stations only (Experiment Type 1). The
historical weight at aqe shows considerable annual variability
over age 10 (Table 4>, however the 16 year mean shows a smooth
curve up to age 15 (Fiqure 5).

Cod population numbers at age (Table 5a) and the percent
composiion (Table 5b) indicate that over the period 1970 Lo 1985
the 3 and 4 /ear olds comprised nearly 50% of the populaLion. The
percent composition of the last three years (Figure 6) shows the
proqression of Lhe 1980 year class through the population 	 this
yea/ class is the dominant contributor to the fishery at this
Lime.

It should be noted that the population numbers at age (Tab1e 5a)
do not add up to the biomass estimates in numbers (Table 2). [his
is due to several reasons. The first is that the data comes from
different sources (Experiment Types) and the second is that the
biomass estimates are corrected for missing data (strata). Using
past convention the ape length keys (otolith collections> are
taken from "Experiment Types 1 and 2 " (both random and fixed
stations) and the length frequencies (from which the actual
numbers are calculated are taken only from "Experiment Type 1"
(random stations). The biomass estimates are taken from
"Experiment Types 1 and 2 " with the missing strata replsced by
interpolated values - see Footnote on Table 10 (this is true for
all species).

White Hake

White hake is an important inshore stock which was not assessed
ana1 'ti callv until 1985. A major reason for this lack of analysis
was the low level of commercial sampling and concern that the
research vessel surveys did not adequately cover the area of
distribution. The stock biomass by weight (Table 6 and Figure 7a)
and numbers (Table 7 and Figure 7b) show one stratum makes up
over 30% of the biomass with, 3 strata contribu^ing 50% and 6
strata over 75% (Figure 8). These two estimates of stock size
agree reasonably well with the landings of the past 15 /ears.

The CPUE for white hake by weiqht (Table 3 and Fiqure 9a) and
numbers (Table 3 and Fiqure 9b> show the same trend over time as
the biomass estimates. The historical weight at age (Table 82 is
hiqhly variable by year above age 7. This is probably due to the
differential growLh of males and females and the small sample
size of fish over this age. The 16 year aver ape:: (Fiqure 10) shows
a smooth weight-at-age curve up to age 13.

The research vessel population numbers at age (Table 9) and the
percent composition (Table 10) indicate that over the 16 years
I:. he 3, 4, and 5 year olds have comprised over 60% of the total
population. Closer study of the percent composition by year shows
a shift in population from 2 year olds (not recruited to the
commercial fishery) in 1974 and 1975 (Fipuss' 11a) to 3, 4, and 5
year olds in 1977 to 1979 (Figure 11b). The record high landings
of 1980 to 1982 are coincident with over 30% of the population



being comprised of 5 year olds (Figure 12a). The subsequent drop
in landings over the last three years coincides with the decline
in modal age of the population, dropping steadily until 1985 by
which time nearly 40% of the population was composed of 3 year
olds (Figure 12b).

American p1aice

The research surveys have been one of the major tools in the
annual appraisal of this stock - due to severe discard problems
analytical techniques have not given acceptable results in the
past. The stock biomass shows a steady decline in weight (Table
11 and Figure 13a) and numbers (Table 12 and Figure 13b} since
1980, this follows a relatively stable period from 1977 to 1980.
The mean biomass of the past 16 years indicates one stratum has
contributed over 30% to the biomass with 3 strata making up over
50% and 6 strata comprising over 75% of the biomass (Figure 14).

The CPUE for American plaice by weight (Table 3 and Figure 15a)
and numbers (Table 3 and Figure 15b) show a steadily declining
stock abundance since 1977 or 1979. As landings from this stock
are affected by discard rates and the economics of the cod
fishery it is difficult to relate commercial landings to these
data series. The historical weight at age (Table 13) up to the
age of 15 to 20 is quite stable despite the differential growth
of males and females. The 16 year average is smooth to the age of
22 years (Figure 16). [Table 13 shows an apparent anomaly in the
weights at age in 1985 - the weights are considerably heavier
than those for the previous two years. This may indicate a
problem with the ageing and requires further investigation.]

The population at age of American plaice (Table 14a) and the
percent composition (Table 14b) show 5 age classes (4 to 8)
contributing significantly to the population. The percent
composition indicates that 1973 to 1977 may have been a series of
years with poor recruitment - having the greatest effect on the
fishery between 1981 and 1983. The percent composition in the
last three years (Figure 17) indicates the 5 to 10 year olds are
all large contributors to the population - with decreasing
numbers of older fish in 1985.

Haddock

After World War II, haddock was an important stock in the
southern Gulf, even up until 1960 over 2 ~ 000 tonnes per annum
were being landed. This stock had all but disappeared over the
past two decades. However during the past 2 or 3 years there has
been considerable anecdotal information to indicate an increase
in abundance. The landings have also shown a substantial rise
from 100 to 200 tonnes per annum to 500+ tonnes in 1985. The
population biomass by weight (Table 15 and Figure 18a) and
numbers (Table 16 and Figure 18b) agree with these trends^
removing the 1985 point to improve the pre 1985 scale indicates a
substantial increase in abundance since 1980 (Figure 19a and
19b).



The distribution of biomass (Table 15) indicates over 2/3 of the

total biomass is from one strata and 2 strata comprise over 75%

(Figure 20). This population is considered by many to be a part

of the Scotian Shelf (NAFO Division 4V) haddock stock complex.

Atlantic herring

The southern Gulf herring has been a controversial stock for many

years. This was in part due to the difficulty in assessing this

stock complex without fishery independent estimates of abundance.

Groundfish trawl surveys have not been considered suitable to

monitor pelagic stocks, however, herring are caught in

substantial numbers (at least 1000 to 3000 fish per cruise) in

this survey and the biomass by weight (Table 17 and Figure 21a)

and numbers (Table 18 and Figure 21b) shows a similar trend to

the September to December seiner CPUE. The correlation

coefficient between "Experiment Types 1 and 2 " RV CPUE and the

seiner CPUE is 0.64.

It was noted that there appeared to be a large discrepancy

between the 1985 herring biomass estimate from "Experiment Type

1" and the "Experiment Types 1 and 2 " combined. A comparison was

made between the biomass estimated from "Experiment Type" 1 sets

and that estimated from both "Experiment Types 1 and 2 " sets. The

biomass by weight and numbers had correlation coefficients of

0.91 and 0.90 respectively, leaving out the suspect 1985 point

the values rose to 0.96 and 0.95 respectively. The variation in

the 1985 data was caused by one large catch at a fixed station in

that year.

The RV stock biomass (Table 17) indicates two strata make up over

20% each of this stock with 3 strata contributing over 5O% and 5

strata making up over 75% of the biomass (Figure 22).

Atlantic redfi5h

Redfish in the southern Gulf are assessed as a part of the 4RST

stock complex and as such this survey covers only the southern

fringe of the population along the Laurentian Channel. Redfish

are often considered to be poorly sampled by stratified random

survey design. This is due to the limited number of sets normally
carried out and the contagious (patchy) nature of redfish

distribution. The biomass estimates by weight (Table 19 and

Figure 23a) and numbers (Table 20 and Figure 23b) from this

survey are highly variable from year to year but appear to be

relatively stable over the 16 year period with a slight overall

downward trend.

Redfish are generally a deep water species and thus would only be

expected on the slopes in the northern portion of the survey

area, one stratum makes up over 50% and two strata make up over

75% of the biomass (Figure 24).



DISCLAIMER

All 	 data used in this report should be considered as provisional.
Editing of current data is in progress and of historic data 	 is
proposed. Few significant errors are expected to be be found in
the proposed editing as every effort has been made in the past to
mainLain a high standard of recording, coding and data entry.
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8epteaher surveys ort ttte 8V E,E.Prince.

PECIES: ;tIar,ticcad.	 TALE: Biomass ., kq 	 Ex.E .T1i'E. 1& 2

( Es RS
	Str atusR	 1970 	 1971

	
1172 	 1973 	 (974	 1 975 	 1976 	 1977 	 198 	 1979

	^c	 2733 6 29 	 ;^ 	 195 	 22129 4 	 22 s 	'S	 e r 	 2.-,.	t5  	 13c; 76: , , _8766  	 122,01041 	 is 	 0 14457:8 	 1 =941
	416 11 1857641 11250993 8398049 12319534 14 21473 2856305 1924221 7350391 	 9488327 20801475
	417 17612945 5751243	 890508 3243501 2901120 2875237 4461714 5283023 	 9039601 	 706734
	418	 2362941 4401004 2768781 4358220 1502616 2412494 1989316 5242174 	 491100+6 	 5291690

	

419 	 4022695 5249276 2853136 2443786 9963710 	 512147 531E+003 4091005 10855503 11023890
	421	 8698729 2261397 10339765 11/33060 6585974 1259314 9280845 3246959 167/7/55 12993674
	421	 4832626 1707842 4496353 	 686127 	 457848 1332547 	 33634 1648899 	 4213416 	 5740853

422 28905608 11886837 27599777 15740974 6629422 16980012 21017782 17793630 38805946 40079636
423 /5625196 14485723 686092 19562400 C377904 1340055 9998265 7070557 48776726 37572140

	

424 	 7642228 1642324 4077092 1054332 2570323 3494656 1743944 3608114 28401783 20081302
	425	 187026 	 711674 	 391(1.3 	 0 	 325958 1277363 	 78206 	 193215 y 	0	 0

	426	 1531518 	 655578 2484365 	 796910 2037335 	 130647 	 355885 	 474881 	 1579998 	 5344390
	427	 291662 5939577 1409700 	 3005+00 2553895 	 tl 	 127135 2737370 	 2733122 	 4301746
	428	 1015560 	 17553 1121434 	 305064 	 142617 	 673696 1214075 	 268456 	 2418222 	 7039631

	

429 	 90300350. 2483958 3424667 10732347 9599823 8678733 2325246 9445467 	 4777200 15341092

	

431 	 6171457 4681011 	 685026 1891 502 5299993 381 50182 3185371 7631995 	 6610903 13499163

	

432 	 315323 	 326395 5389417 	 105501 	 0 	 191807 	 0 	 0 	 98083 	 52311

	

433 	 2611498 	 221211 	 613993 	 72443 2683949 3410698 	 871333 18442761 	 1946111 	 6159442

	

434 	 3472857 	 206703 5323421 	 118517 	 222497 	 481446 	 394098 	 453935 	 829272 	 5284705
	435	 24 3 7292 	 620 814 	 515079 	 174.4 	 490481 2452407  438218 	 931616 	 370885 	 9755.65

	

436 	 3532296 142.3137 	 519922 	 280955 	 676.377, 	 104057 	 496211 	 195873 	 544300	 7341290

	

47 	 1.Q491 	 3.844 	 5291 7 a 	 .':r101 	 19117 1649530 1184099 	 94i7 	 7 B271 	 21:!>520
	z 	 62,17 	 2 t- 9{ 	 r 51; 	 723 c 	 5^ 	 pz 7c

	

459 	 Oi^.:i 	 7?}9 lc, 	 i;_^f^'^^9 	 1?^9J . 	 :i..^^!?J 	 0 	 4951 ^i 	 :i^,`^a^cj 11 	 q; 4415 	 2299369
	439	 672790 	 0 	 672424 	 378915 	 741291 	 116854 	 0 	 854493 	 4217689 	 747681

	Strata	 13 	 24 	 24 	 24 	 24 	 24 	 24 	 24 	 22 	 24

Biomass 138420290 77997169 74261255 79869927 76946025 56045087 70964722 94611813 199492907 227181554

NOTE: 	 1: 1970 strata 425, 429 to 439 ®iss nc;
2: 1978 Strata 424 and 428 Siriq

3: 1983 strata 421 aissinq

Missing stratum values have been interpolated by tak;nq the •eon of that Stratum in the
remainlnq years for which data are available multiplied by the percentage of the total
of that years sa*pled strata over the 16 year total of the means of the same strata.



TABLE 1. continued

CU t:i 	 i nt•c i rid
	

TABLE: Biomass - kq 	 ECP.TYPE: 1&2

HEAP=
	

8c. 	 bean

etratua 	 1980 	 1981
	

1982 	 1983 	 1984 	 1985 '';eare 	 BiomaEs 	 8tratuif

415 368923 848249 138309 1126370 298747 6133000 16 776498 415
416 25028572 19767399 /6925538 30661793 19990441 33? 0266 16 15387398 416
41" 19545452 49207130 5147619 14097512 2.5734197 15922521 16 11798792 417
418 3011938 7646177 6107635 7886719 3586714 7162559 16 4415062 418
419 66859200 673o571 3141217 15823866 2112500 2733123 16 585114 419
420 2723470 4877156 1328770 15075914 4461179 4540148 ib 7221213 420
421 570184 8222589 1537806 3373871 1312166 1085886 15 254903 421
422 26799677 44563492 10655721 13349039 14118604 25562943 16 22530581 422
423 55936337 88428157 34106179 32998498 17079489 284757^7 16 25043359 423
424 16688504 42185195 106/84560 8224547 10438695 1511972189 15 25563112 424
425 1094883 102645 0 1) 0 0 15 250623 425
426 41 39507 14680265 8065483 11248093 6666560 9996629 16 4449253 426
427 5348489 4050713 38971659 10840108 976626 7809252 16 5524472 427
428 1084149 7156790 3440236 3927059 5297780 4623653 15 2484173 428
429 1400835/ 29946511 19216507 1502154 1 15689091 9645817 15 112004107 429
431 17093412 13139773 16401939 16692120 10393356 5126878 15 8269936 431
432 72654 317601 13078 0 149599 14743 15 422542 43
433 227865 10284948 1548477 753411 3920225 2224400 15 3499485 433

74:4 b1^a364 5322^01^82 53 14 25 1 1908 5474 fOR59,^^^ 363 7 5C 2a1^8•,^4is i^1 5 M1492173 8
T4 34

435 9054059 2335023 293962 4991189 1110/455 10087261 15 3266044 435
436 4407406 6871435 6 7.78223 2830359 1430700?7 30425210 15 4733383 43336
437 33978183 3200050 9738029 3357475 416373; 2794310 15 2269318 437
438 3198550 2960666 13052272 2934000 1540904 824812 15 1290365 438
439 0 3736025 258308 866092 242154 920223 15 901559 439

1 Strata 24 24 24 Z,: L4 24 W Strata
8iornass 727168753 378411006 296618 7. 78 235170900 1845208862 1367767081 175653014 Biomass

NOTE: 	 1: 1970 strata 42:5, 429 to 439 miasin4

2: 1975 strata 424 and 428 mi ssinq_ 	 ..
3s 1983 strata 421 aissirq

Missing stratum values have been interpolated by taking the mean of that etratn8 in the

reaa'nninq years for which data are available multiplied by the percentage of the total

of that tears saapled strata over the 16 year total of the eans of the same strata,



TABLE 2, Biomass est1^sates in numbers of southern Gulf cod 1NAFB division 4T) as derived froli
Septegber surveys on the RV E,E.Prince.

