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ABSTRACT
The provisional landings of American plaice in NAFO Division

4T during 1990 were 5,614 t. The proportion of the total
landings taken by seines was 44%, representing a decrease of 2%
from 1989. Bottom trawls took 37% of the total landings. RV
mean numbers per tow during 1990 were the highest since 1983.
The increase appeared to be due to strong year-classes from 1984
to 88. The average total mortality estimates for ages 8-18 from
the RV data were 0.37 for 1971-79 and 0.54 for 1980-89. Assuming
natural mortality to be 0.2, fishing mortality during the 1980s
was above F0 1• Status quo projection gave a yield of 4,242 t.
Fifteen per cent of the mature biomass, as determined from the RV
survey, gave a yield of 3,433 t. Therefore, a TAC of between
3,000 t and 5,000 t is considered to be closer to the F 0.1 level
for this stock than the current TAC of 10,000 t. However, a
restrictive quota may result in increased discarding at sea. One
of the conservation measures that can be used to protect fishery
resources is the closure of areas where juveniles are abundant.
The distribution of young fish, as determined from the combined
RV data from 1971-1989, showed two distinct centers of
distribution: a major settling area in the Baie des Chaleurs and
a lesser one between Prince Edward Island and Cape Breton Island.
With increasing age, the distribution spread from these points to
a relatively even distribution throughout the Magdalen Shallows
by ages 9 and 10. Strata 418, 419 and 434 were the most
important for the youngest ages. The pattern for ages 1 to 10
from the 1990 RV data showed a similar pattern overall with two
important foci. However, the highest catches of age 2 plaice
were in stratum 22, which lies due east of the Acadian Peninsula.
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Selon les donnees provisoires, les debarquements de plie 
canadienne dans la division 4T de l'OPANO etaient de 5 614 t en 
1990. Les seineurs ont capture 44 p. 100 de ce total, ce qui 
represente une baisse de 2 p. 100 par rapport A 1989. Les pecheurs 
au chalut de fond ont capture 37 p. 100 du total des debarquements.
Quant au navire de recherche, la moyenne de ses debarquements de 
1990 n'avait jamais ete aussi elevee depuis 1983. L'augmentation
semble itre due aux fortes classes de 1984 A 1988. D'apres les 
donnees obtenues par le navire de recherche, on a estime que la 
mortalite globale moyenne chez les classes d"ge 8 A 18 s'est 
situee A 0,37 pour 1971-1979 et A 0,54 pour 1980-1989. En presumant 
que la mortalite naturelle etait de 0,2, la mortalite par peche au 
cours des annees 1980 aurait donc ete superieure au FQ,1. En 
maintenant le statu quo, on projetait un rendement de 4i42 t. 
D'apres les etudes du navire de recherche, quinze pour cent de la 
biomasse mature a donne un rendement de 3433 t. Par consequent, un 
TPA qui se situerait entre 3000 t et 5000 test juge plus pres du 
niveau Fo" que le TPA actuel de 10 000 t. Toutefois l'imposition
d'un cont1ngent limitatif pourrait entralner une augmentation des 
rejets en mer. Une des mesures de conservation que l'pn pourrait
adopter pour proteger les ressources halieutiques serait 
d'interdire la peche dans les secteurs ota les juveniles sont 
abondants. L'ensemble des donnees recueillies par le navire de 
recherche entre 1971 et 1989 a permis d'identifier deux centres de 
distribution distincts des juveniles : une concentration majeure
dans la baie des Chaleurs et une autre moins importante entre l'1le 
du Prince Edouard et l'1le du Cap Breton. Rendus A l"ge 9 ou 10, 
la plie canadienne semble s'eloigner de ces deux points de 
concentration pour se repartir de faQon plus uniforme A travers les 
petits fonds des Iles de la Madeleine. Les strates 418, 419 et 434 
etaient les plus importants lieux de frequentation des individus 
plus jeunes. Les donnees obtenues par le navire de recherche en 
1990 donnent cette meme distribution dans l'ensemble de la region 
a l'etude et on ,compte deux importants points de convergence. On 
note cependant que les prises les plus elevees de la plie de deux 
ans ont ete realisees dans la strate 22 qui est situee plein est 
par rapport A la peninsule acadienne. 
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IBTRODUCTION 


since 1965, the nominal landings of American plaice from 
NAFO Division 4T have varied from a high of 11,780 t in 1966 to a 
low of 4,987 t in 1989 (Table 1). A precautionary TAC of 10,000 
t has been imposed on the landings of this fishery since 1977. 
The average annual landings have been over 1,500 t less than 
this. Landings during the last three years were less than 7,000 
t. 

Historically, the American plaice fishery was primarily a 
by-catch fishery of the southern Gulf of st. Lawrence cod 
fishery. Since 1986, a fiFhery directed for American plaice has 
taken roughly half the total landings. American plaice is 
exploited by fishermen using mobile gears (M.G.), such as otter 
trawler, Danish and Scottish seines, and fixed gears (F.G.),
including: gillnets, longlines and handlines. The composition of 
gears has changed from mainly longlines from 1937 to 1946 to a 
mixed fishery of longlines, otter trawls and Danish seines from 
1947 to 1963 (Powles 1969). Since 1965, gillnets have also been 
used (Table 1). Danish seines have taken an increasing
proportion of the total landings since 1965 and are now the 
dominant gear type. 

Nominal Landings and Desoription of tbe Fisbery in 1"0 

The nominal landings for 1990 were tabulated from the provi­
sional data supplied by the statistics Branches of the scotia­
Fundy, Newfoundland, Quebec and Gulf regions of the Department of 
Fisheries and Oceans. The provisional estimate of the landings 
for 1990 was 5,614 t, up 600 t from the all-time low of 4987 t in 
1989. Nominal landings, by gear and month, are presented in Table 
2. Nominal landings of flatfish in the entire Gulf of St. 
Lawrence are shown in Table 3. The total flatfish landings in 
the Gulf for 1989 were approximately 2800 t lower than the 28 
year average. 

The progression of landings with time in the 1990 M.G. 
fishery was slightly faster than in 1989 (Figure 1). The F.G. 
fishery proceeded at a more steady pace than in 1989. 

The proportion of NAFO Division 4T plaice landed by province
during 1990 could not be calculated due to the lack of data. The 
proportion of Division 4T plaice landed in Quebec decreased from 
38% of the total landings in 1988 to 34% in 1989 (Table 4, Figure
2). The Maritimes took virtually all of the remaining landings
(65.6%). The proportion taken by Danish, Scottish and pair 
seines (M.G.) increased from 38% of the landings in 1988 to 46% 
in 1989 (Table 1). Landings by fixed gear (F.G.) decreased 
substantially from 1,370 t during 1988 to 759 t during 1989. 
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There have been no closures of the American plaice fishery 
in 4T since 1985 (Table 5). The M.G. (65-100'), (45-65') and 
«45') fishermen caught substantially less than their 
allocations. The F.G. fishermen also caught less than their 
allocation of 1500 t. Closures in the cod fishery to protect 
young cod ( G. Chouinard, Gulf Fisheries Center, Moncton, N.B., 
pers. comm.) may have influenced the fishing patterns of American 
plaice fishermen in two ways: 1) when the cod fishery was closed 
more vessels would be directed towards American plaice; 2)
fishermen complained that they were forced to stop fishing 
groundfish altogether during the cod fishery closures because 
they quickly exceeded their by-catch of cod. This latter problem 
was reported most frequently by P.E.I. fishermen. 

Age Determination 

The procedures for calibration and age error checking used by 
the Gulf, MAFD cod program were applied throughout age reading 
(Tallman 1988 and Chouinard ~ Al. 1987). The results of age
reader agreement tests are shown in Table 6. The overall agree­
ment was 70 to 80 %, with no bias. 

XItPUT DATA 

A) Commercial pishery Data 

i) Landings and Weight at Age 

Sampling of the commercial fishery during 1990 was 
comparable to previous years. samples were taken from May to 
November, representing over 97% of the landings. Over 15,000 fish 
were measured during 1990 ( Table 7) and, of these, ages were 
determined for 1,851 fish. 

Semi-annual age-length keys were prepared for the periods 
before and after July 31. This split provided the best balance 
for the temporal aspects of the fishery, which began in April and 
closed by the end of November (Table 2). As well, the partition 
provided the best balance of landings, ages, and lengths sampled
within the major gear types (Tables 2, 4, 5). We assumed that 
age at length was unaffected by gear sampled, and combined oto­
liths within each half of the year to make the semi-annual keys. 

The length frequencies (by gear and semi-annual period
weighted by the corresponding landings) were used with the 
appropriate age-length key to obtain the landings at age by gear 
and half year period (Table 8). Sampled gears were grouped in 
the following categories: 1) otter trawls and paired bottom 
trawls (PTa's); 2) Danish and Scottish seines; and 3) gillnets
and longlines. The unsampled landings were incorporated by 
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multiplying the landings at age for sampled gears by the ratio of 
the total landings over sampled landings. 

All calculations of age-length keys and landings by gear 
within semi-annual periods were done separately for each sex. 
The landings at age for males, females and juveniles were com­
bined to give the overall landings at age for a gear type. 

Landings at age and its variance, by gear and semi-annual 
period, are presented in Tables 9 and 10. The variances are 
similar to those recorded in recent years. 

The weights at age fro~ 1976 to 1990 were determined using a 
length-weight relationship calculated from RV surveJ' dtbta for 
each year. Th! 28~iessions for 1990 were (Y=.007107X· 0 1)
and (Y=.004486X • ) for the males and females respectively.
The lengths and weights at age for 1990 by sex are shown in 
Tables 11 and 12. 

A decline in the average length at age from the first half 
of 1990 to the second was observed in some age groups of both 
sexes in all gears. Tallman (1991) suggested that this was a 
result of the movement of the fleet from the south-eastern part 
of the the southern Gulf of st. Lawrence to the north-western 
Gulf during the course of the fishing season. American plaice in 
north-western Division 4T grow more slowly than those of south­
eastern 4T. Hence, the fleet may land smaller fish at age
during the latter half of the year. An alternative hypothesis 
.(Tallman 1991) is that the larger fish migrate into a winter 
refugium in the Laurentian Channel sooner than the smaller fish. 
Clay (1991) and Powles (1969) showed that the Channel is used by 
American plaice during the colder months (Table 12). 

The combined landings at age for 1976 to 1990 are shown in 
Table 13. During 1990, fewer fish over age-13 were landed 
compared to 1989. The matrix shows some strong year classes 
apparently recruiting to the fishery in the late 1970'S. During 
the 1980's, recruitment appears to be much less. This pattern
continued for 1990, but landings show modest increases in some of 
the younger age groups. The coefficients of variation of the 
landings at age from 1976 to 1990 are shown in Table 14. 

B) catch at Age 

The stratified-random bottom trawl survey carried out by
research vessels in NAFO Div. 4T during September of each year 
since 1971 ( Halliday and Koeller 1981) supplied the raw data for 
the calculations. The survey trawl was equipped with small mesh 
liners of 32mm in the lengthening piece and 6mm in the codend 
(Halliday and Kohler 1971). According to Clay (1979), this 
should retain 50 per cent of the plaice of 7 em length. However, 
Halliday et ale (1989) noted that survey catches had a modal 
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length of 22 em, suggesting that fish smaller than this may not 
have been fully recruited to the gear. Even so, the survey
probably gives an unbiased estimate of the population size 
structure available to commercial gear (greater than 20 em). 

The methodology for estimating the discarded portion of the 
commercial catch is given in Tallman and Forest-Gallant (1990).
The discards at age for 1976 to 1990 are shown in Table 15. As 
expected, the range of lengths is less than the landings at age
but the number of ages where discarding occurs is broad (on 
average ages 4 to 15). 

The catch at age, incluJing discards, is shown in Table 16. 
The age of full recruitment appears to be between ages 7 to 9 
compared to 12 or 13 for the landings at age matrix. Weights at 
age for the catch including discards are shown in Table 17. 

