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RETATIONSHIP BETWEEN IENGTH AND WEIGHT OF YELLOWFIN AND BIGEYE TUNA
FROM THE EASTERN ATILANTIC OCEAN

by
Woo I1 Choo

SUMMARY

Yellowfin tuna and bigeye tuna are the major species of the Korean Atlantic longline catch.
When the fishermen are asked to report catch and biological data on both species, they tend
to report GG-weight (gilled and gutted) catch and curved length along the fish body surface.
The reason is that they weigh the fish after GG treatment on board, and measure the length
with a-folding ruler. Therefore, any proper conversion factors are necessary in all cases
t0 make round Weight and straight length data. The paper provides these kind of conversion

factors &as well as relation equations between weight and length.
RESUME

L'albacore et le thon obése sont les principales espécss péchées par les palangres coréennes
dans 1'Atlantique. Lorsque les pécheurs sont priés de fournir des données de capture et des
données biologiques sur ces deux espéces, ils le font de préférence en termes de poids évis-
céré (GG) pour 'la prise et de longueur courbe (en suivant la surface du corps) pour le poisson.
La raison en eg? qu'ils présentent le poisson & bord une fois traité (GG), et‘prennent les
mensurations avec un métre pliant. Des facteurs de conversion adéquats sont donc nécessaire
dans tous les cas pour établir des données en poids vif et en longueur projetée. Le présent
document traite de ces facteurs, ainsi que des équations sur la relation poids-longueur.

RESUMEN

El rabil y el patudo son las principales especies capturadas por la pesca de palangre coreand
en el Atléntico. Cuando se pide informacidén a los pescadores sobre.la captura y datos biold-
gicos de ambas especies, suelen informar sobre el peso del pescado sin visceras ni agallas
(GG), y sobre la talla, siguiendo la curva de la superficie del cuerpo del pez. Esto de debe
a que pesan el pescado después de su mahipulacién (GG) a bordo, y lo miden con una regla ple-
gable. Por lo tanto, se necesitan factores adecuados de conversidn para establecer datos de
peso en vive y de longitud proyectada. El documento proporciona esta clase de factores de

conversidn, asi como ecuaciones de relacidén peso-talla.



Korean tuna fishery is carrisd out mainly by longliners. Their main
cateh in the tropical area is yellowlin tuna and occasionally bigeye
tuna, too. Due to the peculiar characteristes of longline geaxr, they
cateh large, but a few fish in a set which lasts a day. Consequently,
longline fishermen have enough time to handle their catch by means
of gilled, gutted and fin-off (so~called GG) itreatment hefore storage.
They can get more profit in a cruise through this treatment because
they can keep better quality, and stock as many fish as poasible in
the fish-hold. After GG treatument and cleaning with sea water, each
fish is weighed, and the weight is recorded in their "fishing loghook"
by species. The weight figures are swmmed up to give the total catch
amount which is reporied without conversion to the fishery administra-
tive offiece via their company. Therefore, it is indispensable to find

a proper conversion factor which ean correct the submitted GG weight
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igures inte the live weight statistics.
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On the other hand, biological data is also necessary for fishery
study. Thers are two methods which are popularly used for the fish
measurements one is fork length and another predorsal length measure—
ment. It may be needless %o say that the siraight distance between
two points should be obtained rather than the curved distance, whai-
ever ithe chosen length may be. However, it is not practical to ask
fishermen to reasure a straight length without giving them & propsr
tool,

ICCAT (1972) suggests two kinds of tools for fish measurement: a
measuring board and calipers. But both fools have several disadvantages
as Tegards handling, as will be pointed out in the Fiscussion section.
In this case, it is sometimes inevitable to ask fishermen to measure
fish with a folding ruler, which.gives curved length data. This paper
gives conversion formulas to correct from curved length %o straignt
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Materials and methods

The data analiged in this paper were measured from a Korean tuna
iongliner, St. Maarten No. 23, during the peried from 21 fo 27 May,
1975 in the fi snlng area of 02° u, OYDW neaxr Abidjan, Jvory Coast. Amonz
the catch, 79 (Range of fork length : 104.5-163.0 cm) fish of yellowfin
tuna and 39 (Range of fork lensth s 86.2-179.2 cm) fish of bigeye tuna
wer° ‘selected randoaly to measure welghts and lengths without .checking
tnelr sex and maturing stages. For the measursment of weight a beam
balance wgs us=d, which has 1 kg unit, so that the weight is measured
fo %he nearest kilogramme. 1% must be noted that both live and GG
welgnts are measured on a Iresh fish condition; in other words, right