EiP, TYPI

197i'

0
1252 1 X00
5830342
3433378
9111669

9801495
302703

•48392964
6355486
1728254
39103
170450
254270
1945445
4590449
4a156ti'

1887553
^e 5 38 ,̂ .;6J:^

13549855
17954 5J.J

148.6382
195073

SPECIES: Atlantic cod 	 TABLE: Number:

lEAPS
Stratum 	 1970 	 1971 	 1972 	 1973 	 1974 	 1975

415 	 1433970 	 519678 1913712 	 77765 	 391242
416 	 798288! 4209900 8157916 7105904 9690758 1334431
417 13814995 4058743 	 521086 1728198 2079210 1838508
418 	 2219387 3392034 3942082 7258205 2381361 2978903
419 	 3551702 2749308 2513477 18215E03 /1946186 	 208373
420 	 8118751 1727108 4230241 8750784 4773313 1261446
421 	 3379298 1461196 2769919 1741788 	 815817 1878907
422 25044461 1313163; 26 674939 14059287 10280037 20588119
423 18973452 9160929 6700941 8047063 217`1486 1340055
424 	 4152689 1505464 1920647 	 648820 1197821 1251781
425 	 57739 	 46C325 	 39103 	 0 	 57351 	 656930
426 	 130B218 	 599?86 2193487 	 338857 	 864499 	 43549
427 	 194441 3718692 	 923597 	 338063 	 798830 	 0
428 	 885623 	 61435 1560256 1266248 	 241352 	 696264
429 	 8461793 1973170 3751017 11544353 8964436 8242067
431 	 5689141 4760930 	 730694 2402988 5511824 3262848
432 	 256740 	 425302 3878973 	 278406 	 0 1360088
433 	 1595079 	 663633 	 618491 	 72443 3065230 2999476
434 	 3326298 	 422801 4580618 	 417704 	 356958 	 841385
435 	 2837940 	 628526 1053902 	 909866 1603319 6346954
436 	 2597932 1784277 	 397243 	 312172 	 572315 	 312172
437 	 819998 	 35844 	 3422.17 	 178425 	 19117 	 864529
438 	 464401 	 519101 	 935343 	 5352 8 	 531800 	 0
439 	 237865 	 9 	 656469 	 72174 	 715729	 38951

1&2

	1 977 	1978	 170

	0 	 J65
	` 7 3f!54 0 	6284981	 1919 324?

6591939 13609472 10935?32
7319369 T 752884 9061944
5302455 1835 345 31121046
6405265 23614052 203312/8

	

1 9 5211 1 	 LT 	 53 X252	.^ILill 	 45L3 	 J_59i Gtid.
45579141 56675478 63032786
12780560 39514257 46657971
3348704 3048003 98 20731811

	64405	 0 	 9

	

215955 	 743062 	 3192264

	

2434858 	 2017645 	 3929877

	

474960 	 3399520 	 9672563
	16979879	 3643349 	 19326958
	13893938	 9351007 	 15720308

	

0 	 147125 	 383615

	

5349866 	 2095224 	 5066186
	1238045	 1372215 	 63234.40
	1039320	 5669522 	 724925

	

391745 	 392944 	 1873032
	15 0924 	 1- 750 	 1 155773

	

218699 	 480413 	 2205797
	219101	 2085413 	 134199•

# Strata 	 13 	 24	 24 	 24 	 24 	 24 	 24 	 24 	 22 	 24
Numbers 	 117447849 59964432 78326C79 69420544 68939991 58845786 118023466 141528510 232318355 29i147904

NOTE: 	 1: 1970 strata 425, 429 to 439 missing
2:1978 strata 424 and 428 a:ssinp
3: 1983 strata 421 aissinq

NisEinq stratwa i3lues ha a been interpolated by taking the T;eari of that stratua in the
regiainina ;ears for which data are available multiplied by the percentage of the total
of that pears sampled strata over the 16 year total of the means of the same strata.



TABLE 2, cor,tir^'dEd

SPECIES: 	 Atlantic cod TABLE: Numbers EF`.TYPE, 	 i&2

r'E ;RS Plc. IIeari
1980 19818tfat_.a^ 1.982 1983 1984 1985 Years Plumbers Stratuafl

415 122941 469721 55323 758365 132776 182304 16 377139 415
416 22567016 183319310 28646503 39104676 23076938 39565786 16 15170190 416
417 20295957 50129417 5706988 26625901 42135260 22669226 16 14235706 417
418 3385641 7943265 7199745 11615007 6259073 10570474 16 6050797 418
419 9096904 7084857 5067210 12745706 2712126 4256413 16 7977584 419
420 2870118 5510810 1229259 16813172 4228019 3998073 16 8041445 420
421 1407195 9682289 3918321 5463799 1916496 10534222 15 3573830 421
422 31867732 688571 31 14536227 27911883 21 309580 59132334 16 34192108 422
423 74345015 88786621 52344039 45296002 29677722 42083448 16 34264428 423
424 17283306 5488726B 94119380 16748692 14842313 183350397 15 28012366 424
425 273721 68430 ,, 0 0 0 15 107635 425
426 2940735 10016296 6690642 12381553 6212204 6666292 16 3411091 426
427 5940725 3133342 35580074 16333077 676126 9636461 16 5369380 42
428 1621041 6757861 7315423 6954932 5090337 8295828 15 3514944 428
429 20438546 33686681 20112314 33716550 21054934 14966081 15 14466098 429
431 20245539 17118135 22169052 24364236 12966474 70,79101 .5 10596305 431
432 53123 31760 52311 0 744821 33793 15 478191 432

T43^ 114939 5207111 :.c^ 74x83{174 162997, 440067 6 7 3081239 15
2 970 9 1 3 T 4.:;0

434 6985295 11244885 7684801 17222711 17247325 19021194 15 6195393 434
435 13550951 2390549 261300 8038961 18343839 12734671 15 5285802 435
436 7330260 5486438 4914856 22289241 14617333 33603250 15 4838776 436
437 2854408 1629042 63033437 2831137 1955369 141763B 15 1514249 437
438 2347953 1792150 644049 221147k 464997
439

554741 15 864969 438
0 1713119 161443 368872 48413 444774 15 443035 439

4 Strata 24 24 24 2' 24 24 # Strata
Numbers 267943182 413850921 329495771 331437945 250313175 493936740 208002571 Numbers

NOTE: 	 1: 1970 strata 425, 	 429 to 439 issirq_
2: 1978 strata 424 and 428 missing

3:1983 strata 421 missing

Hissing stratus v;Iues have been interpolated by taking the mean of that stratus it the

remaining pears for which data are available multiplied b'- the percentage of the total

of that vear=_ sampled strata over the 16 year total of the eseana of the seae atrata.



^

TABLE 3. Catch per unit of effort in numbo s of fish and kUograms per tow calculated from the
September survey of the RI E.E.Prince.

Research Vesse} CATCH PER UNIT EFFORT

NUN0ERS / TOW 	 NE]GHT ky / TOW

SPEClB
YEARS Atlantic 	 cod White hake American plaice Atlantic 	 cud White hake .Aericao plaice YEARS

1970 73.20 .60 193.00 99.0 1.70 14.40 1970
1971 32.10 2.70 151.50 39.40 2.20 29.10 1971
1972 34.10 1,50 128.00 38.20 3.00 30.50 1972
1973 0.40 5.70 132.40 39.50 7.30 37.0 1973
1974 30.10 10.40 313.30 35.70 13.00 57.70 1974

1975 26.40 8.40 295.00 27.10 5.30 59.50 1975
1976 59.50 7.10 523.40 34.80 4,20 95.00 1976
1977 50.00 3.50 601.90 43.70 3.20 85.50 1977
1978 77.30 10,O0 321.00 77.00 11.00 62.40 1978
1979 136.20 7.50 492.10 107.40 9.60 92.70 1979

1980 133.80 6.80 04.10 113.80 9.70 55.70 1980
1981 28.39 12.30 352.20 202.70 19.50 57.10 1931
1982 159.80 3.70 164.0 146.20 5.20 35.10 1982
1983 166.10 3,30 210.70 117, 40 4.00 39.20 1933
1984 121.90 5.60 111.50 90.50 6,80 23.00 1984

1985 232.60 8.30 131.20 173.80 6.50 27.60 1985
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TABLE 4. Wei .ht at 	 e of southern Gulf cod (NAFO di vision 4T1 as calculated from September surveys
on the RV E.E. Prince.

SPECIES: 	 Atlntic cod TA8iE, I4eiqht-at-Age [XP.TYME; 1&2

YEAR9
A4e 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

1 47 42 45 63 50 211 56 50
2 DV 132 128 144 189 104 138 132 149 110
3 433 404 403 360 456 313 290 360 341 270
4 791 757 773 739 774 777 744 733 807 618
5 1210 1164 1264 1223 1210 120 1344 1401 130 1145
6 1834 1451 1577 1645 1754 1796 1960 1939 2050 1668
7 2755 2032 048 2069 2251 2393 2563 2670 2600 2329
8 3913 2992 2794 2544 2458 2778 3169 4230 3383 2847
9 4475 4458 3898 2992 2611 3252 3546 3986 5029 3597

10 5122 6078 4317 5404 3552 4230 4053 5984 6825 6273
11 4004 5969 5906 5200 5200 4693 5964 5328 6375 6927
12 4977 4780 8662 8656 6298 5425 4900 6269 9333 5911
13 5417 8800 5767 050 9520 10633 6050 8171 10067
14 10257 4600 10950 3242 9700 4300 7500 6667
15 7150 7383 6050 4600 4200 9900 15333 10300 14100
16 25000 15900 28000 5600 17250 19000
17 18876 4600 9200 17500
iO 17333 21500 12790
19 18000
20 24000
2^ i95OV
22
2J
21
25 36365

16 18 17 19 16 15 15 17 14 17



Age

0

L

5
6
7

4

a

1<,
11

13
14
15
16
17
18
1+
Lt

21
22
23

24
r2:;

RR

TABLE 4. cart nuet

SPEiIEB: Atlantic god
	

TABLE. Weight-at-Aqe 	 EXP.7YF'E: 1&2

No Mean
190 1981 1982 1983 1,984 1985 Years Weiqht 	 4

!! f! 0 50 [} 10 9 7

58 57 56 89 54 16 59
116 111 189 118 115 144 16 137

r31, i..2 79 ,^^.ii50 1 335
•.J 	 ^

277
1/_'

np
?LO

e
1 6 35.J.:S

589 589 893 697 564 621 16 717
4885 882 1110 1156 944 11115 16 1164

1486 1335 1469 1380 1396 1450 16 163;
2009 1804 1781 1747 1657 2041 16 1172
3352 2388 2044 2036 1759 2154 16 28f.9
3925 3529 3817 2870 2273 2610 16 3548
4785 4360 526E 6539 2856 2484 16 4883
5929 6317 6706 7331 4125 34880 16 5591
6650 8867 10800 8000 5858 3300 15 6793
8600 12800 9800 0 9000 11500 15 7765
9627 10325 17750 11 8629
7200 13500 9000 21250 13 9997
5000 12900 19500 9667 14250 11 15642

14930 12200 21000 7 14051
3 17178

25000 3 14333
21000 14000

# Age=_ 	 17 	 19 	 16 	 14 	 18 	 16 	 # ;^^^

Age

0

L

3
4
5
6

O

9
10
11
12
13
14
15
16
17
18
19
20

22

.77

24
2`
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TABLE 5a. Population numbera at ace {000`=_.` of southern Gulf cod 1 AF0 division 4T; derived frog!
September surveys on the R°Y E.E. Prince.

SPECIES: Atlantic cod 	 TABLE: Pop numbers {00t 	 E:XFTYPE: 112; 1

'11"E R S
I;6E 19?r 1971 1?72 1973 1974 1975 1°76 1977 1978 1979

43 i1 178
1 42 119 1479 146 163 606 6050 1105 2366 337

5945 1149 4135 9499 4673 10987 14850 20639 9711 43894
3 15093 12514 9200 18830 20452 8267 64271 3062.9 43942 44550
4 14775 15144 24563 8731 14345 12511 16153 25823 47345 94472
5 18085 14387 10177 13941 C555 10489 10815 10107 26758 57544
6 15983 11178 8459 6551 6744 3693 4559 5360 8143 23502

4766 7066 5767 4641 2902 2639 1206 3059 4594 b137
8 2036 1718 3345 3494 2044 1768 895 l317 1569 2518
9 1756 32B 622 2211 2055 820 503 970 62 1258

10 362 387 471 620 882 598 475 52 785 336
11 589 216 4j7 146 356 712 417 504 910 370
12 472 174 128 424 175 168 124 405 110 311'
13 495 9 66 60 377 991 125 492 73
14 387 164 33 998 0 35 242 89

15+ 334 144 132 27 296 0 39 226 58 124

0+ 82120 54697 69043 69422 60976 53549 120517 10127? 147160 275912

SPECIES: Atlantic cod
	

TABLE: Pop numbers NOW EXP.Ty'PE: 112; 1

AGE 1980 1981 1982 1983 1984 1985 AGE

it 486 386 431 232 527 255 0
1 1977 9555 5339 9613 646 8462 1
2 9331 41526 68487 37249 14767 27620 2
3 64799 38540 51257 137358 38124 65385 3

4 48661 114948 37710 53349 92968 62849 4
5 84714 95243 77032 19333 44997 104828 5
6 41587 92946 37802 33736 14330 32956 6
7 15001 39109 28748 19280 18601 7839 7
B 2495 21071 13644 15351 7.655 9127 8
9 1211 2786 1969 3870 8915 3222 9

10 506 1163 675 1129 2780 2972 10
11 121 514 249 477 654 550 11
12 24 249 88 129 81 64 12
13 15 125 73 74 109 33 13
14 94 99 59 14

15+ 45 278 137 Q 121 32 15

0+ 271067 458499 323641 331180 245334 326194 0+
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TABLE 5b. Population composition of the population numbers at age sTable 5a) for southern Gulf
cod a. derived from September surveys on the RV E.E. Prince.

