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Abstract 

ANNDAL MEETING - JUNE 1976 

Preliminary stock assessments of roundnose grenadier 
in ICNAF Subareas 0+1 and 2+3 

by 

H. Borrmann 
Institut fur Hochseefischerel und Fischverarbeitung 

Rostock-Marienehe 
German Democratic Republic 

3tock si~es and fishinG mortalities of roundnose grenaa~er 
in SA 2/3 ana SA 0/1 were calculated by using cohort analysises 
cealing with age compositions and length compositions, 
respectively. Further Y/R curves and sllstainable yiedlds Vlere 
estimated. ',Vwo options of M were Ilsed (1;, = 0.1 and 0.2). 
BioloGical inpllt data are only used from G.t.R. sampling. 

It can be seen from the results that the fisning mortalities 

anc catches of the last years are in the range of the calcll­

lated Fo•1 anO sustainable yields at FO• 1 

Liaterial and L:ethod s 

All calc Ilia. ions are based on DioloGical oata sampled by 
G.D.R. in the 4th qllarter of the year. Sampling and data 
preparation were 60ne by H. KOCH and P. ERNS'.c. For the 
assessments for ICNAF Subareas 2/3 biological data were 
only available from ICNAF Subarea 2. Moreover for the two 
management units (SA 2/3 and SA 0/1) representative biolo­
gical data were not available for all years. Ttierefore we 
uad to take for the analysis oata from different years. 

Cu~ort analysises dealing with length composition data 

(Jo}r;';,3, 1974) and with age composition data (POPE, 1972) 
were made. Coh"rt analysises dealing with length composition 
data were maoe, because age composition data based on the 
latest abe redoing technic (KOCH, 19761 SAVVATI~, KOCH, 
EIDIST, 1976) are ready only for the years 1~73 and 1974 
until now. Because recruits and mean age of recruitment 
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(t f ') were needed for the calculations of sustainable 
yields, cohort analysises dealing with aGc co~positions 

were made with some assumptions. 

'(ield calculations were made using the Beverton and Holt 
yield equation solved by incomplete Beta function. 

Input data for cohort analysis dealing with length 
compositions I 

Length composition of total catch was calculated for ·ohe 
years 196:), 1970, 1971, 1973 and 1974 for SA 2/; and for 
1969, 1970, 1973 and 1974 for SA 0/1. Used length compo­
sitions can be seen in '.vable 5. The mean of these composi­
tions summed up in 6 cm-groLlps was used for the cohort 

analysis (Table I 1,3). 

Mean weights per length group were used from the length 
weight relation shown in Fig. 1 • 

M = 0.1 and 0.2 and final F = 0.1 (estimated by a first run) 

were used. Growth parameters were calculated from mean length 
per age group. The parameters for SA 2/3 arel 

Lao = B7.4290, K = 0.0906, to =-0.1646 (IONAF Subdivision 
2 H, 1974) 

for SA 0/11 

Lao = 80.6507, K" 0.119, to = 3.0340 (ICNAF Subdivision 
1 0, 1973). 

(see also Fig. 2) 

Input data for cohort analysis dealing with age compositions I 

The mean age composition of 1973 and 1974 was LlSed to distri-
bute the mean total number in the catches used for the cohort 
analysis dealing with length compositon. Used age compositions 
can be sean in Table 6. It was assLlmed that this age composi-
tion corresponds to the age composition of a medium sized 
yearclass and that the strength of the yearclasses varies only 
to a small extent, which could be concluded from length compo­
sitions LlSed for cohort analysis dealing with the length compositooo. 

For M and final F the same values as for cohortanaq,sis dealing 
with l!ngth composition were LlSed: M = 0.1 and 0.2, final F = 0.1. 

InPLlt data for the calculation of Y!R curves and the sustainable 

yields: 
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Calculations of Y!R were made for M = 0.1 and ~ = 0.2. 
K and to were used i'rom the growth curves for length (see above). 

