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Abgtract

Differences between male and female roundnose grenadier in
the North Atlantic were analysed by the following indices: prea-
nal length, body weight and age of'the fish at the set values
of total length, and {total length, body weight and age of the
game fish at the set values of preanal length. The data on tail

breakages are given.

The results of situdies indicate the necessity of transition
to the preanal length measurement for the North Atlantic round-

neose grenadier as adopied in NAFQ.

Introduction

Till now the length of roumdnose grenadier from the northern
part of the Mid-Atlantic Ridge was meassured from the tip of the
gnout to end of filamenious caudal peduncle. For some reason or
other meny of the fish have broken caudal part of the peduncle
which meke it difficuli to obiain reliable length of the body.

In 1976, Jensen suggested thai roundnose grenadier length
should be measured from the tip of the snout to the beginning
of the amal fin, i.e. preanal or anteanel distance. Atkinaon
(1980) found a significant linear relstionship between total and
preanal length, no differences between males and femsles being

actually observed in measuring the preanal length.




Savvatimeky (1981, 1984} examined the variation in preanal
length of male and female roundro®® grenadier from two subgareas
of the Northwest Atlantic and Hatton area (Northeast Atlamtic)
at the set values of total length and body weight and concluded
that there were pronounced differences in preanal length andé
welght of male and femaele roundnose grenadier of the same size.
Sex dimorphism practically disappears when measuring the preanal
length. Based on the above statehent, Savvetimsky indicates the
undesirability of using preanal length for measurements of round-
nose grenadier. To evaluate the feasibility of transition to a
new system of length measurements for roundnose grenadier inha-
biting the waters southwest of Iceland, a comparative analysis
was made between the variation in preanal length, weight and age
of males and females &t the gset values of total length and the
variation in total length, weight and age of males and females

at the set values of preanal length. A number of samples waa

analyzed in order to evaluate the degree of caudal peduncle
breakage for estimating the representativity of the data on

length composition of the catches.

Materials and Methods

Materiamls were colliected in fhree subareas of the North
Atlantic: central and southern parts of Reykjanes Ridge and in
the Gibbg area in 198171-1984, Roundnose grenadierg with scales
" and unbroken caudal peduncle were gelected for anelysis. Howe-
ver, since the materials were collected by various cbservers
there is no complete guasrantee that caudel peduncles of the stu-
died fish were not broken. Preanal length was measured to the
nearest 1 mm, and total length was recorded to the nearest 1 cm.
Body weight waé measured to the nearest 10 g. The age wag deter-
mined under polarized transmitted light according to the methods
described by & group .of authors (Savvatimsky P.I., Koch Ih.,
Ernst P., 1977). The data of 1939 ohservations were used. Each
obaservation inclu@ed the information on total and preanal length,

body weight and age of the same fish with regard for =ex.




Using the program of selection and grouping of initiel date
by 3-cm total-length claasses and 1-cm preanal-length clasees,
mean welghted values of total and prahnal length, weight and age

of males and females from three subareas of the North Atlantic

“were calculated.

To evaluate the degree of roundnoase grenadier caudal peduncle
breakage, 10 samples each containing 50 to 300 sp. from the
Gibbs fracture area were used. The fish were classified by four
groups:
- unbroken caudal fins;
- 8lightly broken caudal fins (the length of broken part
d4id not exceed 1 cm};
- mean broken caudal fins (the fish with tails shortened
up to 5 cm were included to this group);
- heavily broken caudal fina (the fish with taile shortened

up to 1/3 of the caudal peduncle length).

Results and Discussion

From comparison of mean values of preanal length within a
set range of valueg of total length of roundnose grenadier, the
differences between males and females are significent. For eXamp-
le, in the fish with lengths of 75-77 cm from Divs 2X and 2G,
Hatton, central and southern Reykjanes Ridge and Gibbs fracture,

mazles have mean preanal lengths of 14.2, 14.7, 15.4, 16.5, 16.5, 16.7,

- and females 15.4, 14.7, 16.5, 16.9, 17.6, 18.0 cm, respectively

(table 1). These data indicate that in the fish of the same length
female preanal length is about 1.3 cm greatef than in meles.
Consequently, postanal length is greater for meles than for fe-
meles. According to our deata, if mean values of body weight of
males and femesles from the above mentioned group be plotted against
mean values of preansl length all points is practically in a
gtraight line, i.e. with transition to the preanal length measu-

rements sex differences in body weight disappear.

