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ABSTRACT 

Difficulties arising during measurements of roundnose grena-

dier zoological length are generally known. Both while fish life-

time and emptyihg trawl sacks tails of roundnose grenadier are 

frequently broken. Number of fish with broken tails in a catch 

sometimes exceeds 30-40%. The data on the ante-anal distance and 

zoological length measurements made it possible to work out keys 

for conversion of mass measurements into zoological length by 

ante-anal distance. Independent series were calculated. Errors in 

calculations of roundnose grenadier mean lengths did not exceed 

0.5-1.0% of the actual data obtained during the surveys in the 

Hatton Plateau area and 1.5% of those obtained from the seamounts 

of the North Atlantic Ridge. 

If combined keys are used the error in calculations of mean 

length is about 1.2% of actual data. 

INTRODUCTION 

Difficulties arising in the course of data on Macrouridae  

length composition collecting were described repeatedly (Jensen, 

1976; Atkinson, 1979, 1980; Savvatimsky, 1981, 1984; Houston, 

1983; Sahrhage, 1986). 

During the long-term observations on roundnose grenadier 

length composition it was noted that in more than 50% of ;tweet-

mean tails were torn off. When the full length or zoological 

length measurements are impossible the measurements from the tip: 

of the snout to the fork of the caudal fin (i.e. Schmidt's length), 
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to the end of the scale-covering (standard length), to the inser-

tion of caudal fin rays (commercial length), to the end of gill 

cover (length of head) and other measurements are used. 

As Macrouridae have no caudal fin scientists use the ante-

anal distance or length of head for measurements. Thus, Rannou 

used length of head of Nezumia solerorhynchus as referenda data 

during zoological length measurements (1976). 

In 1976 Jensen proposed to use the ante-anal distance for 

mass measurements of roundnose grenadier (from the tip of the 

snout to the insertion of the first ray of the anal fin) and 

gave an equation for conversion of ante-anal distance measurements 

into zoological length. In subsequent years some scientists have 

published the results of conversion of roundnose grenadier ante-

anal distance into full length and age, sometimes without divi-

ding fish by sexes. 

After publishing Jensen's article a detailed review of re-

levant literature was given in the papers of Atkinson (1980) and 

Savvatimsky (1984) where the necessity of studying the length 

composition separatly for males and females was proved. 

In July 1980 the NAFO Scientific Council advised to make 

mass measurements of roundnose grenadier using the ante-anal 

distance. In 1981 the ICES came to the same conclusion (Sahrhage, 

1986). 

To our opinion, when we use a regression equation for conver-

sion of ante-anal distance into zoological length the data calcu-

lated do not correspond to actual ones (Savvatimsky, 1984, 1985). 

The main reason for it is that the ante-anal distance increases 

non-linearly with fish growth and is characterized by a great vari-

ability in specimens of the same length. 

Data on length-age composition of catches are the important 

part of the input data for calculating the stock assessment and the 

TAC by methods of mathematical modelling, for intraspecific struc-

ture analysis etc. To obtain objective data on length composition 

of catches mass measurements of roundnose grenadier with the use of 

the ante-anal 'distance are more preferable because of the absence 

of errors which are inevitable during measuring damaged fishes. 



MATERIALS AND METHODS 

During the cruises PINRO research vessels made measurements of 

zoological length and ante-anal distance of undamaged roundnose 

grenadier caught by the bottom and midwater trawls in the various 

parts of the species area of distribution (Table 1). 

Zoological length was measured with 1 cm accuracy and the ante-

anal distance - with 0.5 cm accuracy. Results of zoological length 

measurements were combined into length classes with 3 cm intervals 

(30-32, 33-35 etc.), those of ante-anal distance - into classes 

with 0.5 cm intervals. During working out 	keys for conversion of 

measurements the number of fish with the ante-anal distance mea-

sured in every 0.5 cm class were taken as 100 %. The keys were 

worked out for every region and for males and females separatly 

(Savvatimsky, 1984). 

