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AntracI 

Witch flounder biomass estimates in Divisions 3590 from Russian 1980-1994 research surveys are presented. The 
largest blomase estimates registered in 1984 and 1886 in Div. 3L and in 1988 and 1991 in Divs. 390 at water pre-
bottom temperature about 0.2"C and 0.6 - 1.2"C, correspondingly. 

A dense relation (R 2  i ST%) between pre-bottom temperature and biomass estimates in all Divisions has been 
revealed, however a dependence characters differed from each other greatly. 

Ittzsithttiza. 

During long-term fishery, witch stock sin and their catch in the area of the Grand Newfoundland Bank were 
objected to sufficient fluctuations.The largest catches were obtained In early 1970-las and mid-1980-in. 
Because of the sharp decrease of witch stock after 1991. this species has lost its commercial importance, and 
NATO Scientific Council recommended to suspend this species fishery since IBBG. 

One of the possible reasons influencing the stock assessment and character of its distribution is changes of 
hydrological regime in witch habitats on slopes of Great Newfoundland Bank. 

An attempt to analyse a relation between changes in witch biomass estimates and water temperature from 1980 to 
1984 from Russian research surveys in the area of the Grand. Newfoundland Bent is made in the paper. 

ftaterials and Methods 

To obtain comparable long-term bionase estimates, data of trawl surveys carried out annually in spring/mummer 
down to 800-860 m depths in Divs. SLOG ware used. A standard fish-counting bottom trawl 31.2/27.3 with small 
mesh size insertion in the outland (a a 8-12 mm) was used. 

Surveys were carried out by stratified-random pattern (Doubleday, 1881). A method of their conducting had been 
presented in detail earlier (Balaton, Chumakov, 1988); Koran, 1992). 

Witch biomass estimates for 1980-1993 were revised. Calculations repeated the estimates, presented earlier, 
excluding 1991 and 1993. when recalculated values turned out to be slightly higher than those by calculations 
done in previous years. 

To characterize environmental conditions, long-term data on water temperature along the hydrological section 
8-A, obtained In October -November, 1980-1992, as gall as on the bottom water temperature in Diva. 3L, 3N, 30 
in 1980-1994, van used, Water temperatures were measured during trawl surveys Just before or after tramlines. 
In 1992, no trawl surveys were carried out in the area of the Grand Newfoundland Bank. 

Geographical location of 8-2 section is presented in Figure 1. Method of calculation and temperature data marlin 
are presented in papers (Borovkov and Tan. 1988: 19921 

9aau.ha and  al.antasina 

Managing of witch stock in the area of the Grand Newfoundland Bank is carried out 
for the north-eastern slope of the bank (together with Divs. 27 t 3K) and southern 

point of view of fisheries. they era unequal in importance, since from the early 

in Din. 390 (especially 30) was noticably higher than In 2J t 3XL (Fig. 2). The 
the northern bounder of witch distribution. Hydrological regime near the northern 

average by lower water temperature ir the pra-hottom layer compared to that on the 

by singling out of some TAC 
slopes (Divs. 3N01. From the 
of 1980-las the total catch 
Hamilton Bank is considered 
bounder is characterized in 
southern slopes on the Grand 



Newfoundland Beak. la same .acre temperature differe,-,ne can reach 2 n"C (Fig. 3L Although witch Ia .  a 
inrythermal apaclaa and occurad in catches at water temperature of -1 to ♦ 10"1. It is considers,' that its 
temperature optimum la about 3"C. therefore the dwelling conditicna In Divs. 3N0 are evidently more favourable. 

EatimatIons of witch biomes; from Rnasien aurvoys fluctuated In 1980-1994 sufficiently (Fig. 4, Tablas I. 2. 
31. The largeat numbers In Div. 3L were obtained 1h 1984 and 1985 at mean water temperature near bottom about 
0.2'C. In Diva. 3110 the heightened estimates of bloom were reglaterad at water temperature of 0.6-1.2"C in 
1982, 1985, 1988, 1988 and 1591. The analogous estimates from Canadian studies showed in many caaaa the similar 
tendency of atock changes. however, values were as a rule higher (Bewaring at 21., 1E941. 

The possible reason of high biomass estimates In the mentioned years is short-period shifts of witch within the 
area of the Groat Newfoundland Rank and their re-distribution into high density concentrations in some areas 
of strata. relatively big in square. This can lead to heightened Moselle estimates in some strata In consequence 
of a number of trawling unrepresentative for this year In these strata and, in general, for the whole Division. 
Typical examples of such heightened estimates can be biomass values In strata 345 and 346 for Div. 3L in 1884 
and 1985, as well as in strata 336 and 364 for Div. 30 in 1981. 