"co "ere calculated "ith Loo and the lengtic weic;ht relations 

for Subarea 2 and 31 

.V = 0.00:14 • L2• 6583 (Subdivision: 2 H, 1971), 

ii.., = 1364 

for Subarea 1 and 01 
W = 0.0441 • L2.3154 (Subarea. 1 and 0, 10174) 

W ... = 1145 

(see also Fig. 1) 

The mean age of recruitment 

by the expressi~ 
_ t .4 

ts '''p' .. 
yo? 

and the F values from cohort 
position. 1'he full recruited 

about 13 in both areas. 

(t 111 I) was calculated 

(BEVERTON and HOLT, 1957) 

analysis doaling with age com­
age group Vias about 15 and t ~ 1 

t I? = 3 and t.>., '" 22 were used because the age compositions 

comprise thi~ange. 

cf 'd_ llsed from the length-weight relations shown above. 

All input odta can also be seen in Fig. ;. 

'i'he sllstainable yields were calculted by multiplying the 

nu ber of fish in the stock at age group :3 (results of the 

cohort analysis dealing with age compositions) b"' the Y/R at 
F

O
• 1 and Fmax , respectively, of the corresflonding yield curves. 

RcSlllts 

611barea 2/3: 

~he results of the cohort analysis are shown in illable 1 
and 2. The calculated stock size are 1620 millions (using 

length compositions) and 1433 millions (llsing age compositions) 

for M = 0.1, and 6957 millions and 3811 millions, respectively 

for r. = 0.2. 

The mean F-vallles for the total stocks are 0.016 and 0.044, 

respectively USing M" 0.1, and 0.004 and 0.017, respectively 
llsing 1; = 0.2. Fishing mortalities for the full rectllited stock 

are 0.:::4 using M= 0.1 and 0.242 USing I,I = 0.2. 
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'rhs results of the yield estimations can be seen in the 

follming 'fable: 

Y!R Y F Y!R Y Fo •1 
(kb~ (1000 tons) max (kg;) (1000 tons) .., 0.1 0.2 0.168 31.8 > 2.0 0.192(m;2) ;6.4 

I .. 0.2 0.4 0.055 40.6 }2.0 0.067(:Ebo2) 4':;.7 

Y!R curves are plotted in Fig. 3. 

Subarea 0/11 

The results of the cohort analysis are ,shown in Table 3 and 4. 
The calculated stock sizes are ~1 millions {using langth com­
positions) and 243 millions (using age compositions) for iii =0.1, 

and 578 millions and 918 millions, respectively for M = 0.2. 

The mean F-values for the total stock are 0.034 and 0.044, 

respectively using iii = 0.1, and 0.014 and 0.016, respectively 

using M = 0.2. Fishing mortalities for the full recruited stock 

are 0.316 using M = 0.1 and 0.221 using M = 0.2. 

The results of the yield estimations can be seen in the following 

~ablfitl 

M" 0.1 0.3 
M = 0.2 0.5 

Y!R 
(1<&) 

0.164 

0.055 

y 
(1000 tons) 

Y!R curves are plotted in Fig. 3. 

Discussion 

F 
max 

1.6 

> 2.0 

0.182 
0.064(J'=2) 

Y 
(1000 tons) 

B.3 
11.4 

The calculated ~ tack sizes using the two cohort analysis were 
in some Cases very different. This may be caused by the sensiti­
vity of the cohort analysis dealing with length compositons to 

the paralJleters K and L"" • The sensitivity to LCII> can be seen 
in the result of the first calculation for lJ = 0.2 for SA 2/3 

where we started our calculation at len;,;th "roup B4 and Got a 
stock size 01 131~4 millions. The reason for the great difference 

was the small difference between Loa and the final length group 

that caused a too large stock size at the final length group. 
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Therefore we started our final calculations for M = 0.2 with 
length Group 78 to which we also added the catches of longer 
fish. 'fhen we got the stock size. Of 6957 millions. 