Commercial Catch Rate. 

Tallman and Sinclair (1988) used catch rates to judge
relative changes in stock size of the American plaice stock in 
NAFO Division 4T. However, we deem the catch rate series to be 
unreliable as an indicator of stock size because the fleets 
participating in both the plaice directed and cod directed 
fisheries are thought to change as a function of stock size. 
As well the "catch" recorded is the landings and not the true 
catch. 

Re.earch Survey Data 

In 1986, the research vessel ~ Prince was replaced by the 
Lady Hammond to conduct the fall groundfish survey in the 
southern Gulf of St. Lawrence. A comparative fishing experiment
between the two vessels was conducted during the 1985 survey to 
determine conversion factors. A constant trawlable unit size was used 
for both vessels. The CAFSAC Statistics, Sampling
and Surveys Sub-committee recommended that the catch per tow of 
American plaice from the ~ Prince be multiplied by a factor of 
1.8 to be made comparable to the new survey estimates from the 
~ Hammond. The numbers at age for 1971 through to 1985 
were adjusted using this conversion factor. 

In addition to the change of survey vessels, a change was 
made to the survey design. From 1984 to 1986 the random 
stratified station design was replaced by a fixed survey with 
random initial allocation of stations. Since 1987, the random 
stratified survey design was used. 

From 1984 to 1986 length frequency sampling was conducted on 
sexes cOmbined. Sexed length frequencies were resumed in 1987. 
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The sum of the mean numbers per tow at age from 1971-1990 
are shown in Figure 3. Mean numbers per tow at age are presented 
in Table 18. A conspicuous pattern in this matrix is the high 
mean numbers per tow for the late 1970s, presumably reflecting
high abundance for this period. The numbers per tow for 1986, 
1987, 1988 and 1989 are the lowest in the series. The 1990 mean 
number per tow is the highest since 1983. There was a large
increase in the numbers captured between ages 2 and 6 in 1990 
compared to the previous few years. 

BS~IKA~IOH OP PARaHB~RS 

A) Kortality e.ti.ated fro. survey data 

Total mortality, Z, at age, was calculated for the period 
using catch curve analysis (Ricker 1975) with consecutive ages of 
a cohort (Table 19). While these were variable from year to 
year there were generally higher total mortalities during the 
1980s than during the 1970s as indicated by averages in Table 20. 
Also the total mortalities at age increased to about age-8. Z's 
were relatively constant after age-8 up to age-18. Estimates of 
abundance for older age groups were not used because sampling was 
limited. The average age 8 to 18 values of Z were 0.37 for 1971­
79 and 0.54 for 1980-89. FO 1 for this stock is estimated to be 
0.2 with M assumed to be 0.2. Thus, fishing mortalities have 
been above the target in recent years. 

The coefficients of variation from the survey are shown in 
Table 21. These were calculated as per Tallman and Sinclair 
(1989). However, this method may be somewhat biased. A more 
appropriate method of calculating the variance with three sex 
groups would be to calculate the variance on the mean number per 
tow within each stratum and then take the weighted average across 
all strata. 

RV mean number per tow for plus groups are shown in Table 22. 
The trends in Z at age were smoothed by calculating total mortal­
ities from a matrix of plus groups(Table 23). 

D) Pishable Dio.a•• 

Total biomass was estimated from the RV surveys from 1987 to 
1990 by combining the biomass of the male, female, and juvenile 
plaice. This period was chosen because there was relative 
stability in the mean number per tow. Biomass for each sex was 
estimated by multiplying the weighted average weight at age times 
the numbers at age. 
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The biomass of age-10 and older fish for the years 1987 to 
1990 was estimated by combining the age-10+ biomass estimates of 
the males, females and juveniles (Table 24). 

B) Bati.atioD of Total Allowable Catch 

We used total mortality estimates, dis-aggregated by age, to 
calculate biomass and thence a TAC. The estimated average
fishing mortality for ages 8 to 18 is approximately 0.34. The 
abundance indices from both the RV survey and the commercial 
catch rates indicate relative stability in the population during
the 1980s. The average landings over the same period (1981-90) 
were 7,242 t. We used the catch equations to estimate the 
biomass (B) as: 

C Z 
B - ---------­

= 27,566 t 

where, C = average landings (7,242 t) 

Z = current total mortality (0.54) 

assuming M = 0.2 then 

F = current fishing mortality (0.34) 

Therefore one could estimate the FO• 1 catch as 

C = 
ZO.l 

= 4,544 t 

FO•1 - 0.2 
ZO.l = 0.4 

We consider the result to be reasonably precise because the RV 
survey catch has relatively low coefficients of variation at most 
ages (Table 21). However, this estimate is made with theassump­
tion that biomass has been relatively stable in the recent past,
the age structure remains stable, recruitment has been stable and 
there have been no changes in the partial recruitment. An addi­
tional assumption is that the pattern of discarding does not 
change with time. 
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An alternative method, which approximates fishing at Fo l' is 
to multiply the fishable biomass by 0.15 (D. Rivard, DFO, Ottawa, 
pers. comm.). Using this method with the age-10+ biomass from 
1987 to 1990, the projected yield is 3,433 t. 

Juvenile Are•• 

One of the conservation measures that can be used to protect
fishery resources is the closure of areas where juveniles are 
abundant. To investigate this, we combined the data from the 
annual RV abundance surveys fro. 1971 to 1989 and plotted the 
distribution for ages 1 through 10 in Figure 4. The distribution 
shows a distinct pattern. Two centers of distribution were 
identified: a major settling area in the Baie des Chaleurs and a 
lesser one between Prince Edward Island and Cape Breton Island. 
with increasing age, the distribution spreads from these points 
to a relatively even distribution throughout the Magdalen
Shallows by ages 9 and 10. Figures 5 and 6 show that the 
distribution of juveniles is confined to a limited number of 
strata. Strata 418, 419 and 434 were the most important for the 
youngest ages (Figure 7). Strata 422 was important for ages 3 
and older. We used SAS PROC GCONTOUR to give a plot of the 
expected densities by latitude and longitude of ages 1 to 10. 
Two clear foci are apparent for ages 1 to 3, one in the Baie des 
Chaleurs and one between Cape Breton I. and P.E.I. (Figure 8). 
The pattern gradually diffuses until, by ages 9 and 10 the two 
groups have joined to cover the Magdalen Shallows. The 1990 RV 
data revealed a similar overall pattern (Figure 9, Tables 25 to 
28). However, the highest catches of age 2 plaice were in 
stratum 422 which lies due east of the Acadian Peninsula. 

PROGNOSIS 

The survey mean number per tow in 1990 shows improvement in 
the stock numbers, mainly due to increases in the younger ages. 
Estimates of F indicate levels in excess of FO.1. The status quo
projection suggests that fishing at FO 1 would require a 
reduction in the TAC to below 5000 t. Fifteen per cent of the 
fishable biomass suggests a lower TAC of about 3,433 t. Given 
the concordance of all the indices, a more appropriate TAC for 
this stock is between 3,000 and 8,000 t. However, discarding
continues to be a serious problem with this stock. A TAC that is 
restrictive to the fishery, such as 4,000 t, may result in more 
fish being discarded and no conservation gains being realized 
from the reduction in landings. 
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--------------------------------------------------------------------------------
----------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

rable 1. laminal landinaa (t) of 4'1 ~rlcan plaice tram 1115-1110 

11)' major .ear typea. 


lEAR 0fI OfI-l 0fI-2 8Il1 OR LL LBP DrIERS '!OfAL 'lAC 

-_.._-------------------------------------------------------------------------­1115 7782 1.54 388 212 141 10385 

1111 .011 581 2322 375 2 434 11710 

1117 7237 211 1151 328 117 50 251 8351 

1118 7100 237 113 218 4 31 1.0 1S18 

1111 5809 425 141. 421 58 17 244 .112 

1170 21 5713 477 2243 431 71 7 134 1201 

1171 4111 401 2885 171 21 I 317 1513 

1172 14 4275 110 2571 211 73 11 III 8214 

1173 20 3087 471 2748 241 73 1 401 7047 

1174 0 3551 585 3711 250 8 5 314 .485 

1175 1 3207 715 3117 217 14 11 214 1443 

1171 41 4017 2814 3315 225 2 8 512 11112 

1177 35 4261 375 4015 242 11 17 351 1320 10000 

1178 58 3851 881 3415 378 42 38 478 8031 10000 

1878 83 3415 811 3711 721 I 17 1161 10081 10000 

1880 1485 1109 558 3500 717 55 5 183 8212 10000 

1181 1022 1311 290 3575 1084 88 2 452 7134 10000 

1882 '742 580 137 4124 105 84 5 55 8542 10000 

1983 821 479 102 4085 484 76 10 17 8094 10000 

1884 235 601 2582 3702 1905 386 25 191 8627 10000 

1985 165 824 3027 3870 1007 404 29 164 8490 10000 

1986 74 768 2125 3089 640 308 U 127 7175 10000 

1987 50 1075 2101 3140 831 664 87 136 1064 10000 

1988 15 540 2002 2842 857 484 33 116 6989 10000 

1989* 498 1433 2271 548 190 21 26 4987 10000 

1990* 733 1321 2469 858 323 10 100 5814 10000 


AVERAGE 487 3014 993 2963 590 U6 19 273 8484 


*(PROVtSIOHAL DATA) 

(,ear type.: OTB-Otter Trawl. (unapecified), OfIl-otter Trawl-.ide, 

0fI2-otter Trawl atern, SHU- Seine., GN-GillDeta, LL-Lonaline., 

UP-Sandline. ) 


Table 2. Prel~nary landin,. (t) of American plaice for 1990 by ,ear and III01ltb. 

GEAR JAN FEB MAR APR MAY JURE JULY AUG SEPT OCT MOV DEC TOTAL 

OfIl 11.8 109.6 86.7 59.2 84.8 81.5 214.1 85.3 0.0 733.0 
O'1'B2 0.3 0.0 0.1 8.9 87.5 169.8 304.7 244.3 189.1 190.3 125.3 0.9 1321.2 

PTB 0.1 2.0 0.0 1.0 1.0 4.1 
'l'XS 0.0 0.0 0.7 28.4 5.8 9.2 7.6 11.1 14.0 1.5 78.3 
SDN 0.1 85.4 268.7 309.8 287.6 236.3 265.5 207.9 198.1 1.0 1840.4 
sse 17.0 37.0 94.4 131.8 18.8 43.9 35.1 4•• 4 492.2 
SPIt 0.8 8.2 34.2 41.0 31.1 10.2 9.7 0.0 136.1 
GNS 0.0 0.0 0.0 20.9 55.8 139.8 132.8 112.12 127.2 39.2 20.5 10.1 658.2 
LLS 0.0 3.2 16.6 80.5 8•• 0 50.7 30.2 20.6 9.0 296.8 
LBP 0.0 0.2 5.7 0.9 1.8 1.2 0 •• 10.0 
LBB 0.0 0.0 0.0 4.2 3.2 5.1 8.3 4.2 2.5 0.2 25.7 
FPtf 0.1 0.2 0.0 0.0 3.2 3.4 1.5 ••3 3.1 0.2 16.9 

0TH2 0.5 0.2 0.0 0.0 0.0 0.0 0.7 

TOT 0.4 0.7 0.2 125.5 803.9 883.5 1061.0 889.5 788.3 750.3 497.3 21.2 5613.6 

* Value. of 0 indicate lanclinaa of laaa than 50 Xa. 

- Indicate no lancliusa 

(Gear type.: OfIl- otter tr_l-aide, 0fI2- utter t.r_l-atern, onu- lliclwater tr_l-atern, PrB- bottom pair trawl 

!IS- ahrtmp t.r_l, SOl- daaiah aeine, sse- acott.iah aeine, SPIt- pair aeine(2 boata), GIS- lillDet aet 

LLS- .et line., LBP- handlinea, LBB- handlinea with bait, PPM- uncovered pound neta. 