SPECIES: Atlantic cod 	 TABLE: Pop. 	 composition EXP,TYPE : 1x:2

YEARS
AGE 1970 1971 1972 1973 1974 1975 1976.. 1977 1978 1979

Z .00 .00 .00 .06 .00 ,00 .00 .02 .00 .10
1 .05 .18 2.14 .21 .26 1.51 5.02 1.09 1.61 .12
L 8.46 1.78 6.08 13.68 7.66 20.52 12.32 20.318 6.60 15.91
3 18.38 14.34 13.33 27.12 33.54 15.44 53.33 30.24 29.86 16.15
4 17.99 23.41 35 . 58 e 12. 58 23 . 53 23.36 13.40 2 5 . 50 32 .17 34.24
5 22.72 22.24 14.74 20,42 9.11 19.59 8.47 9.98 18.18 20.89
6 19.46 17.28 12.25 9.44 10.99 6.901 3.78 5.29 5,53 8.5,E
7 5.80 10.92 8.35 6.69 4.76 4.93 1.00E 3.02 3.12 2.22
9 2.48 2.66 4.84 5.03 3.35 3.30 .74 1.30 1.07 .91
9 2.14 .51 Q1,{.^. 3.18 1.37 1 	 53

..1,S
'2

.`!t
.9 .43 .46

10 .44 .60 .68 .877 1.45 1.12 .39 .61 .53 .12
11 .7" .33 .59 .21 .58 1.33 35 .5' 62 .1 3
12 57 .2 .19 .61 .29 .31 .10 .40 .07 .1,F
13 .60 .01 .10 .09 .62 .17 .10 .49 .00 .43
14 47 .25 f!` .14 .=}C! t{. .03 .{!'! .16 .173

15+ .41 .22 .19 .04 .4; . 	 0 .03 .22 .04 .04

SPECIES: Atlantic cod
	

TABLE: Pop. Y composition EXP,TYPE: 1&2

AGE 1980 1981 1982 1983 1984 1985 MEAN AGE

0 .18 .08 ,13 .017 .21 .03 .06 0
1 73 2.08 1.65 14.90 .26 2.59 1.40 i
2 3.44 9.06 21.16 11.25 6.02 8.47 10.80 2
3 23.91 8.41 15.84 41.48 15.54 20.04 23.87 3
4 17.95 25.07 11.65 16.11 37.89 14.27 23.11 4
5 31.25 20.77 23.80 5.84 18,34 32.14 18.62 5
6 15.34 20.27 11.68 10.19 5.84 16.10 10.80 6

5.53 8,53 6.88 5.82 7.58 2.4({ 5.60 7
8 .92 4.600 4.22 4.64 3.12 2.90 2.87 8
9 .45 .61 .61 1.17 3.63 .99 1.13
10 .19 .25 .21 .34 1.13 .91 .62 10
11 .04 .11 .08 .14 .27 .17 .39 11
12 .01 .05 .03 .04 .03 .02 .19 12
13 : <{ 1 .03 .02 .02 .04 . 01 .15 13
14 .03 • !l1, 0 00 02 {70 18 14

15 .02 .0 .04 ..'.! .05 .01 .12 15+
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TABLE 6. Biocass estimates in ki}oqrams of southern Gulf whde hake (NAFO division 4T> as deried
from Septeiber smrveys on the RY E.F.Prioce.

Stratum 	 1970 	 1971 	 1972 	 1973 	 1974 	 1975 	 1976 	 1977 	 1978 	 1979

415 	 78104
06 	 16266
417
418 	 O
419 533265
420 	 344631
421 	 23986!
422 	 42038\
423 	 V
424 	 O
425 575}23
426 	 0
427 	 0
428 	 O
429 	 3|7314
431 	 8Z@
432 	 3533
433 1007083
434 	 11304
435 	 108448
436 	 0
437 	 184959
438 	 3436
439 	 210686

	

19350 	 219434 	 147529 	 1095771

	

0 	 28096 	 O 	 82019

	

10734 	 0 	 V 	 8

	

0 	 12680 	 O 	 O

	

0 	 V 	 38662 	 487599
805823 1171774 2480233 3007920

	

163497 	 3116158 	 343063 	 428829

	

28447 	 V 	 0 	 0

	

0 	 0 	 0 	 V

	

0 	 0 	 V 	 V

	

392333 	 186825 	 201689 	 881120

	

V 	 O 	 0 	 0

	

0 	 V 	 0 	 0

	

V 	 8 	 0 	 O

	

0 	 361973 	 O 	 0

	

0 	 0 	 V 	 0

	

368156 	 720424 	 27.208 	 536877

	

958581 	 152936 	 11002398 	 19970608

	

225494 	 0 	 0 	 88036

	

0 	 0 	 V 	 0

	

318037 	 42652 	 0 	 485797

	

V 	 0 	 0 	 0

	

1042518 	 180436 	 348929 	 109916

	

1094528 	 965646

	

O 	 0

	

0 	 V

	

11412 	 322229

	

0 	 278017
406544 1308486
09416 2287*89

	

497251 	 72065

	

93007 	 0

	

0 	 0
620434 782059

	

22477 	 J7462

	

O 	 V

	

V 	 O

	

382083 	 0

	

0 	 O

	

3413297 	 46157
528810 2376143

	

38974 	 0

	

401023 	 0

	

0 	 0

	

528389 	 445225
0

	

\Y646V3 	 V

	

2777528 	 111700 	 3011125

	

A 	 O 	 V

	

V	 \2672 	 0

	

26336 	 293885 	 132142

	

85544 	 481184 	 42772
703546 049354 1937554

	

141499 	 568369 	 1206749

	

48044 	 207548 	 982974

	

O 	 0 	 V

	

O 	 0 	 V

	

805061 	 1240867 	 547441

	

0	 O 	 8

	

O 	 ^ 	 0

	

41301 	 3452 	 O

	

0 	 V 	 196500

	

0 	 0 	 45668

	

308054 	 539458 	 501571
813943 4779251 5057238

	

0 	 V 	 O

	

832893 	 259122 	 1110524

	

O 	 0 	 0

	

472295 	 1820895 	 128139

	

0 	 V 	 0

	

566923 	 119288 	 5298049

* Strata 	 14 	 24 	 24 	 24 	 24 	 24 	 24 	 24 	 22 	 24
Biomass 4062729 4507140 6193388 14829711 27174492 10352248 8920578 7622967 19992352 20198448

NOTE: 	 1: 1970 strata 425, 429 to 439 missing
2: 1978 strata 424 and 428 missing

 1983 strata 421 missing

Missing stratum values have been interpolated by taking the mean of that stratum in the
remaining years for which data are available multiplied by the percentaQe of the total
of that years sampled strata over the 14 yer total of the means of the same strata.



TABLE 6. cortin+ied

SPECIES: White haste TABLE: 	 Biomass - F E;XP.TYPE: 	 1&2

`rEAIP.SO ;;a. Mears
t,tra 	 ull 1^'8^; 1981 19 8' 1983 1 	 E49 f 98` Ŷears B1oss S'tratu

415 1809945 1713174 365417 1555131 1829835 1751382 16 1264005 415
416 261525 20604 68469 20604 177537 14717 16 74402 416
417 0 114050 0 0 0 0 16 8591 417
418 1190680 182053 145003 322732 651.1 313837 16 1949b9 418
419 810415 21385 556034 45288 76989 57742 16 219556 419
420 1793824 7627988 237+771 649934 372045 257111 16 1947115 420
421 1046661 2217299 3336272 708687 1035359 1057098 15 1169148 421
422 3992429 0 844042. 432392 137267 77213 16 486878 422
423 0 0 0 0 0 0 16 5313 423
424 0 0 0 0 0 {t 16 0 424
425 1185452 6843018 1831830 1819042 1407981 1523145 16 1269894 425
426 112385 Ck 0 0 2033363 A 16 23480 426
427 '.t 0 0 0 i 0 16 0 427
428 {+ C° 0 0 {% 0 16 27`17 428
429 2590692 5894999 0 57794 56143 ± 16 616093 424
431 102754 86530 0 0 0 0 15 15663 431
432 472253 17 	 011 26156 381401 112688 287527 15 544016 432
433 3735095 8252508 924086 325945 4173101 3411402 15 9464473 433
434 150329 73346 0 110769 39177 250055 15 50112 434
435 0 1756382 32662 740349 2014437 1874009 15 480760 435
436 p 0 rr r,, r; c; 15 0 436
437 351927 451298 1430401 709439 3016147 2097905 15 919936 437

.5._ i' 14866 1 t 	 5^2 0 5Tf.,.6. 13 3685 15 52321 5232 4^438
439 889148 766853 354224 956310 669090 751515 15 933987 439

$ Strata 24 24 24 23 24 24 * Strata
Biomass 20495614 36240650 107 883429 8835867 14032047 14138343 14596921 Biomass

NGTE: 	 1: 1970 strata 425, 429 to 439 ®issirig
2: 197.8 strata 424 and 428 missing

3: 1983 strata 421 missing

Nis sir stratum values have been interpolated l: takirsg the wear: of that stratum irs the
resoir+7r{q years for wh 1rh data are available multiplied b';j the percentage of the total
of that }fears ss.eepled strata over the f ear total of the jeans of the =_aye strata.
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TABLE 7. Biomass estimates in numbere of southern tuff white ha4:e (NAFC division 4T) as derived

from September surveys on the 8V E.E.Prince.

3PEEIE5: White hake 	 ;ABLE, Nuwher= 	 ErF.T'tE'E; 12

iEl RS
C 	 I'. 	 197 1	 1972 	 1973 	 r 	 i 7 	 ❑ 	 19 9tetra i; 	 u 	 1Y1^ 	 >rs 	 s!_ 	 1974 	 97F 	 IQ-76 	 . ?7 	 1,78 	 ?7,

415 	 79104
416  Y1^ 	 16266
417 	 0
418 	 0
419 	 348717
'tL 	 1115243
421 	 95590
422 	 60054
423 	 0

424 	 +)
425 	 436210
426 	 0

928
429 	 117323
431 	 1244
472 	 187695
433 	 586160
434 	 4n7l
431 	 21542
436 	 0
437 	 11325
433 	 2984
439 	 111691

125430

i i07zA:^,1,

«
v1i vJ
82216
228447

1091842
0

fl
0

564872
958581
75165

117
531800

0
177 6291

	438868	 147529 	 1110527
	28096	 0 	 92:19

I

	

12680 	 0 	 r,
	0 	 36662 	 230968

	

451917 	 1069192 	 998459

	

1062543 	 157237 	 245045
	0 	 0 	 0

	482270	 259314 	 1702282

	

0 	 0 	 0
	:+ 	 0 	 0
	1551314	 ti 	 f.
	0 	 `) 	 0

	

747976 	 6.4473 	 1775023
76468 8535180 13979114

	'! 	 0 	 88')6
	0 	 0 	 0
	0 	 0 	 E.1.
	87929	 0 	 634235

	198479	 712247 	 263286

826334 156917 4
i

	114112	 295174

	

i 	 149702

	

143148 	 598320
174708 2858861

	259435	 36033
	93007	 0

1386852 1485913

	

67431 	 56192

	

218333 	 0

	

9341886 	 184627
326395 6458327

	

38974 	 0
	277631	 0

	

705904 	 803669
	00 	 0
	1772181	 ray

	380550	 974744 	 3427678

	

is 	 0 	 +
	6336	 0
	26336	 146942 	 48052
	64158	 346452 	 1.1386

146300 4116154 1101883
	115510	 413514 	 718706

. 	 '17-,52,

	

'UGC 	 1 r 	 ^; s^+ti

0
	i 	 Q 	 0

	1127085	 1201764 	 374565

	

20650 	 134 	 0
sJ.

	f+ 	 C, 	 45668
988098 1986929 1574461
603509 7478572 5552268

	r1. 	 0 	 0

	

185087 	 37017	 3701 7 5
	(i 	 0 	 0
	412285	 1161358 	 156538
	0 	 0 	 0
	731249	 119288 	 2698644

* Strata 	 114 	 24 	 24 	 24 	 24 	 24 	 24 	 24 	 2 	 114
'iumber=_ 	 229681.9 5563229 3342357 11551834 21109794 16643731 14496194 9024839 18093030 16693546

NOTE: 	 1: 1970 strata 425, 429 to 439 !tis=in+,
20 1978 str ata 424 and 428 missing
3: 1993 strata 42.1 eissinq

Missing str_tua values have been interpolated by taking the wear of that stratum in the

remaining years for which data are available multiplied by the percentage of the total

of that ;ears sampled strata over the 16 year total of the means of the same strata,



TABLE 7 _ontrued

SPECIES: White 	 hake
	

TABLE: Numbers
	 E'YR.TYPE: 12

	YEARS
	

tic. 	 "lean
Stratum 	 14801
	

1981 	 1982 	 1983 	 1984
	

1485 Years 	 Nu giber_. 5tratu

415 i824629 1252433 742915 1498348 2007451 1662865 16 1429261 415
416 288216 20604 44244 208014 557460 14717 16 67045 416
41,` (' 79835 0 v 0 0 lb 6057 417
418 895863 69289 32223 124345 0521 38041 16 107008 418
419 455488 21386 278017 22644 30796 (4247 16 127258 419
4201 101557963 3213816 79024 214571 168346 216402 16 888037 420
421 1324646 1389911 2192728 435,798 514227 370241 15 78104b 421
42' 1747,221 fF 384937 192174 11439 30885 16 209438 422
423 :1 '; 0 r 0 16 5813 423
424 0 0 0 0 0 0 15 0 424
VS 811099 619291 12654`8 165199 364141 (609583 15 1371484 425
416 :12385 ti 0 .1 312}396 t 16 34150 416
427 0 0 A 0 0 0 (6 0 42;
428 I) 0 0 0 0 0 15 1302 416
429 862918 3193119 0 57794 28071 0 16 29T762 425
431 51377 43265 0 0 f ff if 4354 431
432 921256 439039 65._°+29 1081042 292485 97 0,463 15 1411855 432
433 3127258 5775347 808649 108665 2945015 4358164 15 4404434 433
4?4 100219 ^, 	 2336 9 23 0 7 38 4a ;r 7^;^l ^! 505e2 5055 e! J 31826 434
^^s3 0 538461 53258..siS 2778 3 1 2.81 	 6 C4 	 ifSQ Ia5 16204 22 43435
438 (f 0 u 0 0 c 15 0 436
437 351927 367320 1348991 683941 3248143 2235696 15 851986 437
48 0 48561 1'175 ' 15367 255473 15 22445 438
439 678543 1040514 431147 866092 464596 887549 15 840>147 479

1 :]trata 24 24 i.4 23 24 24 # 5trata
115 berg 1438(468 23893404 7806782 7314574 11a22277 18156581 13064747 uabers