The mean F values for the total stocks resulting from the t"O 

cohort analysises are not so different, esrecially for SA 0/1. 
This may give us an indication that th~~gee~~~~og~W~g~~~~sin 
a good correspondence. It can also be seen that the F values 
are nearly the same for SA 2/3 and 0/1, expecially in the 
results of cohort analysis dealing with age compositions. This 
is also true for the mean F values for the full recruited stock. 
In .SA 2/3 the mean Z-value for the full recruited stock is the 
same as PINHORN (1974) got from the calculation of the catch 
curve, thouth the age of full recruitment was 12 insteaa of 15 
in our calculations. Perhaps the difference is produced by 
former ase reading technic or QY the fact that the calculations 
are based on ase compositons from different areas (Subarea 2 aM 

3, respectively) and periods. But nevertheless it can be seen 
that the Z-values are the same for both areas and periods. 

The hlean fishing mortalities of the full recruited stocks of the 
last years are higilar than FO•1 only for SA 2/3 and III = 0.1. 
It can be stated that the mean fishing mortalities of last years 
were on <ill optimum level for the exploitation of the stocks. 

The resulting sustainable yield at Fo .1 arc 31800 tons (L =0.1) 

and 40bOO tons (14 = 0.2) for SA 2/3, and 7400 tons (li = 0.1) 

and 9800 tons (M = 0.2) for SA 0/1. This means that the hlean 

catches of :',4048 tons (1970 - 1974) from oA 2/3 and of 0025 
(1Y70 - 74) from SA 0/1 were in the range of the possible 
I~tuinable Jiclds at Fo.1. The MaY are 12 - 22 % higher than 
the sustainaLle yields at Fo•1 • For the YjR curves are ilat-toppea 
and the spawning stock-recraitment relation is not known it 
woula be better to take into consideration the sustainable 
yiolds at Fo.1. The MSY calculated by PINHORN (1974) for SA 

2/3 using 1. = 0.1 is only about 50% of the amount we sot by 

our calculation using an other method and inpat data. 

Referencell 

BEVER!rON, R.J .H. 
an S.J.HOUI! 1957 

JOllES, R. 1974 

On the DJR-.1OI1 of ~loited ~ish 
Populationll. London, 1957 

AlIlI8l1aing the long term effectll of ohangell 
ill t1l1hing effort and meab. II1ze trom length 
oompol!1uion data 
ICE <II 1974 Demerllal/Fiab. 
(Nthn) ettee, Doc. no. ~ 33 

A6 



.I. .... ble 1; 

L ... = B7 

L 

KOCII, H. 1976 

PINIIORN, A.!I!. 

SAVVA!l!IJfSKY, P.I., 
HoKOCII an.4 
P. ElmS'! 19'76 

- 6 -

A ccn'r1bn'icn on the metho41cs of age 
determination 1A Roundnose Grenadier 

(C. rapestris GORN) 
IeNAl' Res. Doc 1976 

Informa'ion on 'he ccmp81'ed 1I.'ho4 of age 
4etarm1Aation 1A Roun4nose Grenadier (in 
Ruse1en) 
VopZ'os;)' IkhUolOg11, KOBOOW (in press) 

Oolwrt :ma!ysis llSing roununose grenadier 
length composition data for 1969 - 1971, 1973 
IONAF bubardas 2 and 3 

and 1974, 

K = v.090B " J.o. = u.1 M = 0.2 

H F/Z F "'/Z 
OJ;. 

( llll.llior,s) (milhons) 
NL 

(millions) 

12 v.02 267.~u 0.001 0.0001 1543.05 0.0001 

1<J 0.11 244.49 0.005 0.0005 1284.09 Q.0005 

24 0.;3 220.:;,;; 0.014 0.001 1051.17 0.0016 

30 0.68 197.03 0.029 0.003 843.10 0.004 

:;6 1.31 174.23 0.055 0.006 659.55 0.015 

42 2.75 150.59 0.112 0.013 572.26 0.01B 

48 6.17 126.11 0.230 0.030 415.41 0.046 

)4 10.68 ~9.32 0.365 0.057 282.48 0.09tl 

60 13,); 70.08 0.467 0.088 173.12 0.159 

66 11.04 41.55 0.501 0.100 89.49 0.203 

72 6.0:;1 1';1.52 0.469 0.08B 35.08 0.224 

78 2.29 6·53 0.392 0.064 7.93 0.:'33 

v4 u.35 v.70 0.500 0.100 

'l'u1idl ,5.15 1619.71 6956.73 

"ei..;ted hlean 0.016 
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'~able 2: Cohort analysis using roundnoss grenadier age composition 