PWR- ,",ira, 68- , RT- rakea and t.ona•. ) 
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Tabl. 3. CoaIDerdal tlat.fieh llOIDiDal lllDdiDle (tl in IAPO Divieiou 41ST 
fram 1183 to 1110 

YELLOW An.A1ITIC GREll. WIITIK NER. 1IlISP!C. TOTAL 
YUll TAIL BALIBUT BALIBUT WITCII I'LOUlIDER PLAIC! FL01IlIJ)ER ru.msa 

------_.._-------*------------------------------------------------------­
1183 107 537 4250 3185 8470 18521 
IM4 85 815 1350 3014 .803 I 15858 
1185 53 113 24 3808 4411 110M 5 18800 
IM6 157 812 385 3712 3138 12720 20702 
IM7 71 480 385 2714 2454 10417 24 18583 
1868 12 4.. 811 3380 551 11832 17018 
1868 288 510 .02 4783 1710 10178 18031 
1170 51 501 1112 4805 2"4 13234 U413 
1171 40 454 154 3821 2842 11770 18181 
1872 3 310 183 2001 1811 1724 1373 11005 
1873 6 385 783 22.24 2:t'4 8141 2428 18337 
1174 27 418 1011 3247 1178 11261 811 188" 
1175 3 272 15.. 2722 2050 10177 3851 20711 
1876 37 116 2011 1875 2471 14265 1785 27848 
1177 30 150 3861 3038 1358 12755 1885 23285 
1878 13 135 6247 4510 1238 12375 1116 25712 
1871 69 132 8711 4561 1722 12833 814 21102 
1180 46 202 7006 3527 2053 11115 1163 25112 
1981 14 15 3176 1112 2013 10210 532 17952 
1182 6 11 2269 1282 2338 8092 4" 14558 
1883 50 174 1105 1177 1711 8382 782 13479 
1984 82 176 2126 1107 178 11780 65 15524 
1885 212 164 2364 1824 1883 11366 2 17815 
1886 418 313 8530 1831 3838 8348 22.278 
1887 408 261 11068 2608 2808 10408 27585 
1888 215 238 7583 2530 1847 8880 21313 
1889* 49 253 5122 2206 2586 6720 16846 
1990· 87 503 2767 1769 2581 61i140 14647 

------~------------------------------------------------------------------AVERAGE 83 332 2873 3048 2251 10518 632 11748 

(* l'.ROVISIONAL DATA) 

Tabla 4. Tha 1988 proviaioual flatfieh nominal lllDdinae (t) in tha Gulf 
of St. Lawranca by RAFO divieiou and provinca. 

COUNTRY YELLOW ATLANTIC GREENLAND WINTER AHElUCAN 
CODE TAIL BALIBUT BALIBUT WItcH I'LOUlIDER PLAIC! 

4R 1.3 1.2 67.6 164.5 0.1 116.6 
0.0 7.8 4.3 0.0 0.0 7.1 
4.5 71.8 317.0 787.8 406.5 712.5 

TOTAL 4R 5.8 80. iii 388.1 162.4 408.6 116.2 

4S 0.0 0.1 47.0 8.2 0.0 17.8 
0.8 73.5 1814.2 10.8 210.3 717.0 
0.0 0.0 4.1 3.3 0.0 1.2 

TOTAL 4S 0.8 73.6 1865.3 103.4 210.3 816.0 

4T 38.2 13.1 2.1 856.4 1488.4 3271.8 
3.8 85.4 2864.5 283.9 478.4 1709.9 
0.0 0.0 0.1 0.2 0.0 5.6 

TOTAL 4T 42.0 88.5 2867.5 1140.5 l1i176.8 4887.3 
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------------------------------------------------------------------

table 5. a••ourc. allocation acheme for AmericaD plaic. iD 
divi.ion 4t 1887-1880 (H.G.-.obil. I.ar, r.G.-fiz.d I.ar). 

rIIAL 
Al.LOCAtICIIS CAlCB 

DAR GEAR (toaD•• ) (toaD•• ) CLOSURI 

-------------------.-----------------------------------­1887 H.G (85-100) 500 308 _._.
H.G (1••• thaD 85) 1000 8080 
r.G (1••• thaD 85) 1500 1071 -. 

1888 M.G (85-100) 500 802 
_._.

M.G (1••• thaD 85) 8000 5800 _.
r.G (1••• thaD 85) 1500 148 

1888 H.G (85-100) 500 178 
_._.

H.G (45-85) 3800 1508 
H.G (1••• thaD 45) 4200 2480 

_._.
r.G (1••• thaD 85) 1500 880 

1880 H.G (85-100) 500 388 DOD. 
H.G (50-84) 2880 1188 DOrI. 

H.G (45-411) 810 271 DOD. 
H.G (1••• then 45) 4200 18211 DOD. 
r.G (1••• thaD 85) 1500 752 DOD. 

tab1. 6. AI. r.ad.r t ••t. on otolith. r.ad from 18110 IV 
.~lina aDd c~.rcial fi.h.ry (+ or - indicat•• bia.). 

Oat. Ccmparhon 
(1991) U sar•••nt) 

sewn•••• CGlllllHIlt. 

JAN 28 82 -0.59508 10 SDWHESS 

FEll 13 84 -1.420311 RO SDWBESS 

MAR 1 82 -0.88372* IE-TEST 

MAR 4 83 0.071068 10 SDWBESS 

MAR 13 78 -0.21011 10 S1CEWlfESS 

MAR 25 89 -0.56783 10 SDWBESS 

* .ilDificaDt sewn••• (bia.) 
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'l'Ula •• A9t1-l~ t.bla _M 111 tbe _lCl&l.t1ol1 ror 1990 _tch .t .ve 
-.- &lid -b- __ tbe ooerr1c1..u or tbe l~__19bt lNl.t1ON1l1..1p. 

IUJI 'l'AaLE ou.u ...3:00 MIIPLZ C&.'l'aI 
'l'YPE a3:SE (t) 

1990 AU\: ALL ou.u .rur-.:nn.T LIIIJO'l'II 6H3 261515 
UIa) ...15 

AU\: ALL GU.lIa ADG-DaC LIIIJO'l'II .0." 2.5. 
"'Ola) 1006 -----­----------------------------------------------------------------_.. 

loP (11,12,115,16) .rur-.:nn.T LIIIJO'l'II 1""0 .3.... 

1.1' (21,22,23) .rur-.:nn.T LIIIJO'l'II _2 12." 

loP ("1,SO,51,5:1,••) .rur-.:nn.T l.DG'l'II ..:11 ...".. 
loP (11,12,1.) ...UO-DBC l.DG'l'II :II.."" 

121••6 

loP (21,22.2:1) ...UO-DBC LDc:n'I! 1510:1 11"1.' 

loP ("1.150.151,15:1.15.) ...OO-DBC LDc:n'I! SO" :1121:1.' 

(o.ar typea: l0-0tter v.wl. ll_tar v.wl_lu. 12_tar trawl_tern. 

115-llldYater trawl (.taJm). 1.-bette. pail:' trawl. :ZO-Dan111h .alna (c.barter.), 

21-Dan111h .alne, :II:II-aoott1.b .a1na. :113-Pa1r .a1na. :ll-Purea .a1na. 

:I:I-Purea .alna-2 v....l •• "OwOl11a.ta, ..l-a.t 0111neta...:II-Dr1rt ~111Data, 


_Lo~11n.. , 51-.at 11n_, 152-Dr1t't 11_, 53-.&II411n.. , 15....n411n.. w1tb b.1t.) 
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------------------------------------------------------------------------------

Tabl. 9. LmeliDa' at as. ('ODD'.) of RAFO Diviaon U Allluicm 'laic. by ."1' 
mel ....on for 1990 

JAR-JULY JAR-JULY 

toTAL MEIGB'IED 
AGE t1WfLS SlIDS GRALL t1WfLS SlIDS GRALL CAre! CAre! 

1 0.000 0.000 0.000 0.000 0.000 0.000 0.00 0.00 
2 0.000 0.000 0.000 0.000 0.000 0.000 0.00 0.00 
3 0.000 0.000 0.000 0.000 0.000 0.000 0.00 0.00 
4 0.180 0.305 0.000 0.117 338.481 0.000 339.13 344.93 
5 4.085 1.182 0.000 1.208 137.923 0.022 149.42 151.97 
I 107.920 34.955 0.248 52.908 235.758 0.319 432.11 439.49 
7 139.860 50.184 0.835 194.881 337.937 2.762 726.44 738.85 
8 460.161 151.870 3.482 385.853 518.142 '.532 1576.34 1803.28 
9 435.914 200.157 7.784 302.141 398.391 7.394 1350.43 1373.51 

10 336.309 1159.828 10.979 399.282 450.033 19.833 1388.08 1409.75 
11 255.941 150.122 14.1152 230.708 229.807 16.639 897.88 813.22 
12 153.181 171.150 24.527 137.911 118.708 12.394 618.37 826.90 
13 145.017 149.994 28.057 149.127 107.727 23.915 604.41 814.74 
14 83.1570 123.098 31.811 108.108 17.592 24.409 411.70 425.85 
15 58.309 119.153 38.645 84.172 44.128 21.709 366.12 372.37 
16 19.677 99.425 42.524 63.659 39.188 11.589 283.56 288.41 
17 13.500 93.310 38.448 35.685 17.872 15.317 214.13 217.79 
18 4.145 53.283 23.449 29.843 13.851 15.739 140.31 142.71 
19 0.376 55.596 32.486 21.723 8.198 8.417 127.30 129.47 
20 0.136 15.116 13.690 6.205 2.230 3.725 41.10 41.80 
21 0.144 21.834 14.507 4.892 2.225 3.751 47.35 48.16 
22 0.033 3.904 6.310 1.756 1.154 1.140 15.00 15.25 
23 0.046 4.625 5.297 0.120 0.261 0.209 10.56 10.74 
24 0.007 3.510 1.202 0.000 0.125 0.000 4.84 4.93 
25 0.000 0.170 0.000 0.444 0.263 0.341 1.22 1.24 

Table 10. Varimca at ale of a.tllllatad lmdina' of RAFO Division 4T 
American Plaice by ,aar and ••aeon for 1990. 

JAR-JULY JAR-JULY 

----------------------------­ --------------------------­AGE TRAWLS SEINES GII&LL TRAWLS SEINES GIIALL toTAL 

1 0.00 0.000 0.000 0.00 0.00 0.000 0.00 
2 0.00 0.000 0.000 0.00 0.00 0.000 0.00 
3 0.00 0.000 0.000 0.00 0.00 0.000 0.00 
4 0.08 0.100 0.000 0.07 622.41 0.000 122.66 
5 0.38 0.456 0.000 14.61 323.78 0.001 339.23 
6 729.92 70.185 0.036 228.94 1985.70 0.027 3014.81 
7 1016.78 124.232 0.189 813.74 2025.62 0.458 3981.02 
8 2752.05 350.016 1.717 1277.33 3420.71 2.059 7803.88 
9 2682.08 508.774 2.995 1140.17 2227.94 1.939 6563.90 

10 2097.99 428.401 5.452 1338.55 2179.27 8.277 8055.93 
11 1535.57 373.843 10.145 760.73 1036.06 5.931 3722.28 
12 629.61 404.817 18.703 378.84 450.59 4.711 1887.015 
13 919.28 379.323 28.232 345.65 279.44 9.483 1961.40 
14 180.10 304.880 31.600 231.65 181.10 10.177 939.50 
15 283.88 303.666 40.832 156.19 64.18 1.170 858.41 
16 38.59 217.222 43.791 140.65 122.82 8.272 571.35 
17 17.79 2315.552 47.459 52.95 17.48 7.084 379.29 
18 3.54 152.399 30.761 34.07 8.86 7.815 237.05 
19 0.08 15".637 45.404 26.98 4.59 3.399 235.09 
20 0.03 38.6910 20.318 6.69 0.79 2.069 88.59 
21 0.02 48.1589 21.905 4.00 0.155 1.1573 715.83 
22 0.01 4.5115 9.374 0.99 0.40 0.912 115.19 
23 0.01 1.582 7.948 0.03 0.07 0.053 14 .158 
24 0.00 7.883 1.240 0.00 0.02 0.000 9.15 
25 0.00 0.000 0.000 0.16 0.05 0.075 0.28 
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tABLE 11. A'VEIIAG! WEIGHT (kl) At AGE or IAPO DMSICIt 4f 
AHEIIlCAI I'LAICI It GIAR AID IIASCII I'OR IHO. 