NOTE: 1:1970 strata 425, 429 to 439 missing
2: 1978 strata 424 and 428 missing

3: 	 1983 strata 421 missing

Missing stratus values have been irterpa?ateb by taking the gears of that stratum ir, the

remaining years for which data are available multiplied by the percentage of the total

of that years sampled strata over the 16 year total of the ;weans of the same strata.
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TABLE 8. Weiqht at aqe cf southern Suif white hake 1NAFO divisior 4T) as calculated froa 3apteber
surveys on the RV E.E. P,ioce,

SPECIES:	 White hake TABLE: Weiyht-at-Ag» [XP.TYPE: 1&2

;EARS
Aqo 1970 1971 1972 1973 874 1975 1976 1977 1978 i979

0 0 175 325 325 242 242 88 106
2 JO 312 355 270 270 322 322 267 207 325
3 387 387 584 388 388 535 535 511 427 527
4 608 608 896 1058 1058 954 954 730 1036 860
5 1506 1506 1858 1449 1448 1419 1419 1288 1480 1427
6 2313 2313 2308 2288 2288 1675 1675 1648 1911 1903
7 2650 2650 2520 2725 2725 2514 2514 |685 2662 2250
8 2150 2150 3014 4675 4675 2500 2500 2467 3625 2686
9 3300 3300 3133 5733 5733 4333 2000 3200

10 2625 2625 6275 3400 3400 3100 3100 1800 2067 3925
11 9500 9500 3175 4800 4880 4767 4767 9800 5100
12 3400 3150 3150 4500 7200 2617
13 4200
14 4,000 4000 2000
15
i6 lJOOV 1300
D
to
>9

*Ames U 11 O O 13 11 U 13 11 11

SFECl[S	 White hake TABLE: Weight'at-AOe EXP.7YPE: 1&2

YEARS No. Mean
Age 1980 1981 1962 1983 1984 1985 Years	 Weight q Age

V 175 19 2 97 V
1 250 75 75 114 03 86 15 152 1
2 349 317 302 352 283 207 16 298 2
3 488 574 544 685 556 436 16 503 3
4 950 1233 976 >126 978 789 16 926 4
5 1373 1664 1506 1868 1521 1310 8 1503 5
6 1845 2302 2035 2131 2223 023 if 2043 6
7 2462 2916 2598 2989 2657 2329 16 2553 7
8 3242 3208 2525 4900 3477 2646 16 3153 8
9 3408 3275 3167 3900 3054 3542 14 3648 9

10 5540 2500 6000 5140 3632 15 3675 ^O
11 3800 3400 2400 3467 4125 14 5243 11
12 11000 10267 3150 5475 10250 11 5833 12
13 9000 9600 3 7600 13
14 12000 4 5500 14
15 2700 5000 14000 3 7233 15
16 2 13000 16
17 11500 1 11500 17
18 0 18
19 12500 1 12500 19

# Ages 13 15 12 10 13 16 * Aqes
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TABLE 9. Population numbers at aae (000 > of amthern Gulf white hike (NAFO division 4T> derived
from September surveys on the RV GE, Prince.

SPEClES White hake TADLE Pop numbers (x000> EXP.TPE 1&2}\

AGE 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

V 78 O 49 167 659 627 35 189
2 1 1010 301 590 3408 6939 606 588 4050 482
3 53 2013 303 1166 3502 4609 4290 2088 282 3521
4 74 987 547 3571 4924 2138 1669 2422 4931 3515
5 07 830 525 3913 3597 1397 935 934 4223 3407
6 73 94 469 1382 2751 700 400 303 1853 2686
7 50 199 156 512 1716 292 146 322 602 997
8 19 66 245 123 478 79 32 84 111 344
9 47 45 147 72 85 102 44 33

10 57 82 89 56 245 58 44 27 139 40
11 60 37 35 40 112 120 51 Il 54
12 42 58 188 104 37 129

lJ+ 0 0 O 19 5 0 0 45 0 O

V+ 621 5433 2859 11551 21170 16991 14300 7085 18925 15208

3P[C1ES White hie TABLE Pop numbers (xO00) [%P.TYPE: i&2^1

AGE 1980 1981 1982 1983

^

1984 1985 A8E

32 68 O
1 25 91 31 234 98 07
2 551 1284 337 1394 1079 3201 2
3 1889 3667 1180 1390 2602 6780 3
4 3548 6631 172 1452 3078 4029 4
5 4466 603 2318 858 2544 1238 5
6 1715 4496 817 545 1151 675 6
7 830 1258 714 2B8 591 493 7
8 445 812 211 OV 359 258 8
9 156 202 194 139 120 272 9

N 189 62 17 127 162 N
1! 31 27 27 23 50 U
12 0 104 43 23 65 12

13+ 28 93 0 0 0 49 13

0+ 13873 24910 7544 6447 11819 17527 0+
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TABLE 10. Population composition of the population, numbers at aqe (Table 9) for southern Gulf

white hake as derived from September surveys are the RV E.E. Prince.

SPECIES: White hake TABLE: Pop.	 compo=sition EXP.TYPE: 	 1&2

{EARS
ASE 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

;I 00 .00 .00 .00 .00 . 00j .00 .00 .00 .00
. 00 1. 29 ,il;1 'lc -n7 3 .88 4. 3 8 4i v:$ ;..r'iJ(:

L •15 18.59 1+,53 5.11 16.10 40.84 42.70 8.30 21.40 3,i:'
7 8.53 37.05 1.60 1,0.09 16.54 27.13 30. 00 29.47 24.93 23.15
4 11,42 18.17 31 9 .1 3 3•vtl.°Z 2` 	 2r^..c ❑ 12.5u8 11.67 e 	 1r,'sw.l ❑ 26.06 23.11

30.11 15. 28 18.36 33,88 16.99 3.12 8.54 13. i8 L2.:31 22.40
11.7L 1.73 16,40 11.6 12.49 4.12 4.80 4.28 9.79 1 7 ,88

7 8.05 3.56 5.46 4.43 8.11 1.72 1.0 4.54 3.18 6.56
.06 1.:1 8. 57 1.06 ?.- 48 .22 1.19 .54 2.26

3 7.57 .53 5.14 .62 .40 .130 ,pit 1.44 .21 .22
10 9.18 1.51 3.11 .48 1.l .34 .31 .33 .7.3 .25
11 9.86 .68 1.22 ._̀ 53 .71 .36 .44 .fio .16
l i .0 , 1; ^^! a. 4' 50. 5 . 8 . 7'!! .0 0 1.47 .20 .85

13+ .00 .00 .00 .16 .02 .00 .00 .4 .00 .00

SPECIES: White hake
	

TABLE: Pop, is composition EXF.TYPE: 162

YEARS
AGE 1981 1981 1932 1983 1984 085 MEA1 ABE

0 .00 .00 .00 .0 Z? 39 .04 0
1 .18 .=T .4. 3.643 .83 1.07 1.14
2 3.97 5.15 4.47 21.62 9.13 19,25 14.34 i

13.62 14.72 15.64 21.56 22.02 33.68 20.86 3
4 ^.0 	 57:.J.5 26 .62 r -F

tt. 1 22 . 52 25 .98 22 poti.77 22. 3 0 4 Y
5 32.19 24.82 30.73 13,31 21.52 '.06 19.81 5
6 12,36 18.05 10.83 8.45 01,74 3,85 9.8+ L

5.48 5.05 4.46 4.47 5.00 2.81 4.97

8 3.21 3.26 :,90 2.02 3.04 1.47 2.29 8
9 1.12 .81 2.57 2.18 1.02 1,55 1.61 9

10 1.36 .25 •00 .26 1.07 .92 1.33 IU
11 11 .36 .00 .Ir .29 .97 ii
1 000 .4 .57 .O;" .19 .37 .43 12

13± .20 .37 .00 .00 .00 . 2 3 .10 13+



M

TABLE Ii. Biomass eEt2Sate5 in bl1uqrai5 of -ZoL'Chern Gulf Aran plaice +."AFC dI`1151Qn 41 at +derP•'F'd
ffr0(i Septe#Cer surveys oc the RV E.E.Fr irce.

SPECIES: American plaice 	 TABLE: Bie a=_=_. 	 kg 	 E(F`.TYPE: 1&2

'!EARS
StratLA 	 1770 	 1971
	

197 	 1973 	 1974	 1975 	 1976 	 1977 	 1978 	 1979

	13165439	 5821549
	6421660	 5485125
	5964217	 4620004

9736393 /1906937
r ;c^	2:21!8	 AJ,:21l4

	0 	 499579
40372519 36298615
43577710 58909787
11145551 /4892882

	X34618	 , . 221O.4
	9103169	 2111071

	

3877610 	 2833289

	

1413522 	 722766
1374 9515 14505074

	1;G77i	 )4 'T 7110
1 74 37

7857088 14932879
	14983986	 3946141
	277631	 283001
	750845	 3574675
	1775534	 641426

{ 	 711•.7	641^LV	 il11v/
	37640	 60253

415 	 0 	 57339 	 26035 	 0
416 3317009 1132688 3298164 2720708
417 16127358 1025919 	 680883 216214579
418 	 986961 2546009 	 967432 1630687
419 6642599 3221743 2739916 5388292
420 	 8378 201511 	 850740 864283
421 	 246942 	 201802 	 0 	 203062
422 7861831 11679893 7515635 9304669
423 12137429 7254555 32438447 32090825
424 	 788919 	 91240 2627041 2727069
425 	 24404 	 152067 	 0 	 288813
426 261574 	 206039 	 483916 	 643658
427	 777766 3563746 	 437493 	 175292
423 	 272412 	 96541 	 829886 2467729
429 5035325 3680181 7221074 4135161
431 1068871 6975848 	 274010 	 502352
432 	 5095 	 0 	 14531 	 0
433 2999755 7196732 1 2 . r 	 6 	 'J,t5 	 5 	 ,'.6569 .21B75^
434 2909735 5101796 1155471 3043674
4715 	 112671 	 199943 	 555262 	 162464'
436 	 404990 1033420 1349459 	 124869
437 	 364457 154 55653 	 30390 40236 7

438 	 38599 	 26907 	 378517 	 194646
439 	 15941 	 39167 	 0 	 .

165799
4130385
4 J4l 8223
1 217309
4189506
427600
579221

11730181
487339313
2688858

57351
167136
114119
76794

14092206
2877109

I y,o6b
4096186
14887696

148[1 70

1488020
928299
92544
115028

139765
944556
3492028
1249944
2741492
35045 33
43677 10

15575449
19338642
6177174
218977

625140
556318

1150197

25428961
4213184

21796
01643759
6577474
`9919

Jt:".
3910`

8_322
17041

3'1941
158`8181
4303108
100845`

11745693
96893

564965
T75061C.^; J:

703335 73

551347
651084
1334993
38007:16
2653065

1183q
2777974
4697391
241 518
94015479509

2450
LTV.'

E295

24588
15834147
5477019
12811178

377966
384048

2:7633239
41163928
;'8571713

0
709095

1262519
1810719

25567426

0
150000092
95244./ J

10411#
280955
94",1115
167882
?fin c

#strata 	 213 	 24 	 24 	 24 	 24 	 24 	 24 	 24 	 27 	 24
B iomass 	 48029374 57299739 66099871 75058968 117364313 113308751 192934075 186286843 136260396 191590677

td9TE: 	 1: 1970 strata 425, 429 to 439 aissirc G
2:1978 strata 42; and 428 missing
3:1983 strata 421 missinq

Missing stratum values have been interpolated by taking the mean of that stratum in the

remaining years for which data are available multiplied by the percentage of the total

or that years sampled strata over the 16 year total of the means of the Soave strata.



TABLE 11. continued

SPECIES: Amp ican p}aice TABLE: 8iomaos - kg EXP.TYPE: 	 1&2

YEA8S No. Mean

Stratum 1980 1981 1982 1983 1984 1985 Years Biomass St/atum

415 26035 27662 27662 230731 63227 52689 16 1173473 415
416 7919373 3287685 1973769 305008 937138 2342746 16 94271725 416
417 360070 3576364 4393844 3813604 6004602 5957302 16 627/<920 417
418 1509273 593826 2301195 3318286 2045628 1251274 16 32491680 410
419 7415293 4387173 6721475 5363783 3216757 4900741 16 103412116 419
420 96893 222254 24878 441582 360261 84632 16 6228326 420
421 571772 552433 775443 366977 836482 1686728 15 8410224 421
422 9976304 17232935 9969546 9973274 806397 11773273 16 241177590 422
423 46914554 27514904 15125384 0843368 7017810 7807003 16 481207232 423
424 10507746 5259732 3869063 1723798 864173 399740 15 99916079 424
425 0 73318 34215 72992 0 28813 15 957772 425
426 131116 79606 292200 134198 131651 35589 16 15666503 426
427 665692 91000 45910 0 0 261686 16 15313524 427
428 309757 351058 547237 150795 319143 530766 15 18383315 428
429 2092333 21158867 11661546 13330813 3593136 3958162 15 173410486 429
431 4185710 150205 1366828 1202299 2575920 1184374 15 41945390 431
432 0 0 0 29152 71519 14743 15 199928 432
433 5552335 16650507 3406650 6768627 6364785 6025815 15 117718520 433
434 10708447 5900288 11015951 8990739 4178740 6562096 15 11405900 434
435 98632 200187 0 50245 296560 963446 15 4421533 435
436 3043099 90061 621122 832459 631778 156730 15 15892923 436
07 1J9046 254666 1468775 3766091 439124 372409 i5 14J02264 437
4JO 113895 79395 42937' 17175 7683 14598 15 1514725 438
439 0 35O85 0 36087 51124 30674 O •25550 439

*Strata Z4 24 24 23 24 24 #Strata

Biomass 	 116833308 10912021 75685630 74608284 48193638 5639609 865538699 Biomass

NOTE: 	 1: 1970 strata 425 429 to 439 missioy
2: 1978 strata 424 and 428 missinq
3: 1933 strata 121 missinq

Mbssinq stratum values have been 	 terpa}ated by takinq the mea of that stratu. in the
,emaioinq years for which data are available multip}ied by the percentage of the total

of that years Eamy}ed strata over the 16 year total of the means of the same strata.
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TABLE 12, Biomass e=_tiikat.es it number=_ of southern 3u1+ American plaice !NFL! division 4T as derived

fr 	 Septe1ter s+srvevs on the RY E.E.f'rin.e.