”ter tha fisxn is hanled up on the deck. Figh may reduce their weight
afperbbelng frozen, as fishermen sucseste

It is necessary to illustratiz how to prepare GG fish. After both

ides of the gill cover are opened, the gill content is removed without
ha:mlng the gill cover. The gut is removed through a knife-digsected .
‘2bdominal openinz. In case of fin-off, psctorzl and anal fins are cut
o ff from the insertion with a knife, 2nd dorsal fin and both lobes af
caadgl fin are removed with a chopper. The residual fins, however,
?emaln.becanse the’ ls» dorsal fin 2lways slips into the back when the
flsb 13 on the deck, and the ventral fins are too small to handle. The
MOuy of the fish is then cleansd. The insides of the gill and body
cav1ty, as well zs body surface, should be vell washed with sea water
:>n o*dﬁ_ to remove all the blcod and smzll pgrt;cles which may remaine
GC weight is Ee&sured at this stage. Both fork and predorsal lenghs
were mezsured respeciively with two kind of tools '3 calipers and &’
wood=made folding ruler, both tools are graduated in millimetres.
a1 PATS Deasure avstraibht jistance. However, the ruler gives a curved
Length becsuse it goes along the curved body surface of the fishes
_C s uaduly, the later length is always longer than the former. Fig. 1
unow: the cut-off parts of fish for GG treatment and length measurement
POQlthnﬁabulX items were measured for each sampled fish, tabulating

each item with its symbol and definition as follows:
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Weight (W) ... Fish weight in the neasrest kilogramumes.
Wl ... Bound live weight in fresh condition
We oo Weight -after gilled, putted and fin-offy so-called GG
weight
Fork length {Lf) ... Distance from the tip of the upper jaw to the
posterior end of ths shortest caudal ray, read o
millimetres
sLf ... Straight fork length measured by calipers
elf ... Curved fork length measured by a folding ruler
Predorsal length {Ld) ... Distance from the tip of the upper jaw %o
the anterior base of the first dorsal fin, read io mm.
8Ld ... Straight predorsal length measured by calipers
cld ,.s Curved predorsal length measured by a folding ruler

Pesulis

1, GG weigzht (We) « live weight (W1} relationship

A linear regression egquation is employed to show tha relationship
between GG weight and live weight. The resultant regression equation

and correlation coefficient (r) are computed as follows:

Yellowfin 31 W1 = 1.4827 + 1.,0837 Wg (r = 0.99737)
Bigeye s W1 = 1.0352 + 1,1097 Wz {x = 0.99672)
Some GG weights and their corresponding calculated values are given.
GG weight in kg (Wg) 10 30 50 70 56 110 130 150
Calculated live weight!|Yellowfin{l2.3 34.0 55.7 77.3 99.0 120.7 142.4 164.0
in kg (W1) Bigeye (12,1 34.3 56.5 78.7 100.9 123.1 145.3 167.5

Practically, it is very necessary to give the ratio of GG weight to live
welgnt particularly for converting GG weight catch o live weight catch
statistics. The resultant ratio is calculated as follows:

Yellowfin 1 Wl = 1,128 Wz
Bigeye : Wl = 1,130 Wg

2. Belationship between curved fork length (ch} and straight fork

lenzth (sLf)

The straight regression equation and corresponding correlation

coefiicient of each species is computed as followm:
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0.99631)
0.95707)

Yellovfin : sLf = 1.1483 + 0.9491 cLf (x
2.5293 + 0.9344 cLf (r
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Bigeye $ sL

‘Curved fork leagth im om (cLE] 70 85 100 115 150 145 160
Calculated straight Yellowfin| 67.6 81.8 96.1 110,3 124.5 138.8 153.0
Tork l?sifg ORI Bizeye | 67.9 62.0 96.0 110.0 124.0 138.0 152.0