---------------------------SlX~----------------------------.JAR-JULY AUG-DEC 

-----~.------------------- --------------------------­
AGE DAWLS DIDS GRILL DAWLS DIDS GRILL 

1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
4 0.1908 0.1908 0.0000 0.0000 0.0582 0.0000 
5 0.1919 0.2122 0.0000 0.1518 0.1037 0.0000 
8 0.3281 0.2424 0.0000 0.1151 0.1225 0.0000 
7 0.2820 0.2717 0.0000 0.3808 0.2010 0.4113 
8 0.2975 0.3207 0.3453 0.3143 0.2312 0.4810 
9 0.3083 0.3173 0.5188 0.3308 0.2893 0.4288 

10 0.3037 0.3348 0.5218 0.3402 0.2901 0.5835 
11 0.3238 0.3881 0.8028 0.3307 0.2713 0.4847 
12 0.3248 0.3848 0.5827 0.3709 0.2883 0.4296 
13 0.3128 0.4070 1.0335 0.3574 0.2926 0.8673 
14 0.3614 0.4288 0.7084 0.4034 0.3592 0.6319 
15 0.3725 0.5023 1.0511 0.4225 0.3479 0.6747 
18 0.5605 0.5955 0.8592 0.4853 0.7862 0.4853 
17 0.5677 0.5999 0.8707 0.8211 0.5683 0.5254 
18 0.8141 0.8141 0.0000 0.0000 0.0000 0.0000 
19 0.0000 1.0565 0.0000 0.4472 0.4472 0.0000 
20 0.0000 1.8650 0.0000 0.0000 0.0000 0.0000 
21 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
22 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
23 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
24 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
25 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

------------------------------SEX-FEHALlS--------------------- ­
JAN-JULY AUG-DEC 

AGE TRAWLS SEINES GJi&LL TRAWLS SEINES GJi&LL 
1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
4 0.0000 0.0000 0.0000 0.1927 0.1055 0.0000 
5 0.1032 0.1538 0.0000 0.2732 0.1903 0.2669 
6 0.2906 0.3136 0.3603 0.3389 0.2317 0.3700 
7 0.3318 0.3843 0.5328 0.3914 0.3496 0.5017 
8 0.3369 0.3800 0.7115 0.4291 0.3702 0.6163 
9 0.3976 0.4840 0.8752 0.4367 0.3975 0.6600 

10 0.4264 0.5506 0.7628 0.5048 0.4506 0.7325 
11 0.4641 0.6131 0.9721 0.5707 0.5088 0.8281 
12 0.5290 0.7290 1.0921 0.8231 0.5492 0.8388 
13 0.4875 0.8090 1.2074 0.7394 0.8787 0.9135 
14 0.5878 0.9570 1.2341 0.8800 0.7537 1.0633 
15 0.5424 1.0242 1.4322 0.9473 0.8860 1.1254 
16 0.8550 1.1168 1.4057 0.8273 0.8201 1.1673 
17 0.7703 1.2526 1.4830 1.1578 1.1084 1.3418 
18 0.8247 1.2703 1.5091 1.2838 1.2888 1.3779 
19 1.4475 1.5250 1.6588 1.2539 1.3002 1.3885 
20 1.7059 1.8360 1.8348 1.4108 1.5429 1.4851 
21 1.4748 1.6283 1.7088 1.8898 1.8277 1.8055 
22 1.9829 2.1877 2.2864 1.7111 1.7071 1.7309 
23 2.0493 1.9129 1.1347 2.2102 2.4345 2.2102 
24 1.7722 1.8389 1.8449 0.0000 2.9071 0.0000 
25 0.0000 3.2789 0.0000 2.0442 2.1087 2.1224 
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tABLE 12. AVERAGE LDO'l'I (CIII) AT NIl or IAFO J)mSOR 4t AHElUCAR 
PLAIC! BY GEAR An SIASOII ftIl 1880. 

--------------------------------SlX-HlLES--------------------------­JAR-JULY AUG-J)EC 
----------------------------- ---------------.------------­

AGE !'RAWLS HIlIES GMLL !'RAWLS HIlIES GMLL 

1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
4 28.0000 28.0000 0.0000 0.0000 lSI. 0000 0.0000 
5 27.8871 28.0000 0.0000 28.0000 22.7800 0.0000 
8 33.2132 30.0888 0.0000 33.0000 23.5401 0.0000 
7 31.7111 31.2031 0.0000 34.2115 28.0028 38.0000 
8 32.1887 33.0013 34.0000 32.'228 28.5471 37.8280 
8 32.8738 32.7277 38.3852 n.3843 31.8528 38.4180 

10 32.5070 33.3414 38.3714 33.8137 31.8328 38.8083 
11 33.1852 35.2388 44.3384 33.3028 31.1750 37.3845 
12 33.1588 34.1705 38.'848 34.5881 31.7538 38.4533 
13 32.7412 35.2888 48.4277 34.0285 31.8881 41.8817 
14 34.1782 38.0315 43.0000 35.3858 34.1875 41.2588 
15 34.7238 37.8378 48.7412 35.8212 33.8881 42.1338 
16 39.7930 40.5801 42.0000 38.0000 43.8408 38.0000 
17 40.0000 40.8385 48.0000 41.0920 39.8367 38.0000 
18 45.0000 45.0000 0.0000 0.0000 0.0000 0.0000 
18 0.0000 49.0000 0.0000 37.0000 37.0000 0.0000 
20 0.0000 59.0000 0.0000 0.0000 0.0000 0.0000 
21 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
22 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
23 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2" 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
25 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

-------------------------------SlX-FEHALES-------------------------­JAR-JULY AUG-J)EC 

AGE TRAWLS SEINES GR&.LL TRAWLS SEIlIES GR&.LL 
1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
4 0.0000 0.0000 0.0000 28.0000 22.8945 0.0000 
5 22.8115 25.7206 0.0000 31.1825 27.8895 31.0000 
6 31.74108 32.3739 33.7648 33.2035 28.1309 34.2284 
7 33.0565 34.3593 37.8833 34.7374 33.5161 37.4784 
8 33.1936 34.2881 41.1124 35.8803 34.0214 39.7452 
9 34.9263 36.5596 40.9818 35.8999 34.8131 40.5480 

10 35.5784 38.4710 42.8820 37.4877 38.2058 42.0373 
11 36.5774 39.5897 45.8047 38.8858 37.!\!I61 43.6351 
12 38.0678 41.6878 47.3952 39.9415 38.3618 43.8321 
13 36.9513 42.8832 49.0870 42.1885 41.0153 45.0933 
14 38.3422 45.3021 48.5825 44.0733 42.1413 47.3310 
15 38.2778 48.1889 51.8582 45.5389 44 .5193 48.1805 
16 40.5779 47.7858 51.5355 45.0282 43.0333 48.8802 
17 42.8835 48.6547 52.3348 48.4284 47.8829 50.8312 
18 43.7977 50.0239 52.8800 50.3389 50.2805 51.4797 
19 52.1815 53.2245 54.5429 48••15 50.3781 51.5284 
20 !\!I.2093 54.4919 57.2289 52.1020 53.4013 52.7135 
21 52.8245 54.2858 !IS. 1486 54.7336 56.3172 58.1378 
22 58.0000 59.7433 8O.!lS98 55.3187 55.2541 55.4871 
23 58.5844 57.3448 57.5384 80.0000 81.7884 80.0000 
24 58.0000 57.4856 58.8395 0.0000 85.2204 0.0000 
25 0.0000 87.8517 0.0000 58.5388 59.1087 59.2278 
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Tabl. 13. ESTIMAtED LARDIIGS AT AGE (,ODD) for 4T Plalc. fram 1171 to 1110 

AGE 1171 1177 1178 1171 1880 1881 1882 1883 1884 1885 1111 1187 1188 1989 1990 

--_.--------.-----------------------------------------------------------------------------------------------._.----_.------­1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4 0 3 I 2 0 0 0 4 48 18 0 1 23 11 345 
5 37 II 242 0 0 0 0 128 115 81 25 48 60 13 152 
6 457 801 771 473 81 41 25 177 358 12 317 131 232 381 440 
7 1380 2101 2002 1202 115 110 48 281 718 414 711 483 234 121 739 
8 2371 2253 3837 4182 1121 4111 378 417 712 880 1322 527 484 1111 1603 
9 2142 1884 2871 5723 2771 717 1081 521 110 728 1341 574 768 1531 1374 

10 2400 1825 2812 3128 21140 15114 1882 843 1557 1181 1113 714 731 1018 1409 
11 2031 1215 2144 2311 2271 1110 1482 1107 1823 1884 1505 784 822 828 913 
12 2818 1708 1470 1534 2722 1417 1411 1454 1828 2088 11177 868 180 669 627 
13 1488 102 1383 1051 2322 144 1027 1476 1001 178a 1572 1014 800 577 615 
14 716 584 720 a88 1663 1314 735 873 1211 1560 1016 184 a68 443 426 
15 317 281 542 30a 1586 2047 413 800 883 1112 718 158 828 391 372 
16 407 231 144 201 713 a4a 324 468 451 817 551 619 781 352 288 
17 334 201 102 127 412 1288 34 447 580 531 32a 664 433 243 218 
18 207 237 101 28 a7 803 255 217 378 258 171 337 368 200 143 
19 267 157 16 57 106 203 43 338 287 217 182 315 232 86 130 
20 165 171 33 44 133 280 24 115 117 138 136 215 205 88 42 
21 18 44 IS 71 31 221 73 74 57 70 111 164 81 56 48 
22 7S 20 0 17 0 0 35 105 24 60 34 118 73 31 15 
23 26 10 113 7 0 0 27 17 18 28 25 87 47 18 11 
24 14 17 29 0 0 0 11 3 0 15 18 45 50 6 5 
25 11 0 0 14 0 0 6 16 0 20 6 24 24 6 1 
26 6 14 15 0 0 0 2 11 0 0 6 26 0 3 0 

TOTAL 17121 14822 11124 22843 11358 13627 1488 9796 13296 13669 13188 10028 9240 9071 9917 

----------------------------------------------------------------------------------------------------------------------~-----

Table 14. CV'. (/l00) FOR LARDIIIGS OF 4T PLAICE FRCtI 1976 TO 1990. 