SPEL.IES: American Plaice
	

TABLE: Numbers
	

EXF.T'i E: 1&.2

stratum 1976
CEAR S

19710 	1471	 1972 19'3 	 1974 	 1975 1977 	 1978 	 1979O

	U	 80633 	 26035
	21539447	 3772705 	 14035141

	

7948486 	 8355646 	 2500257

	

4668620 	 15579451 	 5771029
23547430 117585076  147185 ;9

	381948	 246291 	 3104152

	

1196650 	 1244445 	 0
563352246 69637693 46943484
79242064 25441526 128283389

	

3912583 	 319341 	 13189818
	134730	 456201 	 0
	735430	 1442272 	 1675195

	

1555531	 3512093 	 1215259

	

:247336 	 131647 	 1082428
134797 14206947 26122384

	

6180485 	 38629755 	 639358

	

46899 	 i) 	 72654
21315746 37133960 100393 00

	22962192	 31052368 	 3755281
	245031	 219791 	 451150

	

1909925 	 2423924 	 2389302
	2536290	 13310105 	 30390
	224744	 45227 	 761204
	134730	 772698	 0

	

0 	 1007127 	 605646
	I9 1 2	 TIT: 5 	 5T 92	49:<1^	 I..:^,:^G^R 3.,,.61^^3

9533711 20985096 17780717
6124586 9574896 8968344

250659311 16033040 18176190
	2094404	 778882 	 934542

	

481242 	 3131850 	 1785200
55235112 94307412 70393710
71611130 232904924 /02900931
13817828 17536843 21423683

	57625	 205942 	 1569332
	3279593	 1927832 	 3132727

	

704298 	 448604 	 1839091

	

1858541 	 120676 	 3571594
19421676 68946633 145218679

	

1644062 	 5978696 24676595
0 289088 261555

25358734 20523941 5X16661 7

1734791 22 89877090 42452104
	364005	 185087 	 98,4877

	

499475 	 9517777 	 3329834

	

3436964 	 8711169 	 117309
	720190	 7119067 	 286847
	i 1 	273623	 51124

0
40925108
23702314
31498616
`^8' 3593

2671325
0

293717168
2336914 55

34151730
547441

20609501
9153702
1711406

86983833
26304997

54816095
84326701

749604
2141016
3827572
304348

n12629_:

	C 	 731941 	 " 7h=
23296930 24688250 47732034
34007010 21787289 259101^3

	

36323868 	 4843875 	 7015544

	

68346950 	 4875491 	 734383533
	6663284	 528982 	 1109374
	1718204	 1625126 	 1817942

273791154 34600263 176238232
47 7463412 397840349 280655456
100021371 233499 133329029

	96607	 t:	 r+
	11959056	 1102693 	 3580259
	7525924	 1967562 	 1264814
	1032523	 233499 	 1256417

81780446 29399323 1168875535
12088693 6270002 8153885

17437 35667 0
102624313 11421044 50051369
32832921 25367475 41309758

	

549042 	 709177 	 173519
	11017834	 1501918 	 81164 7

	3975.1	 288058 	 5073247
	994984	 272386 	 404238
	290308	 132303 	 111645

115

416

4 1 7

418

419

420
421
422
4^3

44.4
425
421,
427
428
429
431
432
433
434

UJ
438
43.7
439

11`trata
	

13 	 24 	 24 	 24 	 24 	 24 	 24 	 24 	 22 	 24
Numbers
	

2571 52940 383529800 276805269 268156230 617810353 562970771 10130.46446 1286839883 570256673 983436495

NOTE , 	1., 197(1 strata 425, 429 to 439 aissiriq
2. 1978 strata 424 and 428 missiro
3 1983 strata 421 missing

Missing stratum values have been interpolated by taking the mean of that stratum in the

remaining years for which data are available multiplied by the percentage of the total

of that years sampled strata over the 16 year total of the means of the same st rata.
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TABLE D. continue d

SPECIES: Ame ice Plaice TADLE: Numbers [XP.TYPE: 	 1&2

YEARS No. Mean
Stratus 1980 1981 1982 1983 1984 1985 Years Numbers Stratum

415 52069 82985 55323 1103432 221294 94840 16 233443 415
416 24949649 19606701 11256296 20066418 5560821 14251671 16 20774523 416
417 23432020 20212502 23593653 17644998 27196203 31216420 16 19925378 417
418 10502143 3089635 12461921 }5}30597 12172861 7007678 16 11933354 418
419 44289157 30646053 35917058 49318495 0351470 31766371 16 39374978 419
420 687414 469204 24878 1110174 53603 371739 16 1206799 420
421 1588256 2486368 3027964 164587 2880038 4259703 15 1712973 421
422 53652651 114953495 67523438 50493760 57565693 66212383 16 98851118 422
423 274719264 187889282 71676669 46587520 39485749 27597 16 \67J7454 423
424 47047545 40324609 7132244 14902316 3996048 1040168 15 28273666 424
425 O 107533 34215 109488 0 28813 15 209245 425
426 842886 330130 179815/ 791869 325381 380235 16 3369577 426
427 1873119 169702 45910 0 0 261686 15 1971081 427
428 423334 20,293 545946 181912 303186 286976 15 828170 428
429 9779088 140675909 35209393 90790497 11850331 16416337 15 55863233 429
431 8579950 6783120 7872157 4921018 10419645 3611529 15 10708059 431
432 O 0 O 182198 390734 14743 15 81260 432
433 25909044 78549754 18082773 31384887 22317923 29148684 15 36933193 433
434 66119777 29313132 63821443 45139309 17499419 28692371 15 39785943 434
435 191785 344847 0 740349 257440 781684 15 424558 43.5
436 12431382 223936 1277813 1456803 1492862 563198 15 3309274 436
437 8799796 779701 5549609 7980728 1546516 1512602 15 4394558 437
438 523826 579456 231858 103048 15367 102199 15 389407 438
439 0 69167 V 54131 51124 153371 15 155759 439

#Strata 24 24 24 23 24 24 *Strata
Numbers 616394155 677950514 367038718 401627433 234436288 265714918 548084087 Number

NOTE: 	 1: 1970 strata 425 	 429 to 439 missiny
2: 1978 strata 424 and 428 misdog
3: 1983 strata 421 	 missing

Missing stratum values have been interpolated by takinq the meanof that stratum in the
remaining years for which data are available multiplied by the percentage of the total
of that years sampled strata over the 16 year total of the means of the Ease strata.



^

TABLE O. Weight at a^e o< suu hern Gulf American plaice (NAF0 division 4T1 a calculated from Re^temher
surveys on the RV E.E. Prince.

SPEClB 	 American plaice TABLE Neight'at-Aqe EXP.TYP[: 1&2

YE0RS
AVe 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

1 25 25 20 0 V V V
2 35 35 19 55 57 V 0 V 0 V
3 45 45 33 66 61 54 57 54 56 200
4 74 74 75 86 66 71 80 69 71 74
5 124 IN 123 119 104 103 105 96 110 76
6 161 161 186 160 159 181 175 149 128 UV
7 ^^ ^8 ^^ 2U ^^ ^6 242 222 (O4 ^52
8 291 291 318 265 277 30a 323 331 265 216
Y 352 352 448 344 358 343 400 403 385 301

10 443 443 488 429 493 443 445 493 456 369
it 509 509 611 481 596 514 616 604 613 490
12 646 646 844 577 725 799 692 745 649 534
13 706 706 900 704 799 723 923 887 813 726
14 923 923 1409 843 1094 1012 089 109 1143 892
15 965 965 1362 1005 1199 1592 1177 1402 1232 1265
16 1391 1391 1757 1391 1354 1606 1792 1563 1754 1382
17 1763 1767 1^19 1330 1156 1787 1617 1542 1 7, 40 1746
18 2479 2479 192 1407 1453 1900 2383 125 197 190
19 1958 1958 1675 1856 1995 1944 2700 1767 2186 2282
20 1831 1831 2800 2970 1750 2329 250 2350 2383 2111
21 2406 2275 2500 1500 2800 2308
22 1975 1975 2600 3300 2350 3100 2950 3000
23 725 2100 2175 2025 2662
24 2938 3900 1450
25
26 2600

2400

27

* Aqes 21 21 21 24 24 23 22 22 20 24



TABLE 13. ccntinued

SPECIES 	 Amp ican y}aice 	 TABLE: 	 Wcight-at-Aqe 	 [XP.TYPE 	 1&2

YEARS 	 Na. 	 Mean
Aye 1980 	 1981 	 1982 	 1983 	 1984 	 1985 	 Years 	 WeiVkt 	 AVe

0	 0 	 336 	 10 	 3 	 115 	 0
1 	 0 	 0 	 V 	 0 	 0	 9 	 14 	 6 	 1
2 	 0 	 100 	 57 	 113 	 50 	 25 	 16 	 34 	 2
3 	 6 	 69 	 58 	 70 	 >17 	 54 	 16 	 69 	 3
4 	 86 	 82	 74 	 81 	 84 	 94 	 16 	 78 	 4
5 	 121 	 102 	 108 	 101 	 106 	 165 	 16 	 112 	 5
6 	 129 	 135 	 iJO 	 140 	 140 	 214 	 16 	 154
7 	 186 	 170 	 174 	 150 	 177 	 271 	 16 	 205 	 7
8 	 248 	 234 	 212 	 176 	 229 	 302 	 16 	 268 	 8
9 	 328 	 289 	 276 	 220 	 276 	 393 	 16 	 342 	 9

N 	 413 	 362 	 361 	 254 	 303 	 500 	 16 	 418 	 0
11 	 555 	 447 	 486 	 334 	 391 	 695 	 16 	 528 	 11
22 	 702 	 660 	 691 	 434 	 466 	 703 	 16 	 657 	 12
>J 	 903 	 742 	 804 	 609 	 571 	 1012 	 16 	 783 	 13
14 	 1195 	 956 	 1039 	 828 	 790 	 1132 	 16 	 1019 	 14
15 	 1451 	 1200 	 1116 	 877 	 966 	 1173 	 16 	 1184 	 15
16 	 DJO 	 1283 	 1469 	 1145 	 1245 	 <540 	 16 	 1487 	 16
D 	 1579 	 1300 	 1400 	 1234 	 1256 	 2053 	 16 	 1524 	 17
18 	 2458 	 017 	 1433 	 1379 	 1598 	 2113 	 16 	 1912 	 0
19 	 2069 	 2070 	 2080 	 1429 	 1775 	 1979 	 16 	 1983 	 19
20 	 2550 	 1125 	 2150 	 2350 	 2259 	 2813 	 16 	 2256 	 20
21 	 1800 	 2000 	 1592 	 2104 	 2650 	 11 	 2249 	 21
22 	 3250 	 2150 	 2462 	 2800 	 2833 	 13 	 2673 	 22
23 	 2825 	 2450 	 2400 	 O 	 2170 	 23
24 	 1925 	 2325 	 1950 	 7 	 2415 	 24
25 	 3400 	 2 	 2900 	 25
26 	 2100 	 2 	 2350 	 26
27 	 1837 	 \ 	 1837 	 27

8 Ages 	 22 	 23 	 25 	 24 	 25 	 24 	 0 Age^ 
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TAME ;4a, Population numbers at age 000's) of southern gulf Arericar plaice 1 NAFO division 4T'
derived from September surveys on the RV E.E. Prince.

SPECIES: American plaice 	 TALE: Fup rutberEE .x0001 EX9.TVPE: l&2,i

a. 	 r-
1r:'l^v

46E 1970 191 1472 1973 1974 197; 1976 1977 1972 1979

1 1712 1400 1169 993 922 545 798 1
7533 3461 9176 3034 186,16 5156 5884 6330 1370 1540

? }1^.847 . 	 >1^•2970 16496 LUG,262 17nb4: ^$ 2 `5644 59064 90135 1084 665
4 23252 48966 37843 36639 130876 95818 197121 257397 88004 74345
5 36113 47123 36774 42518 110123 178990 789252 351432 116372 204063

}r4;. n^. :^4, 	 .1 41_'141 20 1 f.,33039 nr,90010 9129912 ry 	 64229^1W4 2 05,925592 1296 	 r,^ 66, 37184.:;4
35818 50661 47279 27779 4}a4 . 	 -47062 1090,35 y.2 	 7 ^'`r'. 119445 1 	 $20 	 4
..'.,J,::^In597 - 	 ,j 32534 T 1r{%^ 1 45718571 C'44750 7 	 G4r74^ 6`.!471 7iui°: 1 55869
6777 10,686 14796 24065 51049 11999 42812 245455 26009 71746

10 4265 7477 8705 10710 31195 21557 29227 16484 1581" 36973
11 4215 6626 4124 5678 13942 16541 20120 9753 8860 20607
12 3296 4261. 3968 4354 4542 4844 13297 6670 4511 11130
13 1119 3132 2063 3561 3788 2699 7914 4138 4929 6.892
14 1650 F2656 ti 	 s132) 4G3 2 3844 t1. ^2035 +4112 ^423.. 16121612 6267
15 1001 1631 578 2183 2743 1245 1782 1338 1493 3312
16 761 1373 724 1663 1399 1207 1547 364 577 2411
17 707 1201 179 1512 679 ibb 1615 500 341 592L
18 508 528 185 663 602 1223 616 146 143 771
9 44 137 8' 1854 194 647 49 671 149 425

20+ 168 406 64 1895 398 10371 741 135 295 1140

0+ 	 202852 	 306930 	 259240 268199 	 834632 	 597982 1 7060598 1176874 	 610616 	 997321

AGE 1980 1981 1982 1983 1984 1985 AGE
0 234 1057 121 0
1 2974 3103 1897 3253 232 2744 1
2 8019 16483 15544 13245 2981 16234
3 39574 33644 16299 32618 5507 25547 3
4 90164 81909 20459 39158 25687 36722 4
5 101957 110050 39081 48014 34635 43951 5
6 127198 136221 33794 46659 32686 37878

89,F}6
4 . V L `. 141124 50576 3471 29538 33274

6 72035 814895 :S9446 55741 27711 31255 d
9 37257 55238 36334 52904 25492 16492 9

10 19601 28891 24191 30605 30225 10129 10
11 11868 13128 10192 30417 11219 5625 11
12 6571; 6356 4473 15541 9618 3391 12
13 4614 3659 23}0 6473 4536 1646 13
14 2415 2297 2481 3167 1717 1255 14
15 1014 1656 1391 2529 1724 645 15
18 51' 1457 1402 1365 693 729 16
17 406 468 1082 1355 585 411 17
19 126 191 437 999 564 240 18
19 160 402 576 365 436 270 19

20+ 197 422 491 643 654 274 20

O+ 	 616281 	 712594 	 332456 	 420401 	 247497 	 269633 	 0+



c

TABLE 14b. Population composition of the population numbers at ane {table 14a, for southern Gulf
Aierican plaice as derived from September surveys on the RV E,E. Prince.