2. Belationship between curved predorsal len:th (cld) and streisht
predorsal length (sId)

Yellowfin ¢ sLd = 0.1280 + 0,9589 cld (x
0.1353 + 0.9638 cLd (r

f
i

0,99035)
0.99696)
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Bigeye 3 slLd

Curved predorsal length in ecm (cLd} 20 24 28 32 36 40 44 48
Caleulated straight! Yellowfin 19.3 23.1 27.0 30.8 34.6 35.5 42.3 6.2

predorsal length in o =
em  {sLd) Bigeye 19.4 23.3 27.1 31.0 34.8 38.7 42.5 464

4. Fork length (sLf) = live weight (Wl) relationship
Allometric formula, Wl = a (st) s is employed to show the relation-
ship between fork length and live weight. The formula is thea transformed
into log-log form, log Wl = log a + b log 8Lf, to maks a regression line.
Tellowfin ¢ log Wl = =5,45428 + 3,34320 log sLf (=zr =-0,99123%)
~5.35125 + 3.31768 log sLf (r = 0.98933)

i

Blgeye s log W1

--Fork length in em (sLf) | 70 85 100 115 130 145 160 175
| Calculated live Yellowfin 5.2 9.9 17.1 27.2 41.0 59.1 82.1 110.8

‘ ”91gh?£§§ *8 | Bigeye |5.9 11.2 19.2 30.6 45.9 66.0 91,5 123.2

5. Predorsal length (sLd) - live weight (W1) relationship
Transfomed allometric formula is employed, and the results are

given by follewing equations:
Tellowfin s log W1 = -4.44830 + 3.92307 log sld (r = 0.98251)
Bigeye 2 leg Wl = =3.97157 + 3.57607 log sld (r = 0.97800)

i

‘Predorsal length in am (sLd)} 20 24 28 32 36 40 44 48
Calculated 1ive Yellowfin | 4.5 $.3 16.9 28.6 45,4 68.7 99.8 140.4

Veigﬁilin K€ | Bigeye 4.8 9.2 16,0 25.8 39.3 57.2 80.4 109.8
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6. Predcorsal lenctn (sLd) ~ fork length (st) relationship

Twa formuiae, transformed allometry and linear regression line

are employed for each of two fish species, respectively.

Yellowfin t log sLf = 0.31834 + 1.16485 log sLd (r = 0.98394)
SLE = -21.202€ + 4.3155 sLd (r = 0.98493)

Bigeye 3 log sLf = 0.42772 + 1.07043 log sld {(r = 0.98171)
sLf = ~11.6934 + 3.7686 sLd (r = 0.98103)

Predorsal length in cm (sLd) { 20 24 28 32 35 40 44 48

Calcu~ Allometric-curve (68,2 84.3 100.9 117.9 135.3 152.9 170.9 189.1
fang
A

li*;“jf: L-Fe|Linear regression |65.1 62.4 99.6 116.9 134.2 151.4 168.7 18

length Allometric curve |66.1 80.4 94.8 109.4 124.1 138.9 15%.8 168.8

’EI;L;";‘ rS¢ Linear regression|63.7 78.5 93.8 108.9 124.0 139.1 154.1 169.2

Discussion

HMorita {1973) found the fact that the conversion factor of GG
weighi to live weight by size of {ish becomes lower as size in length
gets larger, giving the following equation which is derived from the
data of the Pacifiec and Atlantic Oceans combined.

Yellowfin : log r = 0.5707 - 0.2445 log L

Bigeye : log r = 0.0741 - 0.0050 log L
where r = Conversion factor of GG weight to live weight at the fork
length L cm.
L = Fork length in cm.

This phenomenon became evident from the present data, even though the
value shows someé discrepancy. However, in case of converting Go—weight
catch amount to 1ive—weighi statistics of a particular year, only a
single cénversion factor can be used, which is ealculated with mean
length of the year under study. Here, the author calculates a typical
conversion factor which can be applied for longline catch statistics
regardless year of which is considered.