IDE 1976 1977 1978 1979 1980 1981 1982 !S183 1984 1985 1986 1987 1988 1989 1990 

4 0.000 0.000 0.000 0.000 0.000 0.847 0.000 0.000 0.126 0.198 0 0.000 0.043 0.030 0.044 
5 0.313 0.185 0.365 0.000 0.000 0.387 0.000 0.076 0.299 0.113 0.273 0.188 0.132 0.066 0.067 
6 0.118 0.128 0.234 0.290 0.820 0.340 0.398 0.140 0.210 0.la8 0.172 0.116 0.157 0.0~2 0.048 
7 0.071 0.079 0.129 0.153 0.204 0.268 0.413 0.133 0.070 0.106 0.122 0.062 0.140 0.040 0.043 
8 0.054 0.079 0.096 0.081 0.152 0.167 0.174 0.110 0.097 0.088 0.082 0.062 0.097 0.027 0.035 
9 0.058 0.08S 0.128 0.072 0.097 0.132 0.105 0.108 0.082 0.087 0.087 0.059 0.084 0.026 0.028 

10 0.053 0.086 0.118 0.082 0.116 0.107 0.077 0.086 0.068 0.069 0.078 0.050 0.081 0.020 0.029 
11 0.056 0.091 0.129 0.110 0.125 0.082 0.088 0.081 0.062 0.054 0.073 0.050 0.074 0.025 0.029 
12 0.044 0.064 0.139 0.130 0.110 0.118 0.092 0.072 0.064 0.047 0.063 0.0_9 0.069 0.021 0.033 
13 0.059 0.081 0.151 0.139 0.136 0.143 0.115 0.076 0.075 0.048 0.059 0.041 0.077 0.025 0.031 
14 0.07_ 0.086 0.116 0.127 0.171 0.128 0.132 0.102 0.074 0.052 0.071 0.0_3 0.068 0.025 0.046 
15 0.093 0.082 0.161 0.179 0.175 0.118 0.177 0.139 0.094 0.056 0.067 0.044 0.072 0.026 0.043 
16 0.081 0.093 0.324 0.211 0.197 0.149 0.203 0.169 0.194 0.066 0.069 0.049 0.071 0.031 0.066 
17 0.087 0.081 0.411 0.219 0.274 0.140 0.193 0.172 0.183 0.078 0.084 0.049 0.10_ 0.032 0.078 
18 0.108 0.Oa2 0.307 0.446 0.431 0.171 0.220 0.211 0.la9 0.109 0.112 0.066 0.123 0.041 0.045 
19 0.015 0.107 0.362 0.388 0.482 0.217 0.481 0.207 0.223 0.111 0.101 0.068 0.151 0.046 0.055 
20 0.117 0.087 0.351 0.422 0.703 0.331 0.560 0.333 0.310 0.174 0.127 0.07 0.174 0.036 0.032 
21 0.153 0.220 0.236 0.401 0.000 0.231 0.422 0.333 0.577 0.237 0.122 0.093 0.265 0.036 0.027 
22 0.197 0.311 0.000 0.589 0.281 0.244 0.400 0.352 0.739 0.252 0.166 0.103 0.274 0.052 0.048 
23 0.282 0.406 0.308 0.885 0.818 0.381 0.687 0.672 0.661 0.486 0.215 0.122 0.3_6 0.020 0.065 
24 0.369 0.314 0.379 0.000 0.000 0.297 0.a60 0.170 0.000 0.522 0.202 0.176 0.390 0.029 0.069 
25 0.353 0.000 0.000 0.586 0.000 0.517 0.761 0.711 0.000 0.815 0.271 0.211 0.504 0.036 0.025 
26 0.577 0.317 0.508 0.000 0.000 0.457 0.000 0.814 0.000 0.000 0.370 0.245 0.000 0.059 0.000 
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Tabl. 15. IAFO Diviaion 41 "'rioaa plaio. diaoarda at ... ('000) for 1878 to 1880. 

!lAB 

.._--------------------------------------------------------------------------------------------------------------------­AGE 1878 1877 1878 1878 1880 1881 1882 1883 1884 1885 1888 1887 1888 1889 1990 

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 47 0 0 0 0 0 0 11 
3 0 0 0 0 0 0 0 0 88 0 88 0 0 124 6 
4 1521 322 217 88 178 188 32 188 217 444 718 159 115 399 368 
5 14103 4445 1318 722 851 384 738 1022 810 1883 1370 1538 883 2396 2731 
8 28288 12182 3848 2883 2714 2883 1300 3235 1580 2148 3107 5888 4000 4718 5327 
7 18802 17897 8130 1884 7424 5881 3218 382. 2854 2832 4622 8871 3854 10080 5450 
8 8835 1248 5823 7202 1572 7505 8754 7011 3446 3832 3313 8673 5826 8273 6801 
9 8262 3385 1711 3141 4825 7083 5742 10588 4825 3177 3227 7708 388S 6866 4054 
10 5020 1840 878 1084 1842 4825 4287 7758 8018 3138 1868 8370 1862 4972 2730 
11 2524 781 388 438 488 218S 1458 1142 2531 3750 2334 SUO 1452 2S6S 1822 
12 153 385 58 158 157 187 202 4414 2371 2835 3703 4618 1224 2341 876 
13 0 103 27 45 75 10:; 8 1037 1010 2211 2253 2134 1011 lS71 647 
14 223 0 0 12 27 75 0 271 223 1746 1840 1753 871 1066 122 
lS 41 23 0 1 0 150 14 13 38 815 874 811 328 S49 172 
16 0 8 0 0 0 0 0 0 0 300 584 474 47 220 12 
17 30 0 0 0 0 0 0 38 11 138 268 142 40 108 3 
18 0 0 0 0 0 0 0 0 0 108 23 0 3 4 0 
19 0 0 0 0 0 0 0 0 0 38 43 0 0 0 6 
20 0 0 0 0 0 0 0 0 0 19 0 0 0 0 0 
21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL 91590 50550 22298 22788 28335 320S7 23754 48587 25584 29093 30013 54830 25721 46252 31138 

Tabl. 16. MAYO Diviaion 4T Catch at ... ('000) includinl diacarda for 1976 to 1890. 

YEAlI. 

--------------------------------------------------------------------------.-----------------------------------------­
AGE 1976 1977 lSI78 1979 1880 1881 1982 1883 1884 1885 1886 1987 1988 1989 1990 

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 0 0 0 0 0 0 0 47 0 0 0 0 0 0 11 
3 0 0 0 0 0 0 0 0 68 0 68 0 0 124 6 
4 1521 325 226 100 179 166 32 172 263 462 716 160 138 410 713 
5 14340 4544 1560 722 851 384 738 1150 80S 1752 1395 1587 853 2489 2883 
6 29725 12793 4Al22 3456 2785 2704 1325 3412 1816 2238 3504 6107 4232 5099 5767 
7 21182 20098 10132 8096 8039 6051 3265 3915 3652 3286 5391 9454 4188 11001 6189 
8 12006 11502 8660 11884 10701 7866 7132 7506 4228 4512 4635 8200 6310 9392 8404 
9 10404 5278 4382 8864 7586 7780 8803 11088 SS85 3805 4576 8282 4763 8397 5428 

10 7420 3265 3591 5020 4582 8488 5868 8601 7575 4297 3061 7164 2601 5990 4139 
11 4560 2086 2532 2817 2748 33SS 2840 10248 4354 5414 3839 6184 2274 3393 2735 
12 3771 2091 1528 1692 2878 2414 1881 5848 3888 5033 5380 5486 2204 3010 1503 
13 1466 100S 1410 1096 2397 1047 1035 2513 2018 3880 3825 3228 1811 2148 1262 
14 892 594 720 1000 1690 1388 735 1151 1522 3306 2856 2737 1939 1509 548 
15 446 312 542 310 1586 2197 427 883 822 1727 1672 1869 1156 940 544 
16 407 239 144 208 713 848 324 468 458 1117 1135 1173 836 572 300 
17 364 201 102 127 462 1286 34 483 571 870 597 806 473 351 221 
18 207 237 109 28 17 803 2SS 217 378 367 202 337 371 204 143 
19 267 157 66 57 106 203 43 338 267 336 205 315 232 86 136 
20 165 171 33 44 133 280 24 115 187 157 136 295 205 88 42 
21 88 44 85 71 38 221 73 74 57 70 119 164 81 56 48 
22 75 20 0 17 0 0 35 105 24 60 34 118 73 31 15 
23 26 10 113 7 0 0 27 17 18 28 25 87 47 18 11 
24 14 17 29 32 0 0 11 3 0 15 18 45 SO 6 5 
25 11 0 0 14 0 0 6 16 0 20 6 24 24 6 1 
26 6 14 15 0 0 0 2 11 0 0 6 26 0 3 0 

TOTAL 108473 65004 41412 45663 47693 45684 32826 58382 38880 42762 43201 64858 34961 55323 41054 

-----------------------------------------------------------------------.-----------------------------------------------------­
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Table 17. Weiah~a a~ ... of ca..ercial ca~ch a~ ... for AmericaD plaic. in IAFO Diviaioa loT. 

'flAIl 

AGE 1878 1877 1878 1878 1880 1881 1882 1813 1884 1885 1888 1887 1888 1888 1890 

1 
2 0.355 0.160 
3 0.182 0.110 0.248 0.218 0.141 
4 0.110 0.118 0.138 0.171 0.188 0.182 0.144 0.128 0.152 0.201 0.208 0.148 0.187 0.180 0.150 
5 0.147 0.138 0.145 0.123 0.180 0.188 0.181 0.188 0.170 0.205 0.208 0.158 0.200 0.211 0.204 
8 0.118 0.175 0.158 0.137 0.182 0.207 0.202 0.178 0.201 0.207 0.218 0.188 0.217 0.U5 0.219 
7 0.231 0.211 0.175 0.150 0.203 0.217 0.223 0.177 0.224 0.243 0.241 0.210 0.250 0.241 0.264 
8 0.278 0.258 0.207 0.178 0.238 0.252 0.238 0.203 0.238 0.248 0.253 0.251 0.282 0.261 0.286 
9 0.310 0.288 0.240 0.200 0.275 0.282 0.275 0.227 0.283 0.245 0.258 0.258 0.284 0.282 0.314 

10 0.330 0.317 0.212 0.218 0.302 0.323 0.301 0.238 0.284 0.255 0.287 0.285 0.281 0.298 0.359 
11 0.372 0.348 0.280 0.247 0.370 0.341 0.331 0.284 0.320 0.281 0.302 0.318 0.307 0.312 0.380 
12 0.387 0.378 0.348 0.285 0.431 0.443 0.430 0.275 0.330 0.274 0.301 0.333 0.334. 0.312 0.453 
13 0.722 0.474 0.335 0.410 0.453 0.447 0.533 0.348 0.370 0.281 0.305 0.383 0.388 0.309 0.517 
14 0.348 1.054 0.758 0.437 0.300 0.484 0.818 0.288 0.335 0.284 0.313 0.358 0.382 0.325 0.750 
15 0.448 0.4515 0.831 0.818 0.832 0.273 0.438 0.307 0.430 0.248 0.153 0.110 0.433 0.3415 0.756 
16 1.U2 0.437 0.845 1.248 0.875 1.034 1.078 1.112 1.227 0.282 0.312 0.438 0.821 0.347 1.010 
17 0.468 1.854 0.882 1.105 1.048 1.101 1.240 0.487 0.577 0.251 0.358 0.321 0.531 0.386 1.205 
18 1.531 2.054 1.267 1.848 1.380 1.211 1.326 1.352 1.5155 0.240 0.154 1.318 0.478 0.530 1.271 
19 1.543 2.163 1.888 2.057 1.250 1.346 1.526 1.380 1.832 0.362 0.227 1.332 1.367 1.585 1.419 
20 1.678 2.276 1.474 1.713 0.773 1.607 1.664 1.481 1.898 0.488 1.335 1.807 1.755 1.490 1.639 
21 1.862 2.731 1.66' 1.806 2.086 1.822 1.6415 1.757 1.871 1.888 1.562 1.607 1.755 1.617 1.615 
22 2.121 2.875 2.289 1.343 1.4115 1.813 1.634 2.424 2.036 0.408 1.834 1.895 1.788 1.990 
23 2.121 1.384 1.873 1.816 1.168 1.562 0.858 1.814 2.581 1.821 1.864 1.845 1.746 1.717 1.922 
24 2.440 1.678 1.718 0.149 2.041 1.813 1.235 2.188 2.174 1.874 1.828 2.183 1.940 
25 0.354 2.124 1.789 2.100 2.032 2.471 1.728 1.828 1.896 2.273 1.937 
26 2.251 1.897 2.849 2.161 2.748 1.820 2.387 1.• 107 2 ..... 9 

-----------------------------------------------------.-----------------------------------------------------------­
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Table II. KAFO Divi.iOD 4T plaice a.v...an catch (DUmber.) per tow adju.t.d (Princ.·l.8) 