	

8°EIIES: American pi ire 	 TABLE : Pop. Y. composition EXG.T''E'E: 11.2,:

YEARS

AGE 	 1570 	 1971 	 1972 	 1973 	 1974 	 1975 	 1976 	 1977 	 1978 	 197

1 .94 .46 .45 :7 .15 .09 , i}td .07 .00 .01
2 3.74 3 . 08 3.54 3.00 2.94 .86 .55 .54 .22 15

3 5,84 9.56 6.36 9.80 10.21 4.29 5.57 7.66 1.78 .77

4 11.46 15,95 14.60 13.66 20.62 16.02 18.59 21.87 14,41 7.45
5 17.80 15.35 14.19 15.85 17.35 29.92 27.27 29.86 19.06 20.46
6 19.93 15.96 15.89 12.32 14.18 15.27 21.50 17.50 21.24 18.49
7 17.66 16.51 18.24 10.36 9.33 11.81 10.28 11.66 19.56 20.78
8 10.15 10.06 12.55 11.47 7.20 7.48 4.50 5.14 12.97 15.63
9 3.34 3.48 5.71 8.97 8.04 5.35 4.04 2.49 4.26 7.19

10 2,10 2.44 3.36 3.99 4.91 3.60 2.81 1.487 2 75 3.71
11 2.08 2.16 1.59 2.12 2.x'.0 2.77 1.90 .83 1.45 2.O7
12 1.62 1.39 1.53 1.62 .72 .81 1.25 .57 .74 1.12
13 1.04 1.02 .80 1,33 .60 .45 .75 .55 .81 .68
14 .81 .87 .51 1.50 .61 .35 .39 .20 .26 .63
15 .49 .53 .22 .81 .43 .41 .17 .11 .24 .33
16 .38 .45 29 .62 .22 ,20 .15 .03 .09 .24
17 .35 .39 .07 .56 .11 .03 .15 1011 .06 . t!6
19 .25 .17 .07 5 ?!' .20 .06 Oi .02 08
19 .02 .004 .02 .69 .03 .1! .00 .06 .0 .04
i;+ 09 .13 .02 .71 .06 .17 .07 .01 .05 .11

SPECIES; American plaice TABLE: Pop. 	 ': composition EXP.TYPE: 121

AGE 1980 1981 1982 1993 1984 1985 MEAN AGE

0 .00 .00 .00 .06 .43 .04 .03 0
1 ,48 .44 .57 .77 .09 1.02 .34 1
2 1.30 2.31 4.68 3.15 1.20 6.02 2.33 2

6.42 4.72 4.90 7.77 2.23 9.47 6.09 3
4 14.63 11.49 6.15 9.32 10.38 13.62 13.77 4
5 16.54 15.44 11.76 11.43 13.99 16.30 18.29 5
6 20.64 18.27 10.16 11.11 13.21 13.97 16.23 6

14.54 19.80 15.21 8.27 11.93 12.34 14.27 7
5 11.69 11.49 20.89 13,27 11.20 11.96 11.10 8
9 6.05 7.75 10.93 12.60 10.30 6.12 6.64 9

10 3.18 4.05 7.28 7.29 12.21 3,76 4.30 10
it 1.93 1,84 3.07 7,24 4.53 2.09 2,49 11
12 1.07 .89 1.35 3.70 3.89 1.26 1.47 12
13 .75 `.t .89 1.54 1.53 .61 .86 13
14 .39 .32 .75 .75 .69 .47 .59 14
15 .16 .23 .42 .60 .70 .24 .37 15
lb .08 .20 .42 .32 .28 .27 .27 16
17 .07 .07 .33 .32 .24 .15 .19 17
19 .02 .03 .1' 24 23 .09 .12 18
19 .03 .06 .17 .09 .18 .10 .10 19
tf ,05 .06 .15 .15 .26 .10 .14 20+
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TABLE 15. Biomass estimates m ki}mqrais of southern Gulf haddock (JAF• division 4T} as derived
frorn September surveys on the RV E.E.Prince.

	

SPECIES: 	 Haddock 	 TABLE: Biomass - kg 	 EXP.TVPE 1&2

YEARS

	

Stratum 	 1970 	 1971 	 1972 	 1973 	 1974 	 1975 	 1976 	 1977 	 1978 	 1979

	

415 	 0 	 0 	 O 	 0 	 V 	 V 	 0 	 0

	

416 	 18180 	 47547 	 0 	 0 	 71321 	 0 	 0 	 0 	 0

	

417 	 12672 	 0 	 0 	 0 	 0 	 V 	 0 	 0 	 0 	 0

	

418 	 V 	 O 	 V 	 V 	 0 	 o 	 V 	 0 	 0 	 O

	

419 	 0 	 0 	 0 	 V 	 0 	 0 	 0 	 O 	 0 	 0

	

420 	 V 	 0 	 O 	 47979 	 0 	 V 	 93292 	 V 	 0 	 0

	

421 	 0 	 O 	 0 	 0 	 0 	 0 	 0 	 V 	 0 	 0

	

422 	 V 	 V 	 0 	 0 	 O 	 0 	 O 	 0 	 0 	 0

	

423 	 V 	 O 	 O 	 0 	 0 	 0 	 0 	 8 	 0

	

424 	 0 	 0	 0 	 V 	 V 	 0 	 0 	 0 	 116 	 V

	

425 	 816 	 27372 	 0 	 0 	 0 	 36496 	 0	 0 	 0 	 0

	

426 	 O 	 0 	 0 	 0 	 0 	 0 	 0731 	 V 	 V 	 168577

	

427 	 V 	 0 	 V 	 O 	 0 	 V 	 0	 0 	 0 	 0

	

428 	 O 	 0 	 O 	 0 	 0 	 0 	 V	 0 	 O 	 V

	

429 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 O 	 0 	 0

	

431 	 0 	 0 	 0 	 0 	 0	 0 	 0 	 0 	 0 	 0

	

432 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0

	

433 	 639 	 0 	 O 	 0 	 0 	 O 	 0 	 0 	 V 	 0

	

434 	 920 	 0 	 0 	 0 	 0	 0 	 0 	 0 	 0 	 O

	

435 	 194633 	 0 	 69408 	 0 	 0	 69408 	 0 	 0 	 O 	 1079676

	

436 	 4459 	 0 	 V 	 0 	 0 	 0 	 0 	 0 	 0 	 0

	

437 	 36989 	 17922 	 118114 	 324989 	 0 	 76506 	 29430 	 0 	 57351 	 12468

	

438 	 12070 	 19465 	 V 	 0 	 0 	 0 	 15367 	 26907 	 17175 	 0

	

439 	 5409 	 0 	 0 	 0 	 0	 0 	 61348 	 0 	 19171 	 V

	

0 Strata 	 14 	 24 	 24 	 24 	 24 	 24 	 24 	 24 	 22 	 24

	

Biomass 	 286787 	 1>2306 	 07522 	 372968 	 71321 	 182410 	 20168 	 26907 	 93813 	 1260721

NOTE	 1: 1978 strata 425. 429 to 439 missing

2: 1578 strata 424 and 428 missing

J 1983 strata 421 missing

Missing stratum values have been interpolated by taking the mean of that stratum in the

remaining years for which data are available multiplied by the yercontage of the total

of that years sampled strata over the 16 year total of the means of the same strata.
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SPECIES: 	 Haddock 	 TADLE: 8io ' kg 	 EXP.TPE: i&2

	

/EARS 	 No. 	 Mean

	

Stratum 	 1980 	 1Y81 	 1982 	 1983 	 1984 	 1985 	 Years 	 Biomass 	 Stratum

	

415 	 O 	 O	 0 	 0 	 0 	 16 	 0 	 415

	

416 	 0 	 V 	 0 	 20604 	 O 	 O 	 16 	 9853	 416

	

417 	 0	 0 	 0 	 13419 	 0 	 V 	 16 	 1631 	 417

	

418 	 V 	 O 	 O 	 8056 	 V 	 8152 	 16 	 1013 	 418

	

419 	 0 	 0 	 V 	 0 	 0 	 0 	 16 	 0 	 419

	

420 	 23568 	 54329 	 184389 	 531764 	 161613 	 70705 	 16 	 72977 	 420

	

421 	 0 	 V 	 0	 0 	 V 	 0 	 15 	 0 	 421

	

422 	 O 	 0 	 0	 48044 	 0 	 O 	 16 	 3003 	 422

	

423 	 0 	 0 	 0 	 0 	 0 	 66434 	 16 	 4152 	 433

	

424 	 V 	 0 	 0 	 0 	 8 	 27649 	 15 	 1735 	 424

	

425 	 O 	 0 	 O 	 0 	 O 	 0 	 15 	 4043 	 425

	

426 	 O 	 21072 	 0	 17745 	 406726 	 363378 	 16 	 62264 	 426

	

427 	 0 	 0 	 0 	 0 	 0 	 0 	 16 	 0 	 427

	

428 	 V 	 V 	 V 	 0 	 0 	 0 	 15 	 0 	 428

	

429 	 0 	 0 	 V 	 0 	 0 	 V 	 15 	 0 	 429

	

431 	 0 	 V 	 0 	 O 	 V 	 0 	 15 	 O	 431

	

432 	 0 	 0 	 0 	 V 	 0 	 0 	 15 	 0 	 432

	

433 	 V 	 0 	 34411 	 A 	 0 	 15641 	 15 	 3168 	 433

	

434 	 0	 0 	 O 	 72000 	 0 	 0 	 15 	 4557 	 434

	

435 	 0 	 27763 	 32662 	 1172220 	 706697 	 12076950 	 15 	 964339 	 435

	

436 	 0 	 138743 	 43814 	 0 	 0 	 166492 	 15 	 22094 	 436

	

4 717 	 269 	 04343 	 66O448 	 17 O67 	 541757 	 667854 	 15 	 03269 	 437

	

418 	 V 	 0 	 8587 	 15539 	 345368 	 496347 	 15 	 59802 	 438

	

439 	 0 	 0 	 0	 36087 	 306741 	 O 	 15 	 26797 	 439

	

0 Strata 	 24 	 24 	 24 	 23 	 24	 24 	 0 Strata

	

Biomass 	 49637 	 426250 	 972311 	 2105544 	 2468902 	 13959602 	 1424698 Biomass

NOTE: 	 1: 1970 strata 425, 429 to 439 missing

2: 1978 strata 424 and 428 missing

3: 1983 strata 421 missing

Missing stratum values have been interpolated by taking the meao of that stratum in the

remaining years for which data are available multiplied by the percentage of the total

of that years sampled strata over the 16 year total of the means of the same strata.
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?ABLE Ir. Biomass estimates in numbers of southern Gulf haddock (MAFG division 4T) as derived
from September surveys on the FV E. E. Prince.

	

SPECIE'S: 	 Haddock 	 TABLE Numbers 	 EXP.T'rFE: 1&2

YEARS
	19Th	 97 	 77 	 197 	 1 975 	 4 7' 	 7' 	 ?S tratum 	 ^::.• 	 1=; 1 	 r4: 	 1973 	 ,,,4 	 4: 	 b 	 i4;; 	 1918 	 1979

	4 1 5 	 0 	 0 	 0 	 0 	 0 	 0 	 0	 0
	416	 18180 	 23774 	 1 	 0 	 35661 	 0 	 0	 8 	 0
	417	 12672 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0

	

418 	 i) 	 r	 0 	 0 	 0 	 o 	 0 	 0 	 0
	0 	 ii 	 0 	 0 	 IJ 	 )J 	 0 	 0 	 0

	4201	 0 	 0 	 0 	 23989 	 0 	 0 	 93242 	 0 	 0 	 .>
	421	 io 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0
	422	 t) 	 't 	 0 	 0 	 0 	 :` 	 0 	 0 	 0 	 r:
	423	 0 	 0 	 C 	 0 	 0 	 0 	 0	 0 	 0 	 0
	424	 j 	 0	 i 	 i) 	 (? 	 :} 	 +.' 	 0 	 218 	 0

	

425 	 1.'2`87 	 54 7 44 	 0 	 0 	 0 	 72992 	 8 	 0 	 0

	

426 	 0 	 0 	 0 	 J 	 0 	 :I 	 37462 	 !f 	 lj 	 120412

	

427 	 0 	 0 	 0 	 0 	 0 	 A 	 j}	 0 	 Q 	 8

	

428 	 0 	 ,	 0 	 0 	 0 	 :i 	 0 	 0 	 0 	 0
	429	 +', 	 0 	 0 	 r 	 ( 	 o 	 o 	 ;i 	 0 	 ;i

	

431 	 >> 	 0 	 t} 	 0 	 0 	 0 	 ii 	 0 	 0 	 0
	432	 8 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0

	

433 	 504 	 0	 0 	 i, 	 j 	 0 	 0 	 8 	 U 	 0

	

434 	 725 	 } 	 0 	 0 	 0 	 0 	 r: 	 r 	 0 	 0

	

435 	 111612 	 0 	 34704 	 0 	 0 	 34704 	 iJ	 0 	 0 	 704502
	436	 2305 	 Q 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0
	437	 41561 	 17922 	 269838 	 152936 	 0 	 87840 	 29434 	 0 	 86027 	 12468

	

438 	 9794 	 9732	 0 	 0 	 0 	 0 	 238500 	 35494 	 51524 	 0

	439	 3420 	 0 	 0 	 0 	 0 	 0 	 20449 	 0 	 19171 	 0

	

# Strata 	 i4 	 4 	 214 	 24 	 24 	 24 	 4. 	 :.4 	 1.4 	 24
	Numbers	 20166' 	 106172 	 303742 	 176925 	 35661 	 195536 	 203683 	 35494 	 156940 	 842382

NDTE: 	 1: 1970 strata 425, 429 to 439 missinq

2: 1978 strata 424 and 428 missing

3: 1983 strata 421 missing

Missing stratum values have been interpolated by taking the wear; of that stratum in the

remaining years for which data are available multiplied by the percentage of the total

of that years sampled strata over the 16 Year total of the means of the same strata.
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TABLE I. cun ioued

SPECIE: Kaddo k TABLE Numbers ExP.TPE	 1&2

No. Mean
Stratum 1980 1981 1992 1983 1984 1985 Years Numbers Stratum

415 0 V 0 0 0 0 16 0 415
416 O 0 0 2V604 V V 16 6139 416
417 0 O O 13418 O 0 16 1631 417
418 0 O 0 16111 0 8152 16 1516 418
419 0 O O V O V 16 0 419
420 23568 80670 421460 699690 129627 70705 16 96438 420
421 0 0 O V 0 O 15 0 421
422 0 0 V 72065 0 0 16 4504 422
423 0 V 0 O O 66434 16 4152 423
424 V O V 0 0 27649 15 1742 424
425 V O 0 V 0 0 15 8064 425
426 V 21072 0 17745 60089 464524 16 79457 426
427 V V 0 V O O 16 V 427
423 0 0 0 0 O 0 15 0 428
429 0 0 0 0 0 0 15 9 429
01 0 0 0 0 0 0 15 0 01
432 0 0 0 0 0 0 15 O 432
433 0 0 34411 0 0 15641 15 3160 433
434 O 0 0 72000 0 0 15 4545 434
435 0 27763 65325 1665786 595645 7947188 15 699514 435
436 0 46248 43814 V O 138743 15 14444 436
437 13034 182977 1488467 84024 440962 503994 15 260480 437
438 0 0 8587 31078 353052 459851 15 61385 438
439 0 0 0 18044 242164 0 15 18928 439

0Strata 24 24 24 23 2^ 24 # Strata
Numbers 36602 358730 2062064 3467565 2371539 9702881 1266099 Numbers

NOT[:	 1: 1970 strata 425, 429 to 439 missing
2: 1978 strata 424 and 428 missing
3: 1983 strata 421 missing

Missing stratum values have been interpolated by taking the mean of that stratum in the
remaining years for which data are available multiplied by the percnnta9e of the total
of that years sampled strata over the 16 year total	 of the means of the same strata.
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TABLE 17. Biomass estimate in kilo,Tras+s of southern Gulf herring (NFO division 4Ti as derived

from September surveys on the RV E.E.Prince.