data for 1973 and 1974, ICNAF Subareas 2 and 3 

1\' - 0.1 ill = 0.2 
Ace C L FIZ II N F/Z F 

3 v.Ob3 189.498 0.0046 0.0005 741.797 0.00062 0.0001 
4 0.165 171.381 0.010 0.0010 607.258 0.0015 0.0003 
5 0.221 154.911 0.015 0.0015 497.033 0.0024 0.0005 
6 0.303 139.955 0.022 0.0022 406.737 0.0041 0.0008 
7 0.606 126.345 0.048 0.0050 332.735 0.010 0.002 
8 0.662 113.741 0.056 0.0061 271.873 0.013 0.003 

16 
1.351 102.2b5 0.123 0.0140 221.992 0.033 0.007 
3.115 11 • 264 0.267 0.036 180.530 0.088 0.019 

11 4.548 9.614 0.382 0.062 144.987 0.150 0.035 
12 5.293 67.710 0.461 0.086 114.590 0.207 0.052 
13 6.257 56.230 0.554 0.124 89.029 0.287 0.081 
14 6.257 44.926 0.612 0.158 67.229 0.351 0.108 
15 7.4';16 34.696 0.719 0.256 49.381 0.476 0.1 tl2 
16 6.230 24.263 0.756 0.310 33.645 0.531 0.226 
17 6.312 16.027 0.838 0.517 21.909 0.652 0.374 
16 3.00, 8.497 0.819 0.452 12.226 0.609 0.312 
11) 0.799 4.630 0.655 0.190 7.291 0.391 0.228 
20 1.461 3.610 0.643 0.537 5.246 0.643 0.360 
21 0.221 .1,67'7 0.568 0.131 2.973 0.2~9 0.085 
22 0.744 1.468 0.5 0.1 2.234 0.333 0.100 

fotal 55.131 1433.150 3610.695 
F3+ = 0.044 F3+ = 0.017 

F15+ = 0.334 F15+ = 0.242 

.l·able 3. Cohort analysis using roundnos8 grenadier 
1970, 1973 lengtn composition data for 1969, and 1974, 

ICNAF Subareas 1 and 0 

L., = 80 K ~ 0.119 Iii = 0.1 14 = 0.2 

L ~ N FIZ F NL FIZ F 
(millions (milt ions) (millions) 

18 0.05 39.31 0.015 0.002 136.94 0.002 0.0004 

24 G.17 36.04 0.050 0.005 115.38 0.U08 0.002 

30 0.31 32.61 0.086 0.009 95.32 0.017 L.003 

36 0.6:, 2b.':I9 0.200 0.025 76.61 0.U48 0.010 

42 1.82 24.ti5 0.362 0.057 59.15 0.111 0.025 

48 2.42 19.62 0.449 0.081 42.74 0.166 0.040 

54 3.00 14.43 0.548 0.121 28.12 0.241 0.064 

60 2.60 ~.:16 0.570 0.133 15.69 0.269 0.081 

66 1.30 4.40 0.485 0.094 6.69 0.266 0.072 

72 0.46 1.72 0.319 0.047 1.80 0.333 0.100 

78 0.14 0.28 0.500 0.100 

'l!otal 13.10 211.41 578.44 

we igt ad me an 0.034 0.014 
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Table 4. Cohort analysis llSing I'ol.lIldnose grenac.iier abe composition 
data for 1973 and 1974. IONA]' Subaroas 1 and 0 

i.·J == 0.1 !.I = 0.2 

Ac:e 0 N F/Z N F/Z F 
(millions) (millions) (millions) 