RESUMS 

During conversion of length series into age composition 

scientists often use length-age keys taking-into account length 

variability of fish of similar ages. We worked out analogical 

keys for conversion of mass measurements of roundnose grenadier 

ante-anal distance into zoological length. For every length-class 

we determined the ratio of fish of various zoological lengths 

using their ante-anal distance. Keys for conversion were made 

up for three regions of the North Atlantic for males and females 

separatly. Using the independent series has shown a plausible 

correspondence of calculated data to the actual ones (Fig. 1,2). 

Errors in calculated mean lengths of roundnose grenadier did not 

exceed 0.5-1.6 % of the actual data. 

Usage of keys made by combining of data obtained in three 

regions (Tables 2,3) has given satisfactory results. Correspon-

dence of calculated length series to the actual data was good, 

errors in mean length values were equal to 0-1.2 % (Fig. 3,4,5). 

If conversion of mass measurements is made by a computer 

then collecting and processing of data on length composition of 

roundnose grenadier catches will be easier and more objective. 

Mass measurements of ante-anal distance would be done with 

0.5 cm accuracy, the results of measurements would be combined 



into length series with 0.5 cm intervals between classes for 

males and females separatly. The proposed keys will allow to get 

the actual series of roundnose grenadier lengths. 

CONCLUSIONS 

Keys for conversion of mass measurements of roundnose gre-

nadier ante-anal distances into zoological lengths are worked out 

separatly for males and females for three regions: Northwest At-

lantic, North Atlantic Ridge and Hatton Plateau. Using these keys 

provides good correspondence of calculated data to actual ones. 

Errors in calculation of mean length did not exceed 0.5-1.6 % of 

actual data. Mass measurements of roundnose grenadier should be 

carried out by ante-anal distance (from the tip of the snout to 

the first ray of the anal fin), results of measurements should be 

combined into length series with 0.5 cm intervals between classes 

for males and females separatly. 

The subsequent conversion of the obtained results of mass 

measurements using the combined keys will allow to get objective 

data on the length composition of roundnose grenadier in catches. 
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. Table 1 General characteristic of the material used 

Areas Years : Number of specimens 
: 	males 	: females 

NW Atl., 3K + 2G 1978; 1983; 1986 474 497 

North Atlantic Ridge 1984; 1986 533 328 

Hatton Plateau 1983; 1986 571 329 



C.; 
O a 

~""-, 2RA2%4?M4832t9-8Si t”42,WPW"lN H H r. 

1111111111 111111111111111111
C-  111 

.47  

111111111111111 	iiiiii 	1
1 	1111103111 

1111111111111111111111111111 CO oa  
" 

wmp-moz 
11111111 iiiii 11 11 1 1111111444gig 

1-4 
cloacocol-ow0 

illilli 	1 111 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 p-t 

01- 0/C0 
1111111 1 11111111111111144.15130; 44411 

HH 
NCONHOM 

1111111111111111111111a ,s4044111 I 
HNNH 

11111111111111/1111/1:1 :137 0) :■ 	:3; :1 1//1 
H N N N HM 

0oNNMVVIMM 
1111111 1 1 1 1 111111111u; Ici e0D814 pi 4  1111 

tONOWVNWM 
1111111111111[111106.dg d gao11111 1 

NNHNVI-4NN 

11111111111111111014:66Kfialt50111111 	I 

OMNWNVOW 

	

Cot Ci a 	t: t: 4 a / 

	

HN NH 	1 
VH WWNNCOM 

	

oralo;d6,tr,sc4111 	ism a 

.3
NMOVMVMON 

	

p.a..-- 	  

t

• 

4 111111111111aNWitAti4COHN 

O OINw1HWO Oesq 	a a ..........,...ce sige, ... ,....... 1 o w 	 -. s  .... 