SPECIES: Gulf herring 	 TABLE: Biomass — kq 	 EXP.TYPE: 1&2

	

`TEARS 	 Year

	

Stratum1970 	 1971 	 1972 	 1973 	 1974 	 1915 	 1976 	 1977	 1 978 	1979'

0

51510

208 772

706293
G "S'Li•S

792315

13°7665

647223

ik

0

328812

323830

6873598

43846

38193

0
(+

415 	 (1 	 0

416 	 16266 	 18180 	 28096

417 	 38762 	 11405 	 1164416
419 	 2432641 	 16303 	 6149944
419 	 230968 	 24059 	 543454

420 1395616 1791205 162863.+

421 1214352 1683551 1432607

422 8388190 15153237 3193836

423 2511192 	 0 	 379779
424 	 379596 	 !. 	 0

425 	 6410 	 0 	 ii

426 	 0 	 0 	 0

427 	 0 	 9916511 	 0

428 	 515189 	 ;) 	 0+

429 3878873 	 4461336 	 422302

431 	 870965 	 964745 	 0

432 	 422809 	 0 	 0

433 4467163 	 3170692 	 161932

434 	 202457 	 150+324 	 41267
435 	 74430 	 0 	 0

436 	 9939 	 100997 	 0

437 	 80126 	 43791 	 0

438 	 14075 	 128810 	 0

439 	 2592 	 0 	 0

	

0	 0 	 ii 	 ( 	 0 	 0

	

681260 	 4171150 	 518813 	 1605333 	 0 	 0

	

74886 	 57861 	 3625007 	 3733130 	 0 	 48+52

	

1424304 	 0 	 442239 	 157250 	 866131 	 63032

	

4026251 	 38934 	 46717+07 	 160+2I3 	 25330+2 	 237312

	

15047 	 10459+ 	 0 	 645741 	 224625 	 263645

	

389471 	 13961559 	 1035001 	 931444 	 288261 	 453262

	

97902 	 0 	 0 	 C, 	 o 	 0

	E; 	 0 	 G 	 0 	 54209
	18246' 	0	 0 	 0 	 0 	 0
	(i 	 0 	 0 	 0 	 1; 	 0

	

C+ 	 0 	 43882 	 0 	 75136 	 f

	

0 	 457135 	 787540 	 1103866 	 0 	 0

	

186538 	 0s 	 4521171 	 3948473 	 0 	 0

	

C+ 	 17437 	 0 	 0 	 60931 	 3086353

	

0 	 43013 	 325945 	 416898 	 31646287 	 0

	

43846 	 0 	 41267 	 0 	 0 	 0

	

210537 	 ;; 	 0 	 r, 	 0 	 0

	

0 	 0 	 0 	 0 	 0 	 `i

	

16.968 	 CI 	 0 	 0 	 0 	 0

	

ii 	 0 	 0 	 0 	 0 	 10

	

j 	 0 	 0 	 0 	 0 	 0

# strata 	 13	 24 	 24 	 24 	 24 	 24 	 24 	 24 	 22 	 24
Biomass 24891131 38135351 15146265 11242488 7190158 18855884 15243122 12706848 33468882 4151906

t4DTE: 	 1: 197D strata 425, 429 to 434 missing
2: 1978 strata 424 and 428 missing

3: 1783 strata 421 missing

Missing stratum values have been interpolated by taking the mean of that stratus in the

remaining years for which data are available multiplied b1 the percentage of the total
cf that years sampled strata over the 16 year total of the seers of the same strata.



38

TABLE17. continued

SPEC[ES 	 SuK herrinq TABLE: Bimess - kq [XP.TVPE: 	 i&2

YEARS No. Mean

Stratum 1980 1931 1982 1783 1984 1985 Years 8iumass Stratum

415 0 0 0 A 64807 O 16 4050 415

416 V O 0 V O 117736 I6 14487 4i6

417 9124 11405 0 1340 O 0862 16 516051 417

418 45649 951O 16167 224665 16302 956457 16 800745 418

419 40521 177198 129574 94821 477334 37578 16 326675 419

420 24878 27988 395119 972037 11052780 8390383 16 2366167 420

421 30177 0 32699 79909 340273 1008089 15 726451 421

422 1139463 28826 294729 0 2792153 9632059 16 3645482 422

423 77506 0 73427 0 0 13609 16 204750 423

424 0 0 0 0 24011 0 15 28613 424

425 0 0 0 0 0 57625 15 5143 425

426 O O 0 O 10703 22023 16 14483 426

427 0 V 0 0 0 41319 16 622364 427

428 0 0 V 0 0 0 15 39633 428

429 49125 Al 54583 54583 15530488 13031028 15 2520241 429

431 48355 0 48355 135472 0 126550 15 698746 431

432 0 0 1150844 137661 206733 20687 15 339205 432

433 O 217330 O 0 7256476 2762319 15 3583856 433

434 0 0 38974 0 57478 1979334 15 162425 434

435 0 0 V O 493426 138816 15 59713 435

436 O 0 0 0 16649 0 15 7974 436

437 O k 20483 O 0 13655 15 6439 437

433 0 0 0 8587 0 29197 15 11292 438

439 O 0 0 0 0 30674 15 2079 439

0 Strata 24 24 24 23 24 24 0 Strata
Biomass 1464798 472257 2254954 1721153 41626343 38741580 16707070 Biomass

M0T[ 	 1: 	 1970 strata 425, 429 to 439 missing

2: 	 1978 strata 424 and 428 missing

J: 	 1983 strata 421 missing

Missing stratum values have been interpolated by taking the sean of that stratum jr the
remaining years for which data are available mu\tiylied by the percentaqe of the total
of that years seapled strata over the 16 year total of the aeans of the s.ee strata,



TABLE i8. Biomass estimates in numbers of southern Gulf herring hF0 division 4Ti as derived

from September =_ur ey=_. on the RV E.E.P'rinre.

SPECIES: Gull herring 	 TABLE: Numbers 	 EXP.TYPE: 162

1EAPS

Stratum 	 1970 	 1971 	 1972 	 1973 	 1974 	 1975 	 1978	 1977 	 1978 	 1979

415	 ,t

416 	 48799 	 18180 	 56192 	 51510 	 0 	 0 	 0 	 D 	 0 	 G

417 	 92433 	 22810 3633986 	 31605 2007285 13534136 1583775 5334435 	 0 	 0

418 	 955027 	 16303 25974479 2407989 	 243462 	 152184 1624570 177915/2 	 0 	 158181
419 	 2155703 	 96237 7943022 	 18331 6556929 	 0 6599386 	 610128 	 849469 	 357933
420 	 9212383 	 7743231 8814854 3563752 15709224 	 116818 25258127 1129454 	 1438392 	 651164
421 	 6329323 	 8306579 10322377 3907110 	 64187 	 3 47828 	 0 7511007 	 1837839 3181399

	

422 36974096 60892084 13865330 23370658 1655250 40939011 3018917 356543i 	 967774 1520951
423 	 9347215 	 0 1154838 	 0 	 97902 	 0 	 0	 0 	 0 	 0

424 	 1527531 	 1, 	 0 	 0 	 0 	 0 	 0 	 0 	 218477 	 0

425 	 20374 	 0 	 0 	 0	 72992 	 i 	 0 	 0 	 i	 17

426 	 :l 	 0 	 6 	 0 	 f. 	 0 	 0	 :) 	 0 	 it

427 	 0 29749533 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0

428 	 1958172 	 0 	 0 	 1) 	 0 	 0 	 117019 	 00 	 292350 	 0

429 18635270 19175460 1318616 	 0 	 0 17,54935 2112371 3427185 	 0 	 0

43i 	 2796976 	 3510753 	 0 1260448 	 573314 	 0 12227713 11782446 	 0 	 0

4321. 	 526. X714 2 	 0 	 0 1469892 	 0 	 52311 	 0	 0 	 616136 30397991
433 27534930 16664565 	 485797 81822668 	 0 	 129040 53971132 2954018 149112626 	 0

434 	 856762 	 526152 	 82534 	 43846 	 43846 	 0 	 41267 	 0 	 0 	 0

435 	 260952 	 0 	 0 	 117516 	 522872 	 0 	 0 	 0 	 0 	 D

436 	 12606 	 100997 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0

437 	 13046 	 87982 	 0 	 0 	 16868 	 0 	 0 	 0 	 0 	 0

438 	 41271E 	 343493 	 0 	 Of 	 0 	 0 	 0 	 0 	 0 	 0

439 	 4319	 0 	 ;i 	 n 	 00	 0 	 4 	 0 	 t`

1Strata 	 13 	 24 	 24 	 24 	 24 	 24 	 24	 24 	 22 	 24
Biomass 	 124006329 147254364 74157025 97025126 27560131 56622243 57970177 54105668 158333623 38377619

NOTE: 	 1: 1970 strata 425, 429 to 439 missing,

2: 1978 strata 424 and 428 missing

3: 1983 strata 421 missing

Missinq stratum values have been interpolated by taking the mean of that stratum in the
remainiriq years for which data are available multiplied by the percentage of the total
of that years sampled strata over the 16 year total of the means of the same strata.
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TABLE IQ . continued

PECIES: 6;i1f herrin, 	 TABLE: Number_ 	 EXO. TYPE: 1t-2

YEARS
	

N=_. 	 Mears
Stratum 	 1980
	

11781 	 1982 	 1983 	 1984
	

1985 YE' r5 	 Wiimberr Stratum

415 0 (1 0 0 64907 0 16 4050 415
416 0 0 0 0 0 353209 16 32993 416
417 27372 45620 0 26835 G 10862 16 1646450 417
418 145506 9510 16167 1300551 639087 3684468 16 3445905 418
419 101302 690460 474265 407591 358711005 7515E 18 2094914 41P
420 99511 111950 1422428 5044385 44447487 30144094 16 9660141 4217
421 622596 " 96230 561870 13855578 14678209 15 4507383 422
422 5188953 8 478 989480 ri 10733831 38102500 16 1380 169 422
4271^^, 232518t.^_51^ 0 73 274: 0 0 i	 ^ 	 ,20262T 16 6 94283 44 23
424 0 0 0 0 24011 0 15 110626 424
425 i} 0 0 0 0 144054 15 14534 425
426 0 0 0 1 21407 591893 16 38331 42
427 0 i ik si 0 41319 16 1861928 427
429 0 0 0 C} 1 0 15 147971 428
429 196500 0 109156 54583 69944564 59381072 15 10922233 429
431 48355 0 48355 2219517 0 126550 15 20137155 431
432 0 018701208 1133882 915407 37121 15 3808604 432
433 0 5723027 6 0 22250642 8803200 15 20054847 433

434 0 0 38974 0 208044 8142830 15 624016 434
435 0 0 0 0 1757409 381743 15 19017062 435

43v 0 0 4 33292 0 15 9131 436

437 0 0 24483 0 0 13655 15 950 437
438 0 A 0 353 it 87591 15 30054 433
439 i 0 0 0 0 46011 15 3146 434

P Strata 24 24 24 23 24 24 * Strata
Bioaass 5662613 6667045 21990183 8812851 168183782 164387845 75757239 $iotass

is 1970 strata 425, 429 to 439 missing
2: 1978 strata 424 and 428 missing

3:1483 strata 421 missing.

Missing stratum values have been interpolated by taking the «yean of tha t stratu s In the
remaininq years for which data are available eultiplied by the percentage of the total

of that rears sampled strata over the 16 year total of the mears of the same strata.
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TABLE 19. Biomass estimates in kilograms of southern Gulf redfish ?NAFB division 4T) as Jeri e

from September surves on the RV E.E.Prtrice.