AGE UJ71 1172 1173 UJ74 1175 117e 1177 UJ78 1171 1180 

--.------~----------..-----------.-----------------------------------------------------------­
1 1.24 1.04 0.88 0.12 0.48 0.00 0.71 0.00 0.08 2.64 
2 1.41 8.18 7.14 18.58 4.58 5.23 5.83 1.30 1.37 7.13 
3 28.07 14.88 23.35 57.51 22.71 52.41 10.11 10.26 8.11 35.17 
4 43.52 33.63 12.58 118.32 15.18 175.11 221.75 13.33 86.07 80.13 
5 41.18 32.88 37.71 17.17 151.00 257.07 312.34 110.11 111.36 10.62 
8 43.55 36.62 21.36 10.00 11.14 202.61 113.02 122.71 183.16 113.05 
7 45.03 42.02 24.61 52.80 82.77 16.11 121.'8 113.10 114.15 71.65 
8 27.44 21.11 27.33 40.83 SI.77 42.43 53.74 74." 138.53 64.02 
I 1.50 13.15 21.aa 45.37 28.44 38.05 21.11 24.83 63.76 33.11 

10 1.65 7.74 '.52 27.72 11.11 26.51 14.15 15.12 12.66 17.42 
11 5." 3.67 5.05 12.aa 14.70 17.18 1.67 I.st 18.31 10.55 
12 S.7' 3.53 3.17 4.04 4.31 11.12 5.'3 4.27 5.84.... 
13 2.78 1.83 3.16 3.37 2.40 7.03 3." 4.87 8.05 4.10 
14 2.38 1.17 3.58 3.42 1.15 3.85 2.13 1.53 5.57 2.15 
15 1.45 0.51 1.'4 2.44 1.11 1.51 1.1' 1.41 2.'4 0.'0 
16 1.22 0.64 1.48 1.24 1.07 1.37 0.32 0.55 2.14 0.46 
17 1.07 0.16 1.34 0.80 0.15 1.44 0.44 0.32 0.53 0.36 
18 0.47 0.16 0.51 0.54 1.01 0.55 0.13 0.14 0.61 0.11 
11 0.12 0.06 1.85 0.17 0.58 0.04 0.60 0.14 0.38 0.14 
20+ 0.36 0.06 1.68 0.35 0.'2 0.86 0.12 0.28 1.01 0.11 

---------_._----------------------------------------------------------------------------------­
1+ 272.80 230.40 238.35 564.04 531.47 142.58 1045.85 578.20 886.36 547.73 

AGE 1881 1982 1983 1984 1885 1986 1987 1988 1989 1990 

1 2.76 1.69 2.94 0.22 1.36 3.76 0.49 0.79 0.75 0.88 
2 14.65 13.81 11.96 2.78 6.66 3.72 5.54 4.16 4.34 14.90 
3 29.80 14.49 28.46 5.13 17.39 13.24 12.88 16.39 12.15 34.94 
4 72.80 18.11 35.37 23.95 22.11 32.01 24.31 28.29 26.'8 56.68 
5 97.81 34.73 43.37 32.29 41.75 28.52 36.39 34.54 37.40 78.69 
6 115.73 30.03 42.15 30.48 37.40 43.28 31.70 53.16 28.32 59.62 
7 125.42 44.95 31.36 27.54 27.01 26.82 32.47 34.11 31.17 30.83 
8 72.78 61.72 50.35 25.84 20.37 15.55 19.41 32.50 20.53 29.08 
9 49.09 32.29 47.79 23.77 17.54 10.52 16.63 19.72 12.86 16.37 

10 25.68 21.50 27.65 28.18 13.12 6.66 10.35 9.65 8.83 10.57 
11 11.67 8.06 27.48 10.46 17.88 8.'0 7.82 6.99 4.53 7.42 
12 5.65 3.88 14.04 8.87 18.47 13.18 7.30 5.81 4.23 3.42 
13 3.25 2.05 5.65 4.23 15.31 8.54 2.52 5.39 3.13 2.74 
14 2.04 2.21 2.86 1.60 7.78 11.04 2.97 4.51 2.25 '1.16 
15 1.47 1.24 2.28 1.61 3.19 3.82 1.22 2.39 1.37 1.32 
16 1.29 1.25 1.23 0.65 2.98 2.34 0.68 1.02 0.77 0.59 
17 0.42 0.96 1.22 0.55 2.08 2.45 0.60 1.25 0.63 0.24 
18 0.17 0.39 0.'0 0.53 1.60 2.61 0.43 0.36 0.22 0.18 
19 0.36 0.51 0.33 0.41 0.73 0.60 0.41 0.34 0.21 0.12 
20 0.38 0.44 0.58 0.61 2.42 2.34 0.55 0.68 0.32 0.16 

-----------~--------------------------------------------------------------------------------------1+ 633.32 295.48 379.17 229.80 277.17 241.70 214.64 262.81 200.99 349.91 
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Tabl. 11. Z .t ... (... '" ...) for 4t pl.llic. troll ltV r ••1I1t•. 
AI. and ,..1lI: 1lI:. tor tu.t ... and ,..IlI:. 

AGE 1171 1172 1173 1174 1175 1171 1177 1178 1171 11.0 

1 -1."0 -1.128 -2.132 -1.721 -2.371 .000 -.104 .000 -4.471 -1.712 
2 -.551 -1.052 -2.0'8 -.311 -2.438 -2.721 -.801 -1.65' -3.241 -1.434 
3 -.255 -.718 -1.106 -.311 -2.040 -1.472 -.031 -1.862 -2.465 -.727 
4 .286 -.116 -1.100 -.313 -1.105 -.578 .730 -.778 -.316 -.111 
5 .134 .107 -.750 .187 -.243 .340 .134 -.317 .473 -.245 
6 .036 .314 .583 .243 -.178 .508 .481 -.405 .721 -.104 
7 .443 .430 .488 .280 .311 .588 .487 -.203 1.057 .010 
8 .731 .302 -.507 .357 .044 .615 .7.0 .182 1.431 .261 
I .205 .323 -.251 .882 .070 .154 .315 -.288 1.218 .254 

10 .515 .427 -.264 .134 .061 1.118 .557 -.140 1.136 .401 
11 .513 -.054 .223 1.057 .218 1.104 .708 -.185 1.143 .824 
12 .725 .108 .131 .520 -.411 1.167 .238 -.347 .881 .585 
13 .814 -.170 -.071 .517 -.421 1.114 .87~ -.177 1.036 .117 
14 1.525 -.503 .3.5 1.127 .157 1.123 .411 -.157 1.821 .377 
15 .812 -1.057 .445 .821 -.217 1.5'8 .778 -.411 1.817 -.312 
16 2.037 -.731 .816 2.132 -.212 1.121 .002 .038 1.781 .010 
17 1.'71 -1.301 .121 -.5" -1.311 2.404 1.188 -.752 1.547 .754 
18 2.142 -2.305 1.221 -.072 3.217 -.0'6 -.0'4 -1.026 1.573 -1.160 
11 .761 -3.420 1.531 -1.'72 -.136 -.111 .758 -1.171 .789 -.170 

AGE 1981 1182 1183 1184 1185 1186 1187 1188 1189 

1 -1.611 -1.160 .056 -3.427 -1.005 -.438 -2.139 -1.704 -2.189 
2 .011 -.757 .846 -1.833 -.687 -1.148 -1.085 -1.072 -2.086 
3 .497 -.893 .207 -1.460 -.610 -.566 -.787 -.418 -1.540 
4 . •740 -.869 .091 -.556 -.253 .057 -.351 -.271 -1.070 
5 1.181 -.193 .353 -.147 -.036 -.098 -.392 .199 -0.466 
6 .146 -.043 .425 .121 .332 .270 -.025 .547 -0.085 
7 .709 -.113 .114 .302 .552 .543 -.001 .510 0.069 
8 .813 .2SS .751 .388 .861 .253 -.015 .127 0.226 
9 .826 .1SS .528 .594 .169 .018 .544 .803 0.196 

10 1.042 -.245 .972 .454 .388 -.019 .393 .758 0.174 
11 1.077 -.438 1.120 -.568 .246 .410 .297 .502 0.281 
12 1.012 -.386 1.200 -.535 .161 1.760 .303 .819 0.434 
13 .389 -.332 1.295 -.610 .327 1.212 -.582 .874 0.993 
14 .502 -.035 .576 -.191 .712 2.312 .217 1.191 0.533 
15 .167 .003 1.263 -.620 .310 1.510 .179 1.133 0.842 
16 .298 .018 .816 -1.170 .118 1.415 -.809 .482 1.166 
17 .069 .064 .845 -1.078 -.226 2.190 .511 1.737 1.253 
18 -1.104 .164 .797 -.327 .983 2.583 .235 .539 0.606 
19 -.200 -.126 -.615 -1.783 -1.165 .366 -.506 .061 0.272 
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tllble 20. Avera,e , fram RV for 4t AlDerica plaice. 

AGE 

1 
2 
3 
4 
5 
6 
7 
8 
8 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

1871-88 

-1.708 
-1.281 
-0.828 
-0.325 
0.046 
0.245 
0.358 
0.433 
0.427 
0.437 
0.437 
0.433 
0.386 
0.570 
0.468 
0.531 
0.513 
0.413 

-0.488 

1871-78 

-1.431 
-1.430 
-1.058 
-0.372 
0.038 
0.208 
0.364 
0.317 
0.273 
0.375 
0.451 
0.258 
0.274 
0.446 
0.344 
0.651 
0.303 
0.377 

-0.643 

1880-88 

-1.857 
-1.146 
-0.811 
-0.282 
0.052 
0.278 
0.353 
0.538 
0.566 
0.483 
0.425 
0.582 
0.487 
0.682 
0.582 
0.423 
0.702 
0.446 

-0.348 

Table 21. COEFFICIENTS OF VARIAtIOIi (/100) ~ RV SURVEY. 


AGE 1976 1977 1978 1979 1980 1981 1882 1883 1884 1885 1986 1987 1988 1989 1990 


--------------------------------------------------------------_._---------------------------------------------------------­
0 0.5714 0.2123 0.1127 
1 0.3934 0.3510 0.6949 0.8089 0.4008 0.6407 0.3715 0.3310 0.4905 0.3681 
2 0.3680 0.2220 0.5896 0.2576 0.1543 0.3127 0.4364 0.1183 0.2439 0.2175 0.2151 0.2385 0.2424 0.2741 
3 0.2127 0.2330 0.3525 0.1558 0.1073 0.3060 0.2144 0.1844 0.1705 0.1704 0.2954 0.3631 0.2147 0.1679 0.297 
4 0.2117 0.2467 0.3639 0.1563 0.1022 0.2844 0.2101 0.1384 0.2108 0.1892 0.3010 0.2103 0.1740 0.3058 0.231 
5 0.1831 0.2846 0.3481 0.1340 0.1129 0.2204 0.1838 0.1189 0.2184 0.2439 0.3057 0.1808 0.1563 0.0939 0.183 
6 0.1091 0.1944 0.3435 0.1139 0.1217 0.1776 0.2038 0.1073 0.1162 0.2288 0.3024 0.196 0.1567 0.0942 0.100 
7 0.0958 0.1518 0.3556 0.0981 0.1284 0.1634 0.2060 0.1048 0.1672 0.228 0.2816 0.1847 0.1605 0.0917 0.085 
8 0.1020 0.1388 0.2754 0.0957 0.1447 0.1607 0.1172 0.1025 0.1611 0.2032 0.2644 0.182 0.1672 0.0945 0.141 
9 0.1306 0.1453 0.2417 0.1038 0.1548 0.1712 0.1878 0.1088 0.1381 0.1882 0.2485 0.1879 0.1486 0.0967 0.147 

