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The witch population in lNU is located along the deep mudqy southwest slope of the Grand Bank in warm waters with little movement over higher portions of the Bank. Early exploitation occurred during the lucrative haddock fishery of the 1950's and early 1960's, however, since then it has essentially been a small directed fishery by Canada and the Soviet Union when ice prohibits fishing in the northern waters. 
The witch in this area generally form prespawning concentrations in the winter and very early spring along the most southerly tip of the bank and it is during this time when catch rates are fair that the fishery usually occurs. Landings over the past 10-12 years indicated catches as high as 10,000-15,000 tons annually up to 1971 (Table 1), however, these catches were reported originally as unspecified flounder and in view of the more recent landing reports and previous assessments (Bowerin9, 1977 and 1978) it is likely that the earlier reports may have been exaggerated. A pre-emptive quota of 10,000 tons annually was agreed to for this stock in 1974 based on these figures and remained at 10,000 tons until 1979 when It was subsequently reduced to 7,000 tons as the result of a preliminary cohort analysis by Bowering (1978). This document will take a more detailed look at the status of this stock from two different points of view (1) General Production (2) Cohort Analysis 

Catch and effort 

Since effort directed towards this fishe~ is quite small in comparison to most fisheries it was difficult to secure reliable effort and catch data. The Canada (Nfld.) boats, however, have for mallY years reported catch and effort data both in the directed fishe~ and as a bycatch. For the purpose of this analysis, all catches for the years 1964-78 where effort was reported from this area, was considered to be a directed flshe~ for witch when witch was the main species caught. Therefore only main species witch catch/effort data were used in the analysis. Since the fishing pattern was generally the same over the years and.the same type vessels were being used each year, the catch per unit of effort was calculated by dividing total catch by total effort annually for all classes of Canadian 
(Newfoundland) stern trawlers. Side trawlers were omitted from the calculations. USing this as a standard, a value of total units of effort annually was derived. 

Catch per unit of effort was regressed upon effort for 1967-78 using a 4-year running average ·(Fig.l). The two appeared to be highly correlated (r = 0.77). The values derived from the regression were then used to generate a Shaeffer type yield curve as presented in Fig. 2. The maximum sustainable yield from this curve is 8,000 tons at an effort of 16,000 hours. The 2/lFmsy level Is between 6,000-7,000 tons. A line drawn from the origin througH the 1978 point shows that the 1975 to 1978 points are distributed almost along the same line indicating that catch 
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per unit effort over the last few years has been fairly constant at 
varying units of effort. If the effort level remains in the order of the 
1978 level which is likely to be the case. then the catch can be expected 
to be much the same. that is. 3.000-4,000 metric tons. To control effort 
at 2/3 Fmsy would imply a catch of about 3.000 tons. 

Cohort Analysis 

Calculation of numbers 

In 1974 and 1975 samples were obtained from only one. quarter of the 
year and these were applied to the total catch for the whole year (Bowerlng, 
1978). It was assumed that all countries (essentially Canada and the Soviet 
Union) were fishing the same age and length distribution of fish. The 1976-
78 data had samples from more than one quarter of the year. These samples 
were applied to the catches of the specific quarter in which they were' 
taken; for quarters in which no samples were taken. the catches were broken 
down by the samples of the nearest quarter in which samples were taken. 
Since the fishery is an offshore fishery only one gear (OT) had to be 
considered. The weighted average length was calculated from the 1en9th 
frequencies for each quarter or year and an average weight was derived 
from the equation W = 0.00063709l 3.6142 where W = weight in gm. and 
l = length in centimeters (8owerin9. 1976). From these average weights. 
the total number of fish caught in each year could be calculated from total 
landings. The total numbers caught at age were then computed by breaking 
down the total numbers caught by the percentages sampled at each age. 

Terminal F 

In a previous assessment of this stock (8owering 1978). terminal F 
was based upon the average level of fishing mortality over a number of 
years as computed from catch curves. since there was a lack of catchl 
effort infOrmation. With the refinement of some catch and effort data 
this year a more realistic value was determined. Numbers caught at age 
fOr a standard unit of effort were calculated for 1977 and 1978 and a survival 
rate between what appeared to be the fully recruited year classes was 
derived using the Ricker method (Ricker 1958). The natural log of this 
survival rate is an estimate of total nDrtaaty. Subtracting natural 
mortality (0.20 for males and 0.15 for fema1esj yielded estimates of 
fishing nDrta1ity approximately half way between the 1977 and 1978 
fishinq seasons. These values were used to represent terminal F of the 
cohort analysis. For the males FT = 0.60 and females FT = 0.35. 