An attempt to determine quantitatively the possible correlation between water temperature on the 8-A section 
and witch biomass in the area of the Grand Newfoundland Bank turned out to have no success. Beck relation of 
mean strength (correlation coefficient is 0.581 was registered between water temperature averaged in 60-200 m 
layer in parts AB and witch biomass estimates in Div. 3L, obtained a year after doing of hydrological section 
8-A (Fig. 5, 6, Table 4). 

To learn a measure of relation between water temperature in the pre-bottom layer and witch biomass astimatea 
Limed at decreasing of abort-period fluctuations, the indices smoothed by 7 terms with the help of sliding 
averaging were used. Results of an regreesional analysis justify on a high measure of relation between smoothed 
characteristics defined by the determination coefficients of 82.14 %, 57.30 % and 79.93 t for Divs. 3L, N and 
O. correspondingly (Tables 5, 8, 7). Relation beetween water temperature and biomass estimates is specific for 
each of Divisions and expresaed by a parabolic dependence for Div. 3L and linear models with opposite sign 
coefficients of slope of a regressional straight line for . Divs. 38 and 30 (Fig. 7. 8. 9). 

The highest witch biomass estimates were as a rule registered in years with moderately warm and normal water 
heating In pre-bottom layers (1986-19881. In the northern part of the area, influenced by cold water masses in 
the greatest measure compared to other areas, the temperature optimum during fish concentrating is mostly 
expreasod: from 0.3 to 0.7"C. At temperature higher or lower these values, biomass estimates decrease. In Div. 
3N, water temperature increase is followed by the correspondent in time biomass estimates increase, whereas 
in Div. 30 - by decrease. 
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Table 4. Amanita of variance raaulta from linear ragrassion modal 
rolating witch flounder stock blowing and Naar 
tamparatura in 60 - 200 a layer on section 8 - A (parts AB) 
in Div. IL, 1980-1994 (tima aeriaa of stock aaaessmantn 
is ahiftad on 1 year). 

ROW0121011 analysis - linear modal! Y = a t bz 

Parameter 	Eatimata 	St. error 	T-value 	Prob. larval 

Intarcapt 	4.37420 	0.92865 	4.71026 	.00110 
Slope 	-3.89289 	1.81186 	-2.14879 	.06016 

Amarillo of varianca 

Sourca Sum of squares 14 Mean Square 	2-ratio 	Prob. laved 
Modal 	84.12849 	1 	34.1280 	4.81731 	.08016 
Error 	86.51997 	8 	7.39100 

Correlation coafficiant = -0.68220 
	 2 = 33.91 % 

Table 5. Analysis of variance rasults from parabolic regression modal 
ralating witch flounder stock and mater tamperatura near the 
bottom in Div. 31, 1980-1994. 

Modal fitting rasulte 	Y = 441"2 t Bia t C 

Eatimata 	St. error 	 ratio 
A -11888.0471 1742.73887 -6.80828 
2 12014.0808 1690.00523 7.10886 
C 1264.8227 322.08338 3.89521 

Analysia of variance for the full ragrassion 
Source 	Sum of aquaria 	Df 	Mean square 	Ratio 
Modal 	1.3702E8 	 3 	4.587487 

	
1.0521E2 

Error 	4775508.8 	11 	434138.7 

2 -4 82.14 % 

Table 6. 	Analysis of varianca regain' from linear ragreaeion modal relating 
witch flounder stock biomass and water temperature many the bottom 
in Div. 	39, 	1960-1993. 

gagrassion analysis - linear modal! 	Y r a t bz 

Parameter Estimate St. 	error 2-value Prob. 	level 

Intercept - 72.3185 858.128 -0.20192 .84310 
Slope 1680.75 	373.718 

Analyoia of varianca 

4.1782B .00109 

Source Sum of squares Df 	Mean square 2-ratio Prob. 	1ev. 

Modal 4808767.4 1 	4808767.4 17 .00109 
Error 3584218.2 13 	276709.1 

Correlation coefficient = 0.85893 2 g o 67.30 



Tabla 7. inalygia of variance reaulta from linear ragregaion modal 
ralating witch flounder stock blomaaa and water 
tamparature naar tha bottom in Div. SO, 1980-1988. 

aggression Analysis - linear modal .  Y t a ♦ hi 

Paramatar 	Eatimata 	, St. error 	2-value 	Prob. loyal 

Intarcapt 	8791.54 	898.989 	17.10720 	.00000 
along 	-2208.48 	808.917 	-7.19888 	.00001 

Analyala of variance' 

Source 	Bum of aquaraa 	Df 	Moan square 	F-ratio 	Prob loyal 
Modal 	18987085 	1 	18967085 	6.17811 	.00001 
Error 	8504285.4 	18 	269860.4 

Correlation coafficlant = -3.894042 	 12  = 78.93 % 

Fig. 1. Location of oceanwraphic stations on hydrological 
Section 8-A ( parts A,B,C. ). 
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