un is) co co co co co 
„„,„„,,, 

HM 
 gd,s411411111111111 

OHVOONVM W 

11111111 ce; 6 N 	0 g H 	111111111111 

WNMHWNOM 

111 - 1111a0gat
,-4
a.s4 ,4. 11111111 I villia 

1.41-4H/H 

OcOVVW0 	V 

OHMWWW 

N cg 1q  cg.  ill 	1 	1 	1 	1 	111111111 

C.-MOWS-1<MM 

11111154411;4111101111 	iiiiiiii alai 

∎1111 

 MMO 
MNIO 	MN

∎■•■ 11 ■
NV 

	

■ 11111 	llllll 	
1 	
111111111 

H U) H 
M MODO 0 

i 	I  
H WH 	 1 

owOo o 
elZd f igi 

N 
0010N 

00 
i“. 111111111111111111111111111111 

OWOMOWOMOWOMOWOMOWOOOLOOLOOMOOOMOW 
csac . r‘03. 0;04. dd.,0aii.4.44,suaososeeed44 

HoHHHHHHHHHHHH0-AH HoHHHNOINN 

HI •• •• 

gH 
He •.•• 

•••• 



- 7 - Li I 

O
1 •4 II S3 I " " " 	488888r482c128q 88qt4ir 2 222r 8c1,. 

0 1  

il 4 1 11111111111111111111111111111iiiiiiiiol 

&911 iNC)/ II  lllllll 11111111111111 I 	 l N l c-,.-.d4t:s 
1 I I 

	

, ' 	 L0 1-1.  CI CO 0 r-1-40 
.2. 111 

	

T 	

N 

N1 I 11 	 1 1111111111111111 1 110C 44) 4ZR42:7 9) 

00  u) LO 1-4 0 C*- 14P 

0) 1.1

g 
 1 II 	ll  

• 01.1 
la 

1111111111111111111 1M IC  68.  d i 4 u; a  i 111 
Fl 1-1 

	

, 	, 0,11d, , 

vi,-, 
..„, N, 

, 
, 	. 	, 	. 	. 	. 	. 	. 	. 	. 	. 	. 	, 	, 	. 	. 	, 	. 	. 	, 	. 

. . 1  . . „ , , , , . . , 1 1 1 1 1 1 1 c  : c  : 0' cotI a  - g e "cl:L  . . .1-- 10  : ci;  4;;  ;13  v i .c  c i .. °a ,cc.i I  : , 1, 1  1  1 1  1  1  1 : I  , Iciapflge 
0 .... 

 

1 1  0 H -0 0 •o. 0 0 ,-; •3: •1  O1 
	I I I I 	i, " I I I I I 	I I I I I I I 1 1144c,i6d ,i wN 

1-4 1-1 	

11111111 

	

1  •...1 	 Or- 10 cOch 00,1u) in 
c.7.3.1.
i_nl

INC) 1
1
8 11111111111111111 I i 4 ai HN N 4 s Nr 01t-10111  1 1 111111 ..,..  

4 4 N  
COONOWAIN 

01?-11111 lllllllll 11111111 C6 	c7 gi C6 03 1 
1-i N 	1-■ 	

1 
1111111111 

L

.0.4

' 
 •4 CO 0 LO V. O. N tO stotO 

Ec-11 1-1
1 1 I 11111111111111 

i a C.: a  ;-44 9ci Si i-97 fr.): C.:  1 II i  
ett WI 

1 	1 	1 	1 	1 	1 	1 	1 	1 	1 
.•.• 	•.. 