10 0.1462 0.1339 0.2192 0.1109 0.1524 0.1907 0.2222 0.1227 0.1484 0.1933 0.2306 0.1967 0.1379 0.3080 0.120 
11 0.1047 0.1167 0.1611 0.1034 0.1269 0.1852 0.1763 0.1506 0.1622 0.1130 0.2796 0.1997 0.1263 0.0156 0.121 
12 0.1161 0.1474 0.2129 0.1397 0.1620 0.2738 0.2594 0.2208 0.1772 0.1832 0.2407 0.2240 0.1155 0.1104 0.116 
13 0.1716 0.1542 0.2296 0.2118 0.1752 0.3380 0.2748 0.3438 0.1751 0.1889 0.2864 0.2246 0.1374 0.1159 0.057 
14 0.1911 0.1899 0.3690 0.2231 0.1803 0.3064 0.3384 0.3757 0.1714 0.1477 0.2700 0.2522 0.1436 0.1048 0.105 
15 0.2380 0.2211 0.2219 0.2734 0.2291 0.2435 0.3088 0.3580 0.2410 0.1502 0.2223 0.2007 0.1825 0.0927 0.065 
16 0.3250 0.3011 0.3822 0.2510 0.2291 0.2602 0.3395 0.3380 0.3183 0.1265 0.3990 0.2552 0.2184 0.0986 0.101 
17 0.2915 0.4239 0.4459 0.5382 0.2100 0.2630 0.3604 0.2829 0.2773 0.1295 0.5469 0.2880 0.3123 0.1043 0.086 
18 0.3898 0.4061 0.3596 0.1867 0.0233 0.0264 0.0428 0.0727 0.3433 0.1211 0.4625 0.5711 0 0.1112 0.173 
19 1.0000 0.4738 0.3300 0.3760 0.4075 0.3431 0.3555 0.3878 0.3134 0 0.3709 0.2026 0.178 
20 0.0335 0.0221 0.0286 0.2383 0.0210 0.0234 0.0246 0.0229 0.6031 0.2018 0.5327 0.1905 0.229 
21 0.2945 0.5476 0.7075 1.0000 0.3592 0 0.6011 0 0 0.2937 0.166 
22 1.0000 0.5856 0.4663 1.0000 0.4514 0.4541 0.8505 0 0 0 0.2208 0.223 
23 0.6446 0.6346 0 0 0.6812 0.2208 0.376 
24 1.0000 0.1500 0.7086 0.5335 0 0 0 0.2464 
25 1.0000 0 0.7221 0.393 
26 0.5210 0.0200 0 0 0.3294 

---------------------------------------------------------------------------------------------------------------------------~-
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fable 22. RV _1m a\llllb.r. per t.ow for .... 1+ to 20+ frail 1811 to 111188 . 

• 1IA1l 

G --------------------------------------------------------------------- ­
1811 1812 1813 1814 1815 1.,1 1." 1.,1 1.,8 1.80 

1+ 212.80 230.40 238.35 514.04 531.41 '42.5' 1045.'5 511.20 1e1.31 541.13 
2+ 211.51 221.31 231.41 sa3.22 530." 142.51 1045.24 511.20 181.21 545.01 
3+ 213.15 221.20 230.33 541.11 521.41 131.31 1031.11 511.10 1".11 537." 
4+ 237.01 201.54 201.1' 4".01 503.12 .14 .•7 '51.50 sal." '78.10 502.71 
5+ 113.51 112.11 114.42 312.15 411.41 101.1' 130.15 413.31 112.03 422.11 
&+ 151.18 140.23 131.13 214.'1 258.41 452.11 411.41 373.12 130.17 332.04 
1+ 10'.13 103.11 101.27 114.11 111.32241.'2 235.3' 250.33 411.11 211.'1 
1+ 13.10 11.51 12.51 142.21 115.55 153.01 113.41 137.23 212.11 138.34 
1+ 35.11 32.11 55.25 101.15 15.71 110.58 5'.11 11.25 144.13 15.32 
10+ 21.11 18.53 33.18 sa.21 41.34 12.53 37.11 31.12 10.37 42.21 
11+ 18.51 11.11 24.34 28.51 21.18 41.02 23.21 21.10 47.51 24.71 
12+ 13.12 1.12 11.2' 11.17 13.48 21.14 14.54 13.31 21.20 14.24 
13+ '.83 4.51 15.42 12.13 1.17 11.32 1.11 1.04 11.31 1.40 
14+ 1.05 2.11 12.21 1.11 1.17 '.21 4.13 4.31 13.21 4.30 
15+ 4.18 1.51 1.1e 5.34 4.'2 5.14 2.10 2." 1.11 2.15 
11+ 3.24 1.01 1.74 2.'0 3.81 4.01 1.11 1.43 4.15 1.25 
11+ 2.02 0.44 5.21 1.11 2.14 2.11 1.21 0.11 2.11 0.1' 
11+ 0.85 0.28 3.12 1.06 2.58 1.25 0.85 0.51 2.08 0.43 
11+ 0.48 0.12 3.33 0.52 1.50 0.70 0.72 0.42 1.3' 0.32 
20+ 0.38 0.0' 1.18 0.35 0.12 0.16 0.12 0.28 1.01 0.18 

A YEAR 

G ------------------------------------------------------------------------ ­I 1981 1982 1883 1184 1985 1986 1881 1888 1189 1990 

1+ 133.32 295.48 379.17 229.80 217.17 241.70 214.17 262.82200.99 349.91 
2+ 130.56 293.79 376.23 229.58 275.81 237.94 214.18 262.03 200.24 349.03 
3+ 615.91 279.98 364.27 226.80 269.15 234.22 208.64 257.87 195.90 334.13 
4+ 586.01 265.49 334.81 221.67 251.76 220.98 195.76 241.48 183.75 299.19 
5+ 513.21 247.31 299.44 197.72229.65 188.97 171.45213.19 156.77 242.51 
6+ 415.40 212.58 256.07 165.43 187.90 160.45 135.06 178.65 119.37 163.82 
7+ 299.67 182.55 213.92 134.95 150.50 117.17 103.36 124.79 91.05 104.20 
8+ 174.25 137.60 182.56 107.41 123.49 10.35 70.89 '0.61 59.88 73.37 
1+ 101.47 75.88 132.21 81.57 103.12 74.80 51.48 58.11 39.35 44.29 
10+ 52.38 43.59 84.42 57.80 85.58 64.28 34.85 38.39 26.49 27.92 
11+ 26.70 22.09 56.77 29.62 72.46 57.62 24.50 28.74 17.66 17.35 
12+ 15.03 13.03 29.29 18.16 54.57 48.72 11.68 21.75 13.13 9.93 
13+ '.38 9.05 15.25 10.19 36.10 34.74 9.38 15.94 8.90 1.51 
14+ 6.13 1.00 9.40 5.16 20.79 25.20 1.86 10.55 5.17 3.77 
15+ 4.09 4.79 1.54 4.36 13.01 14.16 3.89 1.04 3.52 2.61 
16+ 2.62 3.55 4.26 2.15 '.12 10.34 2.17 3.15 2.15 1.29 
17+ 1.33 2.30 3.03 2.10 1.13 1.00 1.99 2.63 1.38 0.70 
18+ 0.91 1.34 1.81 1.55 4.75 5.55 1.39 1.38 0.75 0.46 
11+ 0.74 0.95 0.91 1.02 3.15 2.94 0.96 1.02 0.53 0.28 
20+ 0.38 0.44 0.58 0.61 2.42 2.34 0.55 0.68 0.32 0.16 
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Tabl. 23. 'IOtA!. Z AHER rLA%CI (U') J'IDt RV 

DAR 

.-.-------------------------------------------------------------------------------------------------­GROUP 1871 1872 11173 11174 11175 1878 11177 11178 18711 
--_.------------------------.----.---------------------------------------------------------------------------­

1+ 0.17345 -0.0302 -0.8511113 0.08038 -0.572118 -0.10337 0.5112781 -0.42711 0.48617 

2+ 0.20512 -0.0042 -0.133711 0.087511 -0.58832 -0.087117 0.5114333 -0.42557 0.4111125 

3+ 0.24223 0.0884 -0.7~811 0.08201 -0.511136 -0.02334 0.1S08177 -0.420011 0.56531 

4+ 0.31563 0.18110 -0.588211 0.155112 -0.342811 0.111137 0.815754 -0.35881 0.731111 

5+ 0.32230 0.2355 -0.45487 0.38231 -0.07145 0.521S35 0.872171 -0.28612 0.111428 

6+ 0.38114 0.21711 -0.35511 0.43275 0.03741 0.1S5378 0.5131S82 -0.22402 1.05776 

7+ 0.56213 0.2288 -0.21245 0.52281 0.15301 0.711013 0.5311515 -0.12146 1.201101 

8+ 0.857116 0.1081S -0.20777 0.8211111S 0.0431115 0.114117 0.51111151 -0.041106 1.32250 

8+ 0.80208 -0.0355 -0.01147 0.71411 0.04313 1.07184 0.481284 -0.25541 1.22806 


10+ 0.7118118 -0.2202 0.17023 0.88173 0.02128 1.13142 0.558513 -0.23340 1.17620 

11+ 0.17660 -0.41123 0.401116 0.75080 0.00142 1.1~17 0.5515061 -0.28686 1.204811 

12+ 1.0871S6 -0.1413 0.48381 0.58722 -0.18118 1.18427 0.47~44 -0.37211 1.24594 

13+ 1.27021 -0.11825 0.51547 0.58311 -0.01300 1.111705 0.871111 -0.383011 1.50201 

14+ 1.48928 -1.1458 0.83112 0.571811 0.18282 1.18832 0.551535 -0.56516 1.811128 

15+ 1.46847 -1.4443 1.011631 0.33780 0.111213 1.25385 0.1711145 -0.51434 1.81678 

16+ 1.119655 -1.5832 1.40124 0.05675 0.34809 1.14854 0.80408' -0.10168 1.79387 

17+ 1.97606 -2.1871 1.60186 -0.44484 0.78481 1.15206 0.834461 -0.86020 1.80332 

18+ 2.06897 -2.4759 2.02002 -0.34720 1.30833 0.55165 0.7041182 -0.110912 1.87180 

19+ 2.07944 -2.6391 2.252711 -0.57054 0.82098 1.76359 0.1144462 -0.87745 2.04410 


Y••r 

GROUP 1980 1881 11182 1983 1984 11185 1986 11187 1988 1989 

1+ -0.14083 0.768111 -0.24180 0.50173 -0.18250 0.152612 0.12088 -0.18936 0.27195 -0.553 
2+ -0.12215 0.811890 -0.21503 0.50613 -0.15902 0.163451 0.13141 -0.18564 0.29085 -0.514 
3+ -0.08555 0.841524 -0.17885 0.48671 -0.10441 0.11171117 0.17937 -0.14618 0.3388e -0.425 
4+ -0.02051 0.8626114 -0.12034 0.52671 -0.03537 0.286888 0.25378 -0.08529 0.43201 -0.279 
5+ 0.01733 0.881367 -0.03481 0.59337 0.05084 0.358574 0.33587 -0.04114 0.57996 -0.046 
6+ 0.10257 0.822218 -0.00628 0.64055 0.011459 0.472284 0.43976 0.07909 0.67402 0.133 
7+ 0.22854 0.778331 -0.00005 0.68895 0.08874 0.510272 0.50250 0.13165 0.73429 0.212 
8+ 0.31715 0.831338 0.03996 0.80562 0.04076 0.501342 0.56250 0.19879 0.83407 0.296 
9+ 0.36322 0.144935 -0.10665 0.82740 -0.04799 0.472645 0.76376 0.211340 0.78557 0.335 

10+ 0.45799 0.863400 -0.26418 1.04735 -0.22605 0.395582 0.86458 0.18276 0.77649 0.411 
11+ 0.50039 0.717409 -0.28212 1.08618 -0.151103 0.396945 1.23966 0.11906 0.78339 0.551 
12+ 0.41748 0.507283 -0.15733 1.05584 -0.63347 0.451593 1.154751 0.04538 0.89356 0.677 
13+ 0.31504 0.292670 -0.03794 0.93951 -0.71307 0.359449 1.62218 -0.11755 1.01616 0.822 
14+ 0.05007 0.246664 0.06797 0.76824 -0.78065 0.384051 1.86843 0.12730 1.09766 0.736 
15+ -0.19771 0.141597 0.11726 0.86634 -0.81195 0.229698 1.66834 0.06368 1.03294 0.909 
16+ -0.06204 0.130265 0.15838 0.70733 -0.110872 0.204880 1.64789 0.01509 0.97264 0.961 
17+ -0.14141 -0.007491 0.231158 0.67031 -0.81621 0.207527 1.75014 0.36605 1.25467 0.835 
18+ -0.54286 -0.043017 0.38698 0.57352 -0.701115 0.478735 1.75462 0.301150 0.95696 0.429 
19+ -0.17185 0.519875 0.49343 0.39999 -0.86396 0.2117252 1.67625 0.34484 1.15924 0.212 
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table 24••1au.. (t): ... 1 to 8 ed thhabl. 111a.a.. (... 10+) 
for 1887-1880. 