Lenarz and Sakagawa (1973) give yearly mean fork lengths of ths
Atlantic yellowfin tuna caught by longline for the «-ars 1965 to 1970,
from which overall mean fork length is calculated to be morm or less
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130 cm, Honma (1974) gives the data of Japanese Atlantic yellowfin
catch in rumber and weight caught by longline fox the years 1957 to -
1571, from which the overall mean weight is calculated approximately
42 g, vhich is equivalent to about 130 cm in fork length. The
converaion factor of fork length 130 cm of yellowfin tunz is 1.13 from
the above equation.

fn the other hand; the mean fork length of Atlantic bigeye tuna
caught by longline can be derived from Kume's (1974) data. The data show
yearly total catch in number and weight of Japanese longline catch in
the Atlantic Ocean for the years 1957 to 1971. The overall mean weight
is about 47 ks, which is equivalent to about 130 cm of fork length.
Therefoie, the conversion factor is calculated to be 1,16, whén
comparing the above with this paper’s result, yellowfin tuna has the
same conversion factor {1.13). But for bigeye tuma, Morita's conversion
tactor (1.,16) is larger than the value presented in this paper (1.13),
Disagreemeni is élsa found in other relations. Various authors have
published:equatiéﬁs illustrating relations between length and weight.
Table 1 summarizes thosé equations expressed by symbols adopted, in the
preseh%;repori. ‘

Table 1. Length-weight relations presented by varicus authors.

. Bslation |Species Regrecsion equation Source
GG weight-| Y.F. Wl = 1,13 Wg * Morita (1973)
live Wa B,Eo ) Wl = l¢16 ‘;‘Ig * 4
Fork l.- | T.F. Wl = 0,0000214 sL£2e9736 Lenarz (1971)
live w. L. log W1 = -4.77958 + 3.02655 log sLf|Morita (1973)

B.E. |log Wl = =4.60106 + 2.97324 log sLf w

Predorgal

- Fonteneau &
2
—iive w. Y.F. W1l = 0.0003272 sid 3.276762 Caveriviere (1973)
Predorsal | Y.F. Jst‘: 3.6378 + 0.2118 314 Poinsard (1969)
—fork 1. " log sLf= 0.273 + 1.175 log sld Lenarz (1971)

* Morita's equation of GG weight - live weight is simplified by the

auvhor to give a single conversicn factor.
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There appear some discrepancies Letween above equations and the
resulis of this paper. It might be attributed to the fact that the
raw data used in this paper are collected from a 1imited area. and tine,
as well as the limitation of the number of sampleg. Purther careful
reexzmination with large data collected from expanded time and area
night be necéessary. 1t is also important that all the items of
measurenent on weights and lengths should be measured simltaneously
from the same sampled specimens.
Torea is located far from the Atlantic Ocean. Furihermore, as the
landing bases are so scattered geographically (Indeed, Korea has
9 bases along the Atlanitic Ocean in 1975}9 so we have to ask fisnermen
to collect biological data for us. ICCAT's Field lenual {1972) presents
tiwo kinds of tools for the fish measuremsnt: a measuring beard and
calipers. Dut several disadventages axe found in using a measuring'
board especially for tuna longliners. 4z pointed ocut earlier, because
they often catch large fish, the measuring board should be large, at
least 2 m in length. This makes it difficuli feo handle and td gtore
safely, Another disadvintage is that the data will be biased because
large fish are not measured. In Tack, if the fish is over 70 kg in weighé,
it 'is very difficult %o hauli hence, difficult to put the fish on the
_measuring board. Therefore, f{ishemmen may tzy te skip weighing the
large fish, which gives some biased data since small ones may be
over-represented.
In case of uwsing calipers, even though the toel is much better than
a measuring board for longlinars, thare still exists some problemsd
Because caliper% are made of wood, after using .for several hours, the
water swells the wood, and so it is very difficult to move mp and
down thé sliding part of the calipexrs., If you plane the stick part,
the sliding part is too loose. Furthemmors, a 2m-long stick hiampers
the fishermen's activity whe work in & very limited avea. Also it’is
easily broken. To overcome these difficulties, ard for convenience
as well as quick measurement, the fishermen teﬁd to use a folding
ruler when they are asked to measure length of fish. Except discrepancy
due to measuring a curved lengih, the ruler mighi be the most con?enient

measuring tool.
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Fige. 1le Cut-off parts of GG treatment for yellowfin and bigeye
tunas are illustrated in black areas. Position of length

measurement is also indicated.