0 0.026 45.417 0.006 0.001 178.481 0.0006 0.0002 
4 0.052 41.069 0.013 0.001 146.105 0.·0020 0.0004 
5 0.065 37.110 0.024 0.002 119.574 0.0039 O.OOOB 
6 0.098 33.497 0.030 0,0011 97.822 0.0055 0.0011 
7 0.125 30.215 0.039 0.004 60.001 0.0066 0.0017 8 0.249 27.045 0.069 0.010 65.3~6 0.021 0.0042 
~ 0.492 24.234 0.177 0.022 53.306 0.049 0.010; 

10 0.708 21.459 0.261 0.035 43.200 0.084 0.011l 
11 0.666 16.743 0.332 0.050 34.729 0.122 0.028 12 0.938 16.136 0.366 0.063 27.650 0.160 0.0)8 
13 1.272 1).706 0.506 0.102 21.789 0.249 0.066 14 2.144 11.193 0.690 0.223 16.686 0.431 0.141 1, 2.046 8.068 0.753 0.304 11.723 0.515 0.212 16 1.413l:j 5.372 0.772 0.3'39 7.747 0.541 0.236 
17 0.669 3.445 0.694 0.227 4.996 0.443 0.159 
1a 0.754 2.481 0.791 0.378 3.485 0.574 0.269 
19 0.426 1.526 0.773 0.341 2.171 0.547 0.242 
20 0.)~3 0.977 0.842 0.533 1.392 0.646 0.365 
21 O.('~B 0.510 0.690 0.223 0.784 0.424 0.147 
22 0.184 0.368 0.500 0.100 0.553 0.333 0.100 

'J.'otal 13.113 342.5~5 917.584 
F3+=0.044 F3+ = 0.016 
F15+=0.316 F15+ = 10.221 

Table 5. Roundnose grenadier length compositions data used 
(per thousand) 

for cohort analysis 

SA 2 SA 0/1 

length- 1969 1970 1971 1973 1974 1969 1970 1973 1974 
group 

15 - 1 1 1 

16 - 1 '" ~ 2 
21 - 2 4 1 1 5 
24 - 6 .. 6 3 10 
27 - 10 1 7 2 6 10 
30 - 16 2 5 7 15 1 11 
33 - 26 4 ~ 6 15 3 17 
36 - 2 31 6 10 16 12 29 
39 - 2 35 12 2 9 21 22 23 62 
42 - 10 38 17 7 17 35 33 29 91 
45 - 26 43 26 9 41 64 59 47 :is 
46 - 47 61 35 17 64 62 96 62 92 
51 - 62 77 57 32 99 125 123 82 65 
54 - 75 93 82 49 124 142 151 123 92 
57 - 93 106 104 75 124 122 137 150 86 
60 - 101 113 127 131 124 86 106 164 10; 
63 y 124 67 128 149 114 b9 79 123 76 
66 - 101 77 115 156 66 70 54 86 50 
6, - 142 60 103 134 72 41 39 46 38 
~2 = 63 52 4~ 101 44 40 21 26 21 
5 - 62 29 75 24 26 11 13 10 

78 - 49 21 11 38 13 19 6 5 7 
31 - 21 9 18 16 5 4 2 2 3 
84- 3 7 7 3 1 1 1 
87 - 2 2 1 
,0 - 1 1 

No. of 387 4981 6244 2032 2589 1200 9426 7759 9654 
fish measured 
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Table 61 Roundnose grenadier age 
( per thousand) 

compositions used for cohort analysis 

A 

SA2 SA 0/1 
Age 1973 1974 1973 1974 

3 3 4 
4 6 6 
5 6 13 

6 11 15 
7 9 13 19 
9 24 6 30 
9 49 17 56 

10 9 104 32 76 
11 34 131 57 75 

12 66 126 76 67 
13 101 126 115 79 
14 104 123 242 65 
15 164 66 216 96 
16 166 60 124 103 
17 167 42 ·20 62 
16 77 32 39 77 
19 17 12 16 47 
20 46 7 32 26 
21+ 9 3 12 
22 27 2 26 

No. of 
fish measured 2032 7291 7754 9654 
ages read 64 439 156 2093 
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