AI. 1 to 8 AI. 10+ 

torAL 

1887 28,883.8 24,088.0 50,882.& &,117.& 18,114.5 25,082.1 

1888 30,884.8 28,347.8 80,342.8 7,548.3 18.&18.7 28,118.0 

1889 18,848.0 21,818.1 40.118.1 5,728.7 18,780.2 22,488.8 

1890 32,323.1 30,888.8 83,320.0 5.405.0 12.381.0 17,788.0 

---------_.------------------------------------------------------­

table 25. 4'1' un••zed American plaic...e catch per t_ by .trata tor .... 
1 to 10 trom 1880 av .w:vey. Strata DUmb.r. corr••pond to r1.ur. 5. 

NJ! 

SntAtA 1 2 3 4 5 

41.5 0.0 0.0 0.0 0.0 0.0 
416 0.8 8.3 4.0 0.6 0.0 
417 0.0 0.0 0.0 0.0 0.0 
418 0.1 1.5 3.2 0.6 0.1 
419 0.3 6.4 12.2 2.3 0.2 
420 0.0 0.4 0.5 0.1 0.0 
421 0.9 6.4 &.5 1.2 0.2 
422 0.1 11.0 18.8 3.4 0.3 
423 2.0 20.9 19.8 3.5 0.2 
424 1.6 14.1 18.4 3.3 0.3 
425 0.0 0.0 0.0 0.0 0.0 
426 0.0 0.4 0.6 0.1 0.0 
427 0.0 0.0 0.0 0.0 0.0 
428 
429 0.4 8.2 8.5 1.6 0.1 
430 
431 0.2 3.5 4.4 0.8 0.1 
432 0.0 0.0 0.0 0.0 0.0 
433 3.7 53.3 61.2 10.1 0.6 
434 0.3 11.8 16.3 2.8 0.2 
435 0.0 0.0 0.0 0.0 0.0 
436 0.0 0.2 0.4 0.1 0.0 
437 2.2 41.1 38.3 5.5 0.2 
438 0.0 0.5 0.6 0.1 0.0 
439 0.0 0.0 0.0 0.0 0.0 
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--------------------------------------------------------------------------

Table 2&. 4t femal.. "'rican plaic...an catch per tow by .trata 
for .... 1 to 10 frca 111110 RV .UZ'Y.,.. Strata D18b.n 
carr••pond to Pil. 5. 

NIl 

StRATA 1 2 3 4 5 7 I II 10• 
415 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.0 
41& 0.0 1.5 '.1 10.' 13.0 10.0 5.2 4.1 2.2 1.7 
417 0.0 1.1 12.2 33.' 71.5 '11.0 33.1 21.2 11.1 7.' 
418 0.0 2.& 22.' 117.1 212.7 150.11 51.4 42.7 11.0 12.11 
4111 0.0 5.4 45.1 151.1 204.1 138.7 53.' U.l 17.1 14.11 
420 0.0 0.0 0.1 0.3 0.11 1.5 1.4 2.2 1.3 2.0 
421 0.0 0.11 7.' 13.2 11.0 5.0 2.4 2.3 0.11 0.' 
422 0.0 115.4 153.2 144.11 148.1 137.7, 118.7 100.4 111.4 1.8 
423 0.0 2.8 14.1 31.1 311.3 30.8 2'.3 21.5 12.5 11.5 
424 0.0 3.1 22.1 H.l 80.7 511.1 21.i 25.' 11.0 '.7 
425 0.0 0.0 0.0 0.2 0.3 0.1 0.1 0.1 0.0 0.0 
426 0.0 0.1 0.5 1.7 2.2 1.0 2.2 2.7 1.5 1.' 
427 0.0 0.8 3.11 5.3 5.3 3.8 2.4 2.8 1.5 1.3 
428 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.3 0.1 1.3 
429 0.0 1.5 7.11 16.4 23.0 21.11 13.11 13.6 '.5 5.0 
430 
431 0.0, 0.6 3.1 11.0 17.2 18.11 12.5 12.4 5.7 4.1 
432 3.1 2.2 8.1 5.8 1.6 0.1 0.1 0.1 0.0 0.0 
433 0.0 1.4 11.6 30.7 38.5 30.3 14.1 12.1 5.4 4.0 
434 0.0 1.1 8.8 20.8 26.11 23.0 12.3 11.11 5.7 4.7 
435 0.0 3.6 3.5 0.4 0.3 0.6 0.4 0.7 0.5 0.5 
436 0.0 0.3 1.5 2.11 5.7 5.8 4.1 4.2 2.1 1.7 
437 0.0 0.0 7.6 21.8 28.4 24.1 10.8 8.1 3.3 2.3 
438 0.0 0.5 3.8 5.7 6.1 &.0 4.7 5.4 2.7 2.5 
439 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Table 27. 4T mal•• American plaic. mean catch p.r tow by .trata for.... 1 to 10 from 11190 IV .UZ'Y.y. Strata n\llllbu• 
corr••pond to Fil. 5. 

AGE 

StRATA 1 2 3 4 5 6 7 8 II 10 

415 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 

416 0.0 0.1 5.1 10.0 11.1 7.7 3.11 3.8 2.6 1.4 

417 0.0 2.2 19.11 '4.11 115.5 12.1 52.1 55.0 36.11 22.3 

418 0.0 0.3 7.8 54.7 1211.7 116.5 48.7 46.11 211.3 16.0 

419 0.1 4.1 74.3 211.7 235.5 11111.2 48.0 27.2 13.4
3•. ' 
420 0.0 0.2 0.6 0.3 0.3 0.3 0.2 0.4 0.2 0.2 

421 0.0 0.1 1.6 2.7 1.5 0.1 0.5 0.4 0.2 0.1 

422 0.0 0.1 11.6 46.1 100.8 76.6 40.6 38.4 24.& 13.11 

423 0.0 5.3 26.7 45.4 65.5 49.0 21. IS 27.4 11S.0 10.5 

424 0.0 6.0 54.5 110.6 134.7 ISO.2 35.1 25.4 16.0 7.9 

1025 0.0 0.0 0.2 0.5 0.4 0.1 0.0 0.0 0.0 0.0 

426 0.0 0.0 0.1 0.4 1.1 1.1 0.7 0.8 0.6 0.4 

427 0.0 1.1 lS.l 1S.7 1S.7 4.2 2.7 2.11 2.4 1.7 

428 0.0 0.3 0.3 0.2 0.3 0.1 0.1 0.0 0.1 0.1 

429 0.1 1.0 4.8 13.1S 20.9 17.4 10.8 12.8 8.11 5.1S 

430 

431 0.2 2.7 3.4 7.0 14.7 15.0 10.8 13.5 11.6 '.4 

432 0.0 0.1 1.8 3.1 0.8 0.1 0.0 0.0 0.0 0.0 

433 0.0 0.4 7.3 16.8 111.11 13.7 8.1 8.7 1S.5 4.2 

434 0.0 3.5 II. IS 13.8 17.6 12.1 7.9 11.3 1S.8 4.1 

435 0.1 3.6 0.4 0.0 0.4 0.4 0.4 0.4 0.4 0.3 

436 0.1 2.6 2.2 4.8 1S.8 4.7 3.0 3.4 2.5 1.1S 

437 0.0 0.2 2.7 8.2 10.8 7.4 3.8 4.0 2.6 1.5 

438 0.0 2.2 5.7 10.7 7.0 3.0 2.0 2.1 2.0 1.4 

439 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


---------------------------------------------------------------------------. 
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------------------------------------------------------------------
--------------------------------------------------------------------------

Table 28. U t.ot..l Amedc_ plaice __ c.t.ch pea:- tow b7 .t.rat.. foa:- .... 
1 to 10 fram 1110 RV .~. Str.t.. au.bea:-. coa:-a:-e.paad 
to Pl,. 5. 

----------------_..._---------------------------.--.---------------------­
lIZ 

StaATA 1 2 3 4 5 IS 1 8 I 10 

415 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.1 0.0 
411S 0.8 8.8 15.2 21.2 22.4 17.1 1.1 8.1S 4.8 3.1 
411 0.0 4.0 32.1 ".5 141.1 111.1 85.1 1S.2 48.1 21.1 
418 0.1 4.4 30.4 112.4 241S.1 241.4 101.1 81. IS 4"1.3 2'.1 
411 0.4 15.1 132.5 SlS5.1 SlIS.' 25"1.1 101•• 40.1 45.0 21.3 
420 0.0 O.IS 1.2 0.1 D.IS 1.8 1.1S 2.8 1.5 2.2 
421 0.1 1.4 15.1 1"1.1 14.1 5.1 2.1 2.1 1.1 0.1 
422 0.1 121.3 1.3.1S 184.4 241S.D 214.3 151.3 123.0 22.113•• ' 
423 2.0 21.0 ISl.3 80.0 lIS.' ".8 52.1 53.1 10.5 20.0 
424 1•• 23.2 15.0 180.0 20.1 131.3 1S4.0 51.0 2•.0 14 •• 
425 0.0 0.0 0.2 0.7 0'•• 0.2 0.1 0.1 0.0 0.0 
428 0.0 0.5 1.2 2.2 2.8 4.1 2.1 1.5 2.1 2.0 
421 0.0 1.1 10.0 12.0 12.0 8.0 5.1 5.7 1.1 3.0 
428 0.0 0.3 0.1 0.2 0.1 0.3 0.1 0.3 0.2 1.4 
429 0.5 10.1 22.2 31.1S 31.4 31.3 24.1 21S.4 15.4 10•• 
430 
431 0.4 1S.8 11.7 18.8 25.8 33.9 23.3 25.' 15.3 10.5 
432 3.' 2.3 10.7 lS.l •. 4 1.0 0.1 0.1 0.0 0.0 
433 3.7 55.1 80.1 57 .• 51.2 44.0 22.2 20.8 11.' 8.2 
434 0.3 1•• 5 34.7 37.4 38.• 35.' 20.2 21.2 12.5 '.8 
43S 0.1 7.2 3.' 0.4 0.8 1.0 0.8 1.1 0.9 0.8 
436 0.1 3.1 4.1 7.8 1.7 10.5 7.1 7•• 4.• 3.3 
437 2.2 42.2 41. IS 35.5 32.8 31.5 U .• 12.1 5.' 3.8 
438 0.0 3.2 10.1 1•• 5 12.7 1.1 •. 7 7.5 4.7 3.' 
439 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

-------------------------_._---------------------------------------------­
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Figure 1. Weekly catch of Aaerican plaice. 
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Figure 2. Gulf of st. Lawrence shQwing unit areas. 
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Fiqure 3. Mean nUinber per tow from research vessel survey. > 
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Figure 4. R.V. distribution of American plaice, from 1971 to 1989 
(Circle size corresponds to fish density) 
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Figure 5. The southern Gulf of st. Lawrence showing the 
stratification scheme used for groundfish surveys of the Gulf 
Re 9 ion, Can ad ian Depar t men t 0 f F ishe r i e sandOce a n s • 
stratification was based on depth contours. 
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