	

I 	I 	 sr 0) ..000,11.0 co 0) C) . II 1 	I  

r-1 
0r-11-11 
IV 	1111111111111111 C- 0; 4 4 gf i 0; u; 0; 0; 1 

	

1 	
11111111 

H H NPN 1-4 

CO WO/ CO 4.0 as u3 V- r- Cs) 
41-11:14111111111111111 

	

it I 	 ....,scic9-,gelc644'"" I 111111111 

.•.. 	.. 
0 	11 r. sr 1-4 01 01 10 er 03 er 

W.LII.M.W.W3 

Ni-i 

O 

ex+.  •r .4 •••I 

t-t1 
••••1•4 

111  01 0 0 to 	0 

laN0 

	

& 	 R8 1 -1  -1 

 

-44 -I  ..-,c00c0c- 0 co 

1111111114 
ii4filtli 

trill i--1 1 .. .. 	.. 
1 	I 

•• •1 -I 

CO 
4g0:‘,sa4111111111111 

	

0.1 .--1 	I-1 	
11111 

	

VV001-4W 	M 
W310111111111.: 	111111111 	I 	1 	I 	I 	1 

Ner d i--4 	
1111111111 

- 	 . 
4 

0 I-101 co N u) to 
ll 	11,0 "g cli cr a u,111111111111111 

•-1.-. 	
1111111111 

1 I‘W.W. sr W. 
 O  

111111111 	 .11 
NWW srggs- W 

koN oa 	
1 	1 1 	i 1 1 1 

co as s$P c0 cO 0) N r- N 

iti4:11iipciui44 
i 1 1 1 1 1 1 1 1 

W tO  to %OWN t-i 01 
104N/111111111 _, a; g g :. os us. 4  1 1 	 11111 P2 	

L. 
NI-11-1 

WV0301VVOIM 

1
.-1

1 

I-01 

0 ICR C.' 
 u 1)-11 

e10  t-t0 I-I 
0  111111 

pit€20 	l 	1 1 
1 I  I l 	 cji 	igic4a.;  llll ll  . 1 

COCO 0 0 
. el 	-1 	•• 

1111111111111111111111 	1 	1111 1 C0t,21 	8 	8  
1-4 	1-1 

1 	1 	1 	1 	1 	1 	1 	1 	1 	1 

1 	1 	1 	1 	 ll 

1 	1 1 
1 	1 	1 	1 	1 	11 

1 	I 	I 	1 	i 	i 	I 	i 	1 	I 

0) 0 tO • VI tO 
tlii-1•11  C0 1  

1  1 1111 	1 .0 0 ,7,444.1 1 1 1 1 1 1 1 1 1 1 	1 1 	1 1 1 1 
I-4 114  Oa C‘I 14 

1 s 	 NO0O10. 	t13 

1C1-1 	 liPi ID %4 HC7 1  
1 

t-t 
.1 	111111111111111 

1111111111 

11 	1 
A 	

OVIWOC■ 	  
VW" 11 I . 	. . . . . 

03 	 OE .0 
OW 

 CO
go cm 0) 

1111111111 
I 	 0 0 sr 1-4 

_IR 	 .I 1115iceigy1111111111111111111111 
Ni 	 11111 	ll 

0000 
S

1

O 	II 
8 8 ? 
- - - - ll 	 1111111111 . 111111.11 

1 WI ill  I 	 ? ...... 	...1H 	 im 
1 	1 	 1 	I 	

1111111111111 .  llllllll 0 01111119 
0 4.   

0 
MI 1- 

&
1 
 iN1811111-111 	 111:111111 	11,11111111 

I 	1 

lig:-: ::i 
41- 	II 	

u3 01n0 u1 0100100030 010030WOLOOLOOLO ONOt0 	• 	 -t  
inO
" 

 LO0u10)00100 

arC..olcia,sed 4 .4444044 Ls.ALear d ccr cr, 0
0 
 24 t4RRIUR X X iii .H -tt-tHHi-t1-4Mo-to-IHP41-41-41-4 	1.4.1-10-4MN a,      _., 

01 

to 

1111111111 



Males 

n-197 M-764 
—__ n-202 M-76 , 8 

16 

12 

0 

010  

Females 
— It-84 M -84.7 
_ _ rt- 8 M-85.4 

8 

w N 
; 

0 at N 	0 
M 	 0 tO N. 