	SPECIES: Redfish	 TABLE: Biomass - k.ri 	 EXF.TYF'E: 1&2

"EAPS
Stratum 	 1970 	 1971 	 1972 	 1973 	 1974 	 1975 	 197 	 1977 	 1973 	 1979

415 12340383 6306963 34730852 31689272 35377811 86370,94 8992575 485G7252 27840867 4704i111

	416	 593079 25351+95 	 492.776 	 991562 	 927175 	 " 	 94960 2266427 	 15357 2 	 16266

	

417 	 12672 	 (! 	 0 	 ;I 	 0 	 F: 	 0 	 11408 	 !}

	

418 	 0 	 ) 	 0 	 0 	 0	 i 	 ) 	 _i 	 o
	419	 C) 	 0 	 22644 	 0 	 it 	 i 	 0 	 (i	 ii 	 FBI
	420	 Cr 	 !; 	 0 	 ;} 	 '.) 	 i? 	 i) 	 0 	 f}

	421	 i) 	 l} 	 0 	 0 	 0 	 0 	 ri 	 0 	 0 	 0

	

422 	 0 	 0 	 0 	 0 	 19016 	 0 	 27717

	

423 	 0 	 0 	 0 	 0 	 `! 	 0 	 0 	 0 	 i 	 0

	

424 	 0 	 0 	 i! 	 0 	 93584 	 0 	 0 	 0 	 6569 	 0

	

41 57527 	 9 	 7 7 f 5 1 0784 5 97 7 	 7 	 5- z 	 p 	 27 	 1227	425	 ^, ^,.. 	 809 3010  , ^39^66 1:9.4,t4^ 	 : t►4,,74; 	 ^30 50 03 1 '7:9898 ^t63L75 ^.,.; u8 2

	

426 	 0 	 0 	 0 	 0 1371671 	 22477 	 37462 	 19833 	 178494 	 Of

	427	 0 	 0 	 0 	 l 	 ('	 0 	 !} 	 1	 1 	 ;i

	428	 a 	 0 	 0 	 0 	 21941 	 •j 	 0 	 0 	 1189 	 0
	429	 0 	 1,' 	 ±' 	 F.} 	 !f 	 i} 	 f} 	 (I

	

431 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0	 0 	 it

	

432 	 0 	 0 	 117 	 0 	 0 	 0 	 ii 	 0	 0 	 0

	

433 	 L) 	 ! 	 0 	 t 	 0	 F) 	 0 	 i 	 tF 	 0
	434	 2062 	 0 	 si 	 i}	 38974 	 s.'; 	 0 	 0 	 i
	435	 t} 	 f, 	 0 	 i'} 	 11 	 0 	 ii 	 ! 	 0 	 ji
	416	 7751 	 0 	 55497 	 0 	 0 	 0 	 {r 	 0r, 	 0

	

437 	 41501 	 63108 	 45482 	 50979 	 19117 	 683847 	 14338 	 15092 	 129040 	 13034

	

438 	 63244 	 38929 	 10427 	 0 	 29979 	 0 	 15794 	 8587 	 8587 	 0

	

439 2796560 13817379 1569792 1653363 1610390 4418531 	 43820 6764735 1399506 9474012

	

4 Strata 	 13 	 24 	 24 	 24 	 24 	 24 	 24 	 24 	 22 	 24
Biomass 	 20014780 30855484 46016736 52359221 50236261 208515700 1266996 61483249 32481099 57804222

NOTE; 	 1: 1970 strata 425, 429 to 439 ♦iiissino
2: 197E strata 424 and 428 missing

?: 1983 strata 421 missing

Missing stratum values have been interpolated by taking the mean of that stratum in the

remaining years for which data are available multiplied by the percentage of the total

of that pears sampled strata over the 16 year total of the means of the same strata.
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FEClES: Rdfish TABLE 8iom; - kg EXP.TYP	 :	 !i'2

YEARS No Mean
3tratum 1980 1981 1982 1983 1984 1985 Year 	 Rio Stratum

415 8461053 20323426 4295471 11500660 7683637 20259974 16 2O8D0271 415
416 76293 32416 64848 1338168 3848511 45700 16 845491 416
417 0 0 17890 0 8295 14256 16 4032 417
418 0 0 0 0 0 0 16 0 418
419 0 0 0 0 0 O 16 1415 419
420 0 0 O V 0 0 16 0 420
421 0 0 0 O 8 0 15 0 421
422 0 0 0 0 0 0 16 2858 422
423 O 0 0 O 0 O 16 0 423
424 0 0 0 0 0 27649 15 7987 424
425 17811974 27328082 588565 17385588 5937099 19060916 15 008266R 425
426 1217502 856934 41200 0 1626904 492620 16 366569 426
427 0 0 91920 0 525876 0 16 38606 427
428 0 0 V 0 0 0 15 1446 428
429 0 0 0 0 0 0 15 O 429
431 0 0 0 0 0 0 15 O 431
432 V 0 0 0 0 V 15 0 432
433 0 0 V 0 V 0 15 0 433
434 0 O 38974 0 O V 15 5001 434
435 0 V 0 0 0 O 15 V 435
436 V 0 43814 41623 126851 25226 15 18798 436
437 O 42331 165369 68689 75535 176894 15 100647 437
438 V 12165 1064827 22491 660771 518245 15 153378 438
439 13226953 20656902 7185147 504161 6194016 12668404 15 6782104 439

#	 Strata 24 24 24 23 24 24 # Strata
Biomass 40793775 69302256 18825933 35391380 26637495 53289884 39291271 Biomass

NOT[:	 1: 1970 strata 425. 429 to 439 missing
2: 1978 strata 424 and 428 missing
3: 1983 strata 421 mios|oy

Missing stratu	 a\uss have been interpolated by taking the mean of that stratum in the
remaining years for which data are available multiplied by the percentage of the total
of that years sampled strata over the 16 year total of the means of the same strata.
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TABLE 20. Bio^ass estimates in numbers of southern Gulf redfis;F ,NAFO di isian 41:. as derived

from. September surveys on the RV E.E.Prince.

SPEC1E5: Redfi=_h 	 THBLE: Nuibers 	 E:XF.T' 'E: 1&2

EAPS
c 	 D 71 	 2 	 173 	 197 4 	 r 	 7 C 	1977	 1978 	 • -Jtrjtu 	 770 	 91l^l 	 1 	 1!!1 	 1 	 a 	 1! 	 74 	 j9^^^ 	 19 ❑ 	 ^ - 	 i)i	 Lti

41 	 3335t:277 13756859 5986127 3  5 6213542 6459502 1 17508147 20761382 75753622 38173180 	 7549231
416 	 182692 10 5770097 	 1356422 2240672 	 2674542 	 0	 170468 5357009 	 2584B 	 10266
417 	 12672 	 0 	 0 	 0 	 0	 0 	 0	 11405 	 0 	 0
418 	 0 	 ? 	 0 	 0 	 } 	 Fo 	 0	 0 	 r'
4 1 7 	'.'	 0 	 22644 	 1 	 0 	 `t 	 0 	 0 	 0

420 	 0 	 0 	 C. 	 0 	 0 	 0 	 i 	 0 	 0	 0
421 	 0 	 0 	 0 	 0 	 i;	 0 	 0 	 0 	 0	 4
422 	 l'0 	 ' 	 2 1

	

0 	18016	 !7 7
423 	 0 	 0 	 0 	 i 	 0 	 0 	 0 	 0 	 0 	 i;
424 	 0 	 0 	 0 	 0 	 280739 	 +0 	 0 	 0 	 4613 	 0
425 13075193 19644024 17101029 34070180 30641080 17007/81 	 5044282 	 7148941 	 4882656 	 2699920
426 	 0 	 0 	 0 	 0 	 6230153 	 2135311 	 18731 	 19933 	 1983E
427 	 ii 	 o 	 o 	 0 	 0 	 F 	 r. 	 0 	 } 	 t
428 	 f` 	 0 	 0 	 0 	 3212 	 0 	 452

429 	 0 	 0 	 0 	 0 	 0 	 n 	 0 	 0
431 	 " 	 ii 	 << 	 1 	 0 	 0	 0	 0 	 0 	 :i
432 	 a 	 0 	 a 	 0 	 a 	 ii	 ii 	 0 	 0
433 	_t	 L 	 0 	 f.	 {; 	 0 	 0
434 	 29 	 .I 	 i) 	 'i 	 38974 	 > 	 Q 	 0 	 r;
435 	 0	 t 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 }

436 	 2624 	 0 	 l6492 	 0 	 0 	 C, 	 ii 	 0 	 i
37 	 .55 • 	 7)75972 	 t 	 2 	 3 823 4 	 v^ 	 5^ 	 150 0 1 003 •s43 	 13li^ 	 7:;, 	 ^±:^^-^ 	 :^:-,..^ 	 190008 	 1 6 44062 9234 	 :^21^^.83 	 .^r351 	 .^.9^ 	 ^_ 34

r 	 3^ 559 	 20855 	 0 	 7 0^ 	 0 	 70004 	 E 7 	Ii438 	 349,59 	 ^;9:,.,' 	 ^:d.,.. 	 :92'a 	 ^..4 	 25762E+,.3.
439 87099343 74110031 17009090/ 	 8714104 20623910 15935926 	 43910 14579414 	 1216313 1790767

'L Jtr eta 	 13 	 24 	 24 	 24 	 24 	 24 	 24 	 24 	 22 	 24
flu tiers 	 136099636 114036502 95727912 102982560 125194797 55839322 26184054 102892903 45763434 100112935

NOTE: 	 1: 1970 strata 425, 429 to 439 missing

2: 1978 strata 424 and 429 missing

3: 1983 strata 421 missing

Mis=sing stratum values have been interpolated by taking the mean of that stratu..s in the

remaining Years for which data are available multiplied by the percentage of the total

of that years sampled strata over the 16 year total of the ,weans of the same strata.
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TABLE 20. contiriu^

SPECl[S Radfish TABLE Num ers EXP.TYPE 	 1&2

YEARS No. Meao
Stratum 1980 1981 1982 1983 1984 1985 Years Numbers St,atus

415 165876331 30471573 8464488 22285262 14768200 34946505 16 3669V387 415
416 117237 494493 28801 2471381 6633714 234698 16 1869402 416
417 0 0 17890 0 8295 14256 16 4032 417
418 0 O 0 0 0 0 16 O 418
419 0 V O O 0 0 16 14i5 419
420 O 0 0 0 O O }6 O 420
421 0 0 0 0 V 0 15 0 421
422 0 0 O 0 16 2858 422
423 0 0 0 0 0 0 16 0 423
424 O O O 0 O 55297 15 21291 424
425 55432473 58317279 11530486 31761209 9549492 49466182 15 22960718 425
426 1798157 2389446 193546 0 5009151 267102 16 1290542 426
427 V 0 229549 V 826376 0 16 65995 07
429 0 O 0 0 O 0 15 2085 429
429 0 0 8 0 0 0 15 C 429
431 0 0 0 O O O 15 O 431
432 V O O 0 0 0 15 0 432
433 0 O O 0 O 0 15 0 433
434 V 0 38974 0 0 O 15 5052 434
435 0 0 0 O 0 0 15 0 435
436 0 0 43814 332983 142707 25226 15 46092 436
437 0 7023 825489 660612 722253 859024 15 627895 437
438 V 72992 3761245 577395 051697 2598522 15 612088 438
439 24685634 58317881 14507045 16185099 11135954 23481024 15 36941597 09

0 Strata 24 24 24 23 24 24 # Strata
Numbers 99621134 150113887 39905467 74273941 50647839 10351746 101141448 Numbers

NOTE: 	 1: 1970 strata 425. 	 429 to 439 missinq
2: 1978 strata 424 and 428 missiog
J: 1983 strata 421 missing

Missinq stratum values have been interpolated by taking the sea of that stratum in the
remoioinq years for which data are available multiplied by the percentage of the total
of that years sampled strata over the 16 year total of the means of the sate strata.
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Figure 1. Stratification scheme used for the southern Gulf
of St. Lawrence research surveys carried out in
September of each year on the RV E.E. Prince.
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Figure 2. Population biomass in numbers and weight of
Atlantic cod as estimated from September surveys

in the southern Gulf of St. Lawrence.
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Figure 3. Distribution of Atlantic cod in September as

determined from 1b years of research surveys on

the RV E.E. Prince. The dark outlined strata

represent over 50 .1. of the biomass and the total

stippled area over 75% of the biomass.
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Figure 4. Catch per unit effort in weight and numbers per
tow of Atlantic cod derived from the September
research surveys of the southern Gulf of St.
Lawrence on the RV E.E. Prince.
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Figure 5. Weight at age of Atlantic cod in September as
calculated from data collected over 16 years in
the southern Gulf of St. Lawrence on the RV E.E.
Prince.
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Figure 6. Atlantic cod population composition (%) in
September for 1983 to 1985 from research surveys
in the southern Gulf of St. Lawrence on the RV
E.E. Prince.
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Figure 7. Population biomass in numbers and weight of
white hake as estimated from September surveys
in the southern Gulf of St. Lawrence.
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Figure 8. Distribution of white hake in September as

determined from 16 years of research surveys on

the RV E.E. Prince. The dark outlined strata

represent over 50% of the biomass And the total

stippled area over 757 of the biomass.
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Figure 9. Catch per unit effort in weight and numbers per
tow of white hake derived from the September
research surveys of the southern Gulf of St.
Lawrence on the RV E.E. Prince.
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Figure 10. Weight at age of white hake in September as
calculated from data collected over 16 years in
the southern Gulf of St. Lawrence on the RV E.E.
Prince..
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Figure 11. White hake population composition (%) in

September for 1974 to 1979 from research surveys

in the southern Gulf of St. Lawrence on the RV

E.E. Prince.
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Figure 12. White hake population composition {X) in

September for 1980 to 1985 from research surveys

in the southern Gulf of St. Lawrence on the RV
E.E. Prince.
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Figure 13. Population biomass in numbers and weight of

American plaice as estimated from September surveys

in the southern Gulf of St. Lawrence.
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Figure 14. Distribution of American plaice in September as

determined from 16 years of research surveys on

the RV E.E. Prince. The dark outlined strata

represent over 507. of the biomass and the total
stippled area over 757. of the biomass.
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Figure 1 . Catch per unit effort in weight and numbers per
tow of American plaice derived from the September
research surveys of the southern Gulf of St.
Lawrence on the F<V E.E. Prince.
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Figure 16. Weight at age of American plaice in September as
calculated from data collected over 16 years in
the southern Gulf of St. Lawrence on the RV E.E.
Prince.
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Figure 17. American plaice population composition (%} in
September for 1983 to 1985 from research surveys
in the southern Gulf of St. Lawrence on the RV
E.E. Prince.
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Figure 18. Population biomass in numbers and weight of
haddock as estimated from September surveys

in the southern Gulf of St. Lawrence.
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Figure 19. Population biomass in numbers and weight of

haddock as estimated from September surveys in

the southern Gulf of St. Lawrence. The 1985 has

been removed to enhance the scale for the earlier

years.
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Figure 20. Distribution of haddock in September as

determined from 16 years of research surveys on

the RV E.E. Prince. The dark outlined strata

represent over 50% of the biomass and the total
stippled area over 75% of the biomass.
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Figure 21. Population biomass in numbers and weight of

Gulf herring as estimated from September surveys
in the southern Gulf of St. Lawrence.
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Figure ;' . Distribution of Gulf herring in September as
determined from 16 years of research surveys on
the RV E.E. Prince. The dark; outlined strata
represent over 5()7 of the biomass and the total
stippled area over 75Y of the biomass.
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Figure 23.. Population biomass in numbers and weight of

redfish as estimated from September surveys

in the southern Gulf of St. Lawrence.
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Figure 24. Distribution of redfish in September as

determined from 16 years of research surveys on

the RV E.E. Prince. The dark outlined strata

represent over 50% of the biomass and the total
stippled area over 757. of the biomass.
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