Partial recruitment 

Partial recruitment was obtained from a matrix of catch numbers at 
age (Tables 2 & 3) averaged over the 1974-77 period. A value of 1.00 
was assigned to the fishing mortality of the first age group which appeared 
fully recruited and each age group adjusted accordingly. These values 
were plotted (Fig. 3) and a curve by eye drawn through the plotted points. 
The actual values on the curve itself were then used as indices of partial 
recruitment in the cohort analysis. For flatfish species generally. there 
appears to be no real asymptote for full recruitment (Fig.3). therefore the 
values of partial recruitment were carried beyond 1.00 which would 
probably give a better representation of the data. 

Catch projections 

Fishing mortality values based upon partial recruitment patterns 
(Fig. 3) were determined to duplicate the 1979 TAC using the same 
proportion of males and females calculated from the 1978 catches. 
Recruitment values of 4.5 million for the males (Table. 4) and 
14.2 million for females were used (Table 5) and were calculated 
by taking the average number of 8 year-01ds for 1974-76. 

USing the same recruitment and fishing mortality pattern as 1978 
the 1980 catches were projected at the ~8 1 level (0.43 for males and 
0.33 for females) assuming the TAC of 7, 00 metric tons for 1979 would 
be taken (Tables 4 & 5). The Implied catch under these conditions for 
1980 is 3.000 metri c tons. 
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Summary 

In view of the information presented here. it appears that this stock 
has been either heavily fished or else the annunt of fish reported from 
breakdowns of unspecified flounder is greatly overestimated. The average 
catch over the past 4-5 years when reporting was probably most accurate 
indicated landings to be in the order of 4,000-6,000 tons. Reduced catches 
are probably the result of less effort and the removal of the older age 
groups since during the 1950's and 1960's witch of 25-30 years of age was 
not uncommon to the area. (unpublished data of the St. John's Biological 
Station). The one sided proportion of females to males in the catch 
projections can probably be explained by the fact that this fishery is 
generally directed towards prespawning concentrations of fish in which 
the females may be roore susceptible to fishing since they move into 
shallower water to spawn. The fact that males mature earlier than females 
(Bowering, 1976) would indicate that mortality on males is also higher than 
on felTB 1 es . 

REFERENCES 

Bowering t W. R. 1976. Distribution, Age and Growth and Sexual Maturity 
of Witch Flounder (Glyptocepha1us cyno9lossus) in Newfoundland waters. 
J. Fish. Res. Board Canada. 33(7): 1574-1584. 

1976. Length-Wei9ht Relationship in Witch Flounder (Glyptocephalus 
cynoglossus) in the Newfoundland Area. ICNAF Res. Bull. No. 12, 1976. 

1977. An updated witch assessment for ICNAF Divisions 3N and 
30. ICNAF Res. Doc. 77/VI/12. Serial No. 5032. 

1978. A cohort analysis of ICNAF Divisions 3NO witch stock. 
ICNAF Res. Doc. 78/VI/40. Serial No. 5202. 

Ricker, W. E. 1958. 
fish populations. 

Handbook of computations for biological statistics of 
Bull. Fish. Res. Board Can. 119: 300 p. 

Table 1. Nominal catches of witch in ICNAF Divisions 3N and 30 
for 1967-78 ('000 metric tons). 

CANADA FRANCE USSR UK POLAND GDR 

2,863 8,565 26 29 20 

1,503 18 9,078 

479 6 4,215 

723 6,039 

178 10 14,774 3 

3,419 17 5,738 3 

4,943 20 1, 714 5 9 

2,807 5,235 2 

OTHERS 

1,137 5,019 12 

3,044 2,991 

3,001 2,805 

1,178 2,276 
------- .-.. 

04 

TOTAL 

11 ,503 

10,599 

4,700 

6,763 

14,965 

9,177 

6,691 

8,045 

6,168 

6,035 

5,806 

3,454 
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Table 2. Results of cohort analysis for male witch flounder 
in Div. 3ND. 

NA"UWAL -'DATAL1TY. 0.20 

I-lARTIAL t.lECRUJTMENl ,,",ULTIPLII:.R 
0.0200 O.05no 0.2800 0.5500 1,,0000 

.SSU"'~O FISHING MOATAL'TY ~u. LAST AGES 
0.3000 0 • .5000 0,3000 0.3000 

ESTI"'AT~O POPuLATION 
.GE '(FAR 197. ,Q7!i 1976 1977 

8 • 4J~. 3"g6 • '!I.U J. 29,302. 
9 5228. 3611. 2841. 4329. 