Therefore, Savvetimsky and the authors of the present paper

found that sex differences in preanal length, body weight rea-

. ching 400-600 g for older fish (table 2), and other indices when
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measuring total length, are agsociated with different rate of

variation in preanal and postanal distance which has probably

functional basis.

Pogtanal length is greater for meles than for females with
preanal length being equal, and the differences increasse ag the

fish grow.

So, studies by Atkinson and Savvetimeky and our data made
it possible to find out the peculiarities of variation in prea-
nel and pestanal lengths of roundnose grénadier which stipulate
gignificant sex differences in majority of compared indices
{preanal length, body weight, etc.) when measuring total length,
and the absence of significent sex differences in the same indi-

ces when preanal length was measured.

It ie worth of noting that & spread of points of means of
preanal length, body weight and sge of the fish is‘much greater
in measuring total length compared to preanal length measurements
which is attributed to inaccurate measurement of total length
of the fish with broken caudal peduncle. In measuring total
length of the fish with broken tails, an element of subjectivity
is introduced into its estimate. The length of females ig over-

egtimated, and male lemgth is underestimated.

Practicelly linear reletionship exists between total and
preanal length of males and females. Correlation coefficients

did not exceed 0.9.

The table 3 data indicate that only 26,2% of the fish have
unbroken caudal peduncle, and they are confidently referred to
the samples of corresponding length classes; as for 40.7% of
the fish, some doubts may arise in validity of relating these

fish to corresponding length classea, and the other measurements
of total length of the fish are not reiiable, and the fish may

be referred o samples of several length classes.

It should be noted that the fish with unbroken and slightly
broken caudal peduncle belong mainly to younger age classes. The
number of the fish with mean and heavy breakqges increases with

1ncreasing'length, and unbroken tails are rarely found for the
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larger fish. The representativity of the data on length compo-
gition of roundnose grenedier catches ig very low, and the data
on weight composition of the catches may be to a great extent

misrepresented.
Conclusiong

v

Based on the studies undertaken, we consider it necessary to
transit to & new sysiem of measurement of roundnose grenadier
length, i.e. preanal length measurements. The advantages of this

system are as follows:

a) the representativity of the data on length composition
of the catches is highly improved, and compilation of

variational length frequencies i1s simplified;
b) sex differences in length and body weight décline;

¢) with the presence of linear relationship between preanal
iength and age of the fish,age composition of the catches

may be approximately evaluated using preanal length;

d) a comparison between grenadiers from different NAFO sub-

areas of the North Atlantic is possible.
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Table 1

Preansl length (a4, cm) of male and female roundnose grensdier in the North Atlantic

Notet 1 - centrel part of Reykjanes Ridge

II - southern part of Reykjanes Ridge

IIT ~ Gibbe fracture

Total Presnal length (cm)
lzzgth, Males ! Females
mgt Northeast Atlantic wiﬁgﬂ:i’z Fortheast Atlantic
2K ! 2G {Hatton ! I* 1T ¢ TII 3K [ 2G [Hetton I ! 1T 111
1 2 3 4 5 ! 6 7 8 9 10 11 12 1 13

27~29 6.6 - - - - - - - - - - -
30-32 741 - - - - - - - - - - -
33~35 742 71 8.7 Bl 6.8 - 73 6.5 - 9.0 8.5 -
36~38 Be3 7.8 8.6 8.6 9.7 - 8.5 - - - - -
39=441 8.7 B9 - Ye5 8.8 - %1 8.9 - 9.8 9.5 -
42wyl 9.6 8.6 9.7 9.5  10.5 - 9.5 8.8 - 9.2 9.3 -
45=47 10.0 9.6 10,0  10.1 10,3 - 1043 9.8 - 9.7 - -
48=50 1043 9.8 11,5 10,9 110 10:3 10,5  10.1 - 1121 11,0 0.6
51-53 108 0.7 12:6 114t 1240 - 11.0 1.0 - 12,0 12,5 .4
5456 11 13 116 1240 12.2 12,7 116 1745 - 2.2 1.9 124
57m59 120 117 12.b dewb e “Beb 1242 1.8 . - 134 1347 12,0
60-52 1247 1203 152 132 1350 132 425 12,9 - 1545 15;'7 13.8
6365 13;5 12,8 13'75 14%5 Wi A 15@2, 1343 - 14',3 14;2 4.2
66~68 1514 '|3i2 14,3 15;_1 14ﬁ7 15‘;0 14;'2 1;;.5 - 15.0 146 143
6971 437 436 T 5.1 1513 1516 165 1He2 - 162 157 139
T2=74 14;9 Aty 15.:1 1640 1642 15:is 14%5 1540 147 16,2 1646 -
75=77 1#2 1407 1564 165 16.5 16,7 15.4 147 1645 16.9 7.6 18.0
78-80 - 1506 6.1 1708 A7:0  16.8 = 5.9 7.1 A7 18 17
81-83 - 14,8 6.9 17.8 1 A7 - 1649 1748 18.5 18,5 18,3
sage - - %3 7B 8.0 79 - 180 7.8 19.3 8.9 18.4
87-89 - - A8 MBS 187 8.2 = 19:0 1.5 195 193 1944
90-92 - - 83 1901 19.5 18,9 - 18.9 2040 2041 19.8 197
9395 - - 1943 19.7 19i7 194 - 215  20.5 21%% 2047 20.1
96-98 - - 19;5 20;0 19;6 20;1 - 20;2 20;4 21%1 223 21.8
99=101 - - 20.3 20.8 - - - - 214 221 22.1 22.5
"102-104 - - 200 - - - - - 21.2 - - -
105-107 - - - - - - - - 23.5 - - -
108-110 = - - - - - - - 21.8 - - -