I 	I 	I 	i 
0 a 0:, 	t- to 	In 
02 	tn 	I' 	it 	40 	N 

A 
I' 
Il 16 

14 

12 

10 

• 
o 0 

7 
V N N 

O 0 at 

Length of fish, cm 

— 8 — 

	

0 0 02 N 	In I 
N In O N CO C) 

	

II 	I 	I 	7 

	

01 02 N 0 02 	00  N 

	

In /0 te In 0 N 	io a c■ 

Length of fish, cm 

Fig. 1 Actual (solid line) and calculated 

(dashed line) length series for 

roundnose grenadier caught in the 

Hatton Plateau 



16 
Males 

 n- 153 M-73 . 9 
n - . 204 M-75.1 

14 

12 

10 

•■• ••••• 

o 
cs, 

1 
CO 

0) 
ni 

I 
N 
0.1 

cc) 
r) 

I 
0 
CO 

N 
1 

1 
In 
Y 

w 
(t) 

I 
•s. 
In 

1 
r) 
'0 

N N 

NJ 
N r0-  

11111 
0) 

Ccil 

r)-  
r- 

g: 

0  

CS 

Length of fish,cm 

Fig. 2 Actual (solid line) and calculated 

(dashed line) length series or 

roundnose grenadier caught in the 

North Atlantic Ridge area 



1 

V/ 

40 
 

Males 

- 10 - 

n-533 M-75,1 
12 __n-533M-75,4 

10 

8 

4 

V. 	Length. of 
Females 

n-328 M-774 	4 
n-328M-783, 

8 	 I 

10 

; 
1 0 M it 

0 	0) 
I 	I 

w•N 
in 

co 
to 

i 
I C) 	W 

W 
W 

I 
v.  m 

W 
0 
I 
r 
CPI  

mt 
0 7 
S 

n 
4- 
7 

; in in 	CD t-- CO 	cn 0 0) CO t-- W In 	n 

i 	1 	1 	1 	1 	1 	, 
ch co 	o. 	ID IC) 	ib 	re) ej 	r 

7 
n V in to t--- OD Cn 0 r 

r 

Length of fishr,cm 

Fig. 3 Actual (solid line) and Calculated 

by a combined key (dashed line) length 

series for roundnose grenadier caught 

in the North Atlantic Ridge area 



12 	Males 
__n -474 Iv1-57,3 

10 	_ n-474 
M-56,5 

12 %_n -497M-59,2 
n -497 M-59,9 

10 

0 • co 
N 	'1

• 

7 11)nge 
I 	II 	I 

C- JO V) "4' 	N 	0 
C)4 110 .4- 	tc) 	to n 	c0 	0) 

Length of fish,cm 

Females 

N co r- up 	En vt 
te) 	*4- 	V) 	c-0 	t- 	CO 	cn 

to 	Nt to &  O ..-- I 
tip 	

I 

10 Tr v) V) N CO 0) 

Length of fish, cm 

Fig. 4 Actual (solid line) and calculated- 

by a combined key (dashed line) length 

series for roundnose grenadier caught 

in the North Atlantic Ridge area 



18 	n-572 M- 81,1 
___ n-572 M- 81,1 

14 

12 

10 

B 

6 

4 

2 

Q o 	to 	g 

• Q • r2 	i • 
Length at trsh,Em 

Females 

0 

16 

18 n-327 M-89,1 
—__ n-327 M-8(3,2 16 

14 

12 

10 

B 

6 

o m 	 m m w r 
m m t,  w g $ 

I 	I 	I 	I,,,, 	s 	7 
v ii.) w 0 c4 

t.0 r o  0)  

Length of fisi:cm 

O 
O. 

- 12 - 

Males 

Fig. 5 Actual (solid line) and calculated 

by a combined key (dashed line) length 

series for roundnose grenadier caught 

in the Hatton Plateau area 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