10 ", .. 51. 4'261. 28()6. 2222 • 
II .,,,57. 3 ... e,2. 3tq7. 2028. 
12 "',J9tJ. 3494. 2'323. 2068. 
13 315(,). 3.81. 202t.. 990. 
I. 2071. 2062. 1394. 508. 
15 1123. 102'0. 7.6. 354. 
I~ 1)92. 1055. 396. 9,. 
11 . , 500. 6R2 • 89. 

KNOWN CATCHtS 
... E "EA~ Iq14 1915 1976 I'll? 

A • 2. '5 • 23. 5'. .. 170 • '66. 115. 29!h 
10 665. 201. 298. 61i!'. 
II 1077. 556. bDl. 1045, 
12 10.17. 92,). l1J08. '46". 
I~ I It 4. I r,0'1. 1271. 739. 

" 152. 10" 1 • tn'O. 253. 
15 3Q3. "85, 573. t31. 
I~ 14. 201. 2fiO. 53. 
11 I • 1 18. 1 b 1 • 21. 

EST)"'ATE FISHIN" MORTAL I TV 
.GE ytAR 191" 1975 1976 1977 

~ 0.0055 0.0019 0,0048 0.0020 .. 0.0.)66 0.0521 0.04S8 0.0183 
10 0.1601 0.0553 0.1248 0 • .)630 
II 0.246" U.ltab, O.~J56 0.8"28 
12 0.2387 0.3"53 0.6532 1.5321 
13 0.3980 0.7111501 1.IA~9 1.7 ••• 
I' O.~112 O.tltb.] 1.110? 0.799" 
15 O.2Q05 0.745111 1.~fn~ 0.5578 
I~ 0.1257 0.236" 1 .. !9J] 1.002.1 
11 0.3000 0.3000 0 • .1000 0.3000 

PUPUL"'TluN .,. A~O .. OS 
197" 1975 197b 1977 . , 1"20~ • ,4b7i1t. J 1234. '.875. 

"0 3371 •• ~r;29b. 21723. • ,gaB. 

~OPULATI~N .ts ANO NOS A6~ 10 TO ., 

. , 
.. 0 

1974 1975 1976 1977 

12335 • 
19189 • 

Os 

1.2000 1.3000 1.3100 

0.&000 C 1 •• 100 

1918 

43238. 
2~9.2. . ~7e. 

1265. 
11'!1. 
36b. 
'42. 
181. 
.61b. 
28. 

1978 

390. 
536. 
38". a.,7. 
aS7. 
15J.. 
62. 
85. 
77. 
10. 

19711 

0.0 
0.0 
0.0 
0.0 
0.0 
u.o 
0.0 
0,0 
0.0 
0.5000 

1918 

,4399. 
3316 • 

1978 

::J 
l.-OOOO 
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Table 3. Results of cohort analysis for female witch flounder 
in Div. 3NO. 

NATURAL ',"I~''''lIT'(. 

~"UTIAl ~ECAUtTMENl MULTIPLI~A 
a.Oloa O.OQoo n.?ono O.3~no a.blno 

AS~",..t:o FISHING "'OAlALllY FUA LASr AGt:S 
1).iOnO o.2nO~ 0,2000 0.2000 

FSflMATEn POP,'LATJnl.,j 
AGF '(FAA 19 74 1'~75 1977 

8 I I , ••• tiblS. 1901'0. 2°147. 
9 "~~4. 1008". 9S.b. 16411. 

10 f).nb. 55<14, 8513. 84"3. 
It "~21. 5119. ".Oti. 7,88. .. "'802 • '5025. .]703. 35t8. 

" ~~9!1o. ... 071. 3JI!). ?5~O. 
I. 4n07. 3I:H)b. 241'\1. 1822. 

" 2.j7~. 2!>70. 23&7. 1194. 
Ib 1"25. 1 31 I • Ift61!J. 1172. 
17 10;.'3. aQ4. 722. 475. 
I. ~nb. HO~. 4,29. 133. 
Iq h.O. 207. ~.'I":I. 124. 