250 220 275 6'65 423 16€ 150 180 125 555 23 99
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Table 2 Total lengthk,. age and weight of female roundnose_grenadier from three subareas of the Northeast
Atlantic
e : Total length, cm : Age, years : Welght, g
. Preanal length t 1 n T L ] t 1 H
1 III
{asl, cm g L R T I _; o ur Y - 1
1 S e AT ; 16
 6.6-7.5 - - - - - - - - -
7.6-8.5 - 340 - - 10.0 - - 70 -
8.6-9.5 42.6 41.5 - 10.4 11.0 - 190 160 -
9.6=10.5 41.7 45.7 - 11.5 1.7 - 175 i87 -
10.6-11.5% 51.7 52.4 50.0 13.4 12.0 12.5 287 280 210
11.6-12.5 53.7 57.1 54.0 12.3 12.7 12.5 352 386 345
12.6=-13.5 58.3 58.1 60.7 15.0 13.8 15.2 454 449 453
13.6-14.5 64.3 63.1 63.4 15.2 14.9 15.3 577 540 541
14.6-15.5 68.5 67.9 68.6 5.7 15.8 16.8 659 654 943
15.6-16.5 74.5 5.1 78.3 16.7 16.3 15.0 857 777 943
16.6-17.5 77.0 75.7 B1.0 18.5 17.0 18.3 954 929 1070
17.6-18.5 81.4 82.5 85.4 19.4 18,6 18.4 1121 1131 1259
18.6-19.5 85.7 83.6 86.9 21.0 19.0 19.6 1316 1234 1373
19.6-20.5 B89.3 87.3 89,6 21.6 19.6 20.4 1469 1262 1529
20.6-21.5 90.5 92.7 91.2 22.2 20.1 21.3 1561 1673 1728
21.6-22.5 96.0 92.5 99.6 2.2 20.2 21.4 1664 1817 1996
22.6-23.,5 98,1 95.7_ 100.5 23.3 22.0 23.0 1968 1953 1920
23.6-24.5 95.0 98.0 - 24.0 24.5 - 1800 2260 -
24,6-25.5 - - - - - - - - _
25.6-26.5 - - 87.0 - - 20.0 - - 1480
355 ey 99 355 231 99 355 231 29
Note: I - central part of Reykjanes Ridge

Ii - Southern part of Reykjanes Ridge

III - Gibbe fracture



Table 3

Frequency of occurrence-of North Atlentic roundnoae -
grenadier with different degree of caudal peduncle
5reakage
: . Degree of caudal peduncle breakege, %
N *Unbroken : Slight : Mean : Heavy ! No. of fish
S TS R
: [
10 2447 4743 7.0 2 10,0 300
2 29.8 31.6 29.8 B.8 57
Se 34.5 2941 2743 91 55
4e 2649 3449 2560 1345 52
5 15.9 5042 397 142 63
6s  40e3 3443 1345 11.9 57
7. 304 48,2 1047 10,7 - 56
8 2440 44,0 2040 1240 50
Ge 16.0 38,0 22,0 240 50
10. 20.8 45.8 .83 2561 24
1=10 2643 40.7 20.9 1201 774
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