KNU.'" C,,(.HES 
A". 'if: AQ t 97. 1975 PHI'. 1977 

" 22. ,66. Ii. ". • ~ t • I 18. 12. lOb. 
10 42b. ti38. 20b. .]J8. 
II oJ f'I I .. 157. 2QS. 718. 
I? 995. 10A~. taR7. 1,3r)9. 
IJ 101:'9. 1124. 1111 .. 155t. 

" c,)48. 958, 99b. 8.]0. 
15 790. 805. 9~ J .. .12. 
16 7?9. 438. 84·'. 390. 
17 ~1I)4. 3,,7. 5o?7. 127. 
I. .?46. 16b. C'fJ4. 53. 
I. 106. 35. Q I. 21. 

ESTIMATE. FISHING MO~TAllTY 
AbE YFAR 197" ,975 lq7b 1Q:77 

" {J.OO2f1 O.OI!.!II 0.0007 0.0011 
q 0.00H4 0.0127 0.001.3 0.0070 

In lI.014. O.Oft82 O.{l2b2 u.o ... o 
II O.Uf.4"i 0.17.]6 0,,01')7 0 .. t 139 
12 O.C'Cl44 o.~,.,f,o 0.2231 O.st27 
I.' O.C'.'~4 O • .J~J3 O •• flts3 1.0b5~ ,. O • .?~4. n •. llb!; O.~731 O.b798 
15 0 ... 4411 o._JiD O.~"12 O •• ""q 
I~ (l.5~32 0.446,\ 0.97b2 0.4442 
17 0.4935 O.!)A'" 1.~·3J 0.3399 
I. 0 .. I.e I o.;t'!'5I? 1.0879 0.5621 
19 ° .. 200 0 o.~ooo 0.2000 0.2000 

POPULATION .TS AND NOS 
}tH4 197!§ 1976 1977 

OT 33b17. .3016J. 3f)1~O. 29144, 
NO ~3ilb. 511 08. 5&929, &.1199. 

PUPULATlnN US ANO NOS AGE 10 TU 19 
197. 1975 Iq76 1917 

Of 21~24. 23203. 21011, 1'104". 
NO .)4911:5. 294nZ. 28003 • 2~b.O. 

06 

1.0000 I.J'lIlOO 1.6100 

0.200n 

(.' .8900 

1'97" 

.0'-62. 
17 3? I • 
'.027. 
6911. 
552' 1 • 
1813. 

75b. 
795. 
6.b. 
b47. 
291. 
"'5. 

1978 

150. 
2&7. 
!!o 1 1 .. 
4;]8. 
64. •• 
30&. 
171 .. 
204. 
117. 
190 • .,. 
II. 

1978 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2000 

1918 

J7468. 
89314. 

1978 

19301. 
31~:J1. 

J .0UOf. 
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Table 4. Projections of stock size and catch for rna le witch flounder in Div. 3NO. 

RESULTS FOR YEAR 1817 
AGE POPULATION POPULATION FISHING CATCH CATCH RESIDUAL RESIDUAL 

NUftBERS YEIGHTS ftORTALITY NUftBERS WEIGHTS NUftBERS YEIGHTS 

8 4581.8 1269.8 8.8131 53.2 15.' 3636.2 1125.4 
9 4329.8 1619.8 8.8781 .295 •• 118.3 3278.2 1226.1 

18 2222.8 957.7 8.3597 612.8 263.8 1269.7 547.2 
II 2828.8 1183.2 8.8231 1845.8 568.5 729.8 396.6 
12 2868.8 1338.8 1.4472 1467.8 949.1 398.3 257.7 
13 998.8 732.6 1.6238 739.8 546.9 159.9 118.3 
14 588.8 439.9 8.7819 253.8 219.1 198.3 164.8 
15 354.8 265.5 8.5582 137.8 182.8 167.2 125.4 
16 93.8 68.2 8.9658 53.8 38.9 29 •• 21.3 
17 89.8 84.9 8.2998 21.8 28.8 54.8 51.5 

TbTAL 17181. 7878. 4675. 2834. 9912. 3934. 

RESULTS FOR YEAR U78 
ACE POPULATION POPULATION FISHING CATCH CATCH RESIDUAL RESIDUAL 

NUftBERS WEIGHTS ftORTALITY NU"BERS WEIGHTS NUftBERS WEIGHTS 

8 45 •••• 1269 •• ..8126 51.8 14.4 3638.2 1826.8 
9 3636.2 1359.9 8 •• 314 102.1 38.2 2884.9 1879 •• 

18 3278.2 1412.9 8.1761 481.2 287.4 225 •• 5 978.8 
II 1269.7 690.7 8.3459 338.5 184.1 735.5 4.0.1 
12 729.' 471.7 •• 6298 311.7 281.7 318.2 285.9 
13 398.3 294.7 8.7548 193.7 143.3 153.3 113.4 
14 159.9 138.5 8.1177 82.1 71.1 57.8 58.1 
15 198.3 142.7 8.8617 181 •• 75.8 65.8 49.4 
16 167.2 122.6 8.8868 98.4 66.3 56.4 41.3 
17 83 •• 79.2 8.6298 35.5 33.9 36.2 34.6 

flITAL 14412. 5982. 1787. 1.36. 18197. 3978. 

RESULTS FOR YEAR 1979 
AGE POPULATION POPULATION FISHING CATCH CATCH RESIDUAL RESIDUAL 

NU"BERS WEIGHTS ftORTALITY NUftBERS WEIGHTS NU"IERS WEIGHTS 

8 4588 •• 1269 •• 8.8322 129.4 36.5 3567.4 18".8 
9 3638.2 1368.7 8.88es 255.6 95.6 2748.1 1827.8 

18 2884.9 1243.4 •• 4512 956.6 412.3 15.4.2 648.3 
II 2258.5 1224.3 8.8863 1216.5 661.8 759.5 413.2 
12 735.5 475.9 1.6114 547.4 354.2 128.2 77.8 
13 318.2 235.5 1.9337 254.3 188.1 37.7 27.9 
14 153.3 132.8 2.8949 125.8 189.8 15.04 13.4 
IS 57.8 43.4 2.2877 48.2 36.2 5.2 3.9 
16 65.8 48.2 2.2721 55.4 48.6 5.6 4.1 
17 92.6 88.4 1.6114 68.9 65.8 15.1 14.4 

TbTAL 14697. &121. : 3658. 2e ••• 8??9. 3237. 

RESULTS FOR YEAR U8. 
AGE POPULATION POPULATION FISHING CATCH CATCH RESIDUAL RESIDUAL 

NU"BERS WEIGHTS ftORTALITY NUftBERS WEIGHTS "Uft.ERS WEIGHTS 

8 458 •• 8 1269.' .... 7. 28.5 8 •• 3658.& 1831.7 
9 3567.4 1334.2 8.8175 56.1 21.8 287'.1 1873.4 

18 2748.1 1184.5 8.898' 232.9 18 •• 4 2.4 •• ' 879.2 
II 15.4.2 818.3 •• 1925 239.5 13 •• 3 1.15.9 552.7 
12 759.5 491.4 8.3588 284.5 132.3 438.2 283.5 
"13 128.2 88.9 8.42.8 37.& 27.8 64.7 47.8 
14 37.7 32.& •• 4558 12.6 10.9 19.6 1&.9 
IS 15.4 11.6 8.4795 5.4 4.8 7.8 5.9 
16 5.2 3.8 0.4935 1.9 1.4 2.6 1.9 
17 28.7 19.7 8.3588 5.6 5.3 11.9 11.4 

"TOTAL 13279. 5254. 824. 441. 18129. 39.4. 
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Table 5. Projections of stock size and catch for female witch flounder in Div. 3110. 

~ElIIL TS ,OR YEM 1m 
AGE POPULATION POPULATION FISHING CATCH CATCH ~SIDUAL RESIDUAL 

NUHIERS ~EIGHTS HORTALITY NUHIERS YUQHTS NUHIERS ~UGHTS 

8 14147.f 4286.5 .... 1& 21.1 8.4 12158.8 3683.5 
9 16411.' 5596.2 1.'811 186.3 36.2 14126.6 4783.1 

It 8463 •• 3664.5 '.,He 338.7 146.6 697'.4 3118.2 
II 7188 •• 4.9'.' '.1136 718.' 4'8.5 5522.2 3142.1 
12 3518.8 254'.' '.5'78 13.9.' 845.1 1822.3 1315.7 
13 255'.8 2'73.1 1.'487 1551.2 1261.1 775.3 63'.3 
14 1822.8 1847.5 8.6711 8H.' 845.7 8'1.6 812.8 
IS 1194.' 1344.4 '.4618 412.' 463.9 648.' 729.6 
16 1172.0 1482.6 .... e7 39 •• ' 493.4 649.2 821.3 
17 475.' 628.9 '.338' 127.' 188.2 291.6 386.1 
18 133 •• 163.2 •• 5555 53.' 65.8 65.7 88.6 
19 124.' 207.6 '.28ea 21.' 35.2 87.3 146.2 

JOTAL 57197. 27924. 5881. 4875. 43117. 19549. 

~IULTS'OR _ 1m 
J\G£ POPULATION POPIILATION FISHING CATCH CATCH ~II'IIAL IllIIDUAL 

HUHIERS ~EIQHTS HORTALITY NUftIERS ~IQHTS NUHIERS ~IQHTS 

8 142 •••• 43'2.6 •••• 42 55.4 16.8 1217'.7 3887.7 
9 12156.9 4145.5 l.tlge 218.' 72.3 le267.1 3511.1 

18 14026.6 6873.5 1.1421 537.4 232.7 11574.8 5111.8 
·11 6971.4 3966.2 8.8737 461.3 261.8 5573.3 3171.2 
12 5522.2 3887.1 8.1411 675.9 488.1 4127.6 2981.1 
13 1822.3 1481.5 1.2186 322.1 261.9 127'.6 1'33.8 
14 775.3 786.1 '.2927 183.3 185.8 498.8 514.9 

·15 8'1.6 982.6 '.339' 214.9 242.1 491.8 553.5 
16 648.' 819.7 8.3681 182.8 231.2 389.1 492.2 
17 649.2 859.6 8.3988 198.9 263.4 375.3 496.9 
18 291.6 357.8 8.4296 95.1 lIe.6 163.3 2".4 
19 153.1 256.1 1.2186 27 •• 45.3 118.7 178.6 

TOTAL 5ae17. 27938. 3165. 2418. 478.8. 21812. 

~IUL TI FOR VIM 1178 
flGE PQPULATIOft POI'U\.ATlOft FlIMIIICI CATeN caTCH IISIDUAL ~SIDUAL 

HUHIERS YEIGHTS HORTALITY HUHIERS YUaHTS HUHIER5 YUaHTS 

8 142 •••• 43'2.8 .... 82 lt8.' 32.7 12122.1 3673.1 
9 12171.7 415'.2 1.8378 418.7 14'.1 18884.8 3442.4 

I. 1'267.1 4H5.7 .... 22 753.4 326.2 8139.4 3524.4 
II 11574.9 6586.1 '.1439 1443.1 821.1 8627.4 4919.' 
12 5573.3 4.23.9 •• 2755 125'.4 9'2.8 3642.' 2629.5 
!3 4127.6 3355.8 8.4111 1288.7 1855.9 2355.1 1914.7 
14 127'.6 1288.4 '.5715 517.3 524.5 617.6 626.2 
15 498.' 56'.7 1.6619 225.7 254.2 221.1 249.' 
16 491.6 6al.8 '.783' 232.5 294.1 289.5 265.' 
17 389.1 515.1 ,.777' 197.1 2&8.9 154.8 2'3.9 
18 375.3 418.5 '.8387 189.9 a45.3 139.6 171.3 
19 27'.' 452.1 '.4111 85.8 142.2 154.1 257.9 

,OTAL 61288. 3.7&3. 6721. 51H. 46477. 21866. 

RESULTS FOR YEAR 1888 
"GE POPULATIOH POPULATION FISHING CATCH CATCH RESIDUAL RESIDUAL 

NUHIERS ~EIQHTI HORTALITY NUftlERS WEIGHTS NUHIERI yuaHTS 

8 142 .... 4382.8 •••• 38 58.' 15.2 12175.7 3688.2 
9 12122.8 4133.1 1.8171 188.8 65.1 18251.6 3497.5 

I. 11'94.9 4371.1 8.1388 349.7 151.4 8364.8 3621.9 
II 8139.4 4631.3 ' •• 665 481.7 276.9 6555.' 3729.8 
12 8627.4 6229.1 8.1273 958.1 692.5 6538.1 472'.5 
13 3&42 •• a86'.9 '.IIIe' 586.& 476.9 2592.2 21'7.5 
14 2355.1 a388.1 '.2641 589.3 516.4 1556.6 1578.3 
IS 617.& 685.4 '.3859 151.7 178.8 391.5 "1.8 
16 221.1 279.7 1.3248 57.2 72.3 137.5 173.9 
17 288.5 277.3 '.3581 58.9 78.' 125.9 166.7 
18 154.1 188.9 8.3176 4&.2 56.6 89.9 118.4 
18 283.7 481.7 1.11Ie1 47.3 78.2 289.1 351.1 

1"OTAL 61877. 381S1. 34". 2651. 41993. 24187. 
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