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The occurrence of larval tunas in the Atlantic Ocean has been discussed
by Richards (1969), Richards and Simons (1971) and Ueyanagi (1871). Recent—
l&, Nishikawa et al. (1978) reported the distribution atlas of larval tunas
and billfishes collected by Japanese research vessels during 1956-1975. It
covers most of longline grounds in the Pacific, Indian and Atlantic Oecaus.
In their atlas, larval abundance is depicted by the number of larvae per
tow on time-area strata of threce wonths and S-degree squares. Using more
refined date with additional information from other Japanese training
vessels, this manuscript provides the occurrence and the pattern of distri-
bution of larval yellowfin tuna and skipjack and their temperature preference
on a preliminary basis.

Data base and procedures

This manuscript is based on data from Dr. §S. Ueyanagi's larval identi-
fication work made on 1,656 plankton samples collected in the Atlantic Ocean
during the past nine years between 1959 and 1971. For individual collecrions,
date, position, start and end time of tow, kinds of nets used, single tow
or double tows, surface or sub-surface tow and sea surface temperatures were
coded with the number of tuna larvae and computer-processed to provide data
basa. For each tow, the amount of water strained was obtained as a product
of the effective area of the wouth of net and distance toved, without regard
to the filtering rate which can not be determined. The number of larvae
collected per unit amount (1000 m3) of water strained was used as the abundance
index.

Method of collecrion

Ueyanagi (1969) describes in detail the construction of larval nets
and method of towing employed in field Investigations. These are briefly
as follows: Two kinds of the coriical net were used. The larger net, 2.0 m
in diameter and 6 m long, has mesh sizes of 1.7 mm in the anterior two-thirds
of the length of net and 0.5 mwm in the posteriar one-third of it. The
smaller net, 1.4 m in diameter and 4 m long, has the same meshes. The )
double horizontal tows using smaller net for .the surface and larger net for -
the spbsurfaég and the.single horizontal tow by smaller net only were con-—
ducted at the average speed of 2 knots for, as a general rule, 15 minutes.
A depth of 20-30 m for che subsurface ver was empirically determined. The
depth was kept by adjusting the length of warp from the stern of a vessel.
When drawving up, the vessel stopped and the net sometimes lowered to roughly
70 to 80 m, depending on the Iength of warp or other conditions. The under-
water behavior ‘of the net was recorded by the depth-distance recorder.

Diurnal occurrence of larvae

As our plankton tows sample fish larvae at the surface and a roughly
fixed subsurface layer, the time the collections ware nade is especially
important to study occurrence of tuna larvae. Tables 1 - 2 shaw the
occurrence of larvae of the yellowfin tuna, Thunnus albacares, and skipjack,
Katsuwonus pelamis, for successful tows, arranged by the time of collection

and by the surface and subsurface tows.

4 total of 238 yellowfin tuna larvae weve-collected in the Atlantic
Oceadb during the past research cruises; 166 larvae from the surface and 122
larvae from the subsurface collections. However, the surface collections
with the average catch rate (catch per 1000 m3 of water strained) of 2.222
tend to catch by far more larvae than the subsurface collections with the
average catch rate of 0.276. The successful tows for the yellowfin tuna
larvae nearly cover the day and night. From the surface, 112 larvae were
caught during the day wirh the average catch rate of 2.944 and 54 larvae at
night with the average catch rate of 1.472. 'Thus, the surface collections
tend to catch more larvae during the day than at night, as evidenced by
Richards and Simons (1971} for the eastern Atlantic Ocean. In addition,
fewer number of successful tows, it seems, tends to be achieved at night.
From the subsurface, 20 larvae were collected during the day with the average
catch rate of 0.193 and 102 larvae at night with the average catch rate of
0.302. The.subsurface collections appear to catch more larvae at night.

The above results suggested in this preliminary analysis, however, are not
fully supported by previous evidences on the yellowfin tuna larvae, especially
for the Facific Ccean (Ueyanagi 1969, Nishikawa et al. 1978).

A total of 931 skipjack larvae were collected in the Atlantic Ocean,
of which 198 larvae were from the surface and 736 larvae from the subsurface
collections. The average catch rate (catch per 1000 m3 of water strained)
is, inversely, 1.776 for the surface.and 0.687 for the subsurface. From
this, however, more surface catch thin subsurface catch could not be concluded
since only two successful tows are achieved at the surface during the day.
Previous evidences indicated very few catch of skipjack larvae at the surface
during the day due to their vertical migration to the surface at night (Wade
1951, Strasburg 1960, Ueyanagi 1969, Richards and Simons 1971, Nishikawa et
al. 1978). The surface collections caught only three larvae during the day
and 195 larvae at night. The comparison of these numbers scsums to be more
meaningful on this occasion than' the comparison of the average catch rate.
The subsurface collectidns caught 122 larvae during the day with the average
catch rate of 0.426 and 614 larvae at night with the value of 0.783. Lowver
average catch rate during the doy may suggest the vertical migration of the
skipjack larvae, supported by the general evidence that they ar: scavce at
the surface during the day. For the Pacific Ocean, this difference in the
occurrence between the day and night at the subsurface is supporzed Ly
Uéyanagi (1969) and Nishikawa er al. (1978).
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Tendency in temperature preference

Data on all vollections available were grouped into the surface and sub-
surface tows and arranged by sea surface temperatures at 0.5 °C dintervals
with respect to the larvae of vyellowfin tuna and skipajck. Our plankton
zallections were made on cruises for experimental Jonglining in the Atlantic
Ocean. The plankton stations were wide-spread and covered roughly the
expanded Japanese longline grounds between 50"N and 50°S. -As shown in Tables
3 - 4, sea surface temperatures at these stations ranged from 12.6°C to
29.0°C in the.North Atlantic and from 10.1°C to 28.5°C in the South Atlantic.
Temperatures where the subsurface collections were made are not available.

‘As the depth towed generally ranged from 20m to 30m, the "Subsurface" tempe-
ratures may be close to surface temperatures, except for areas where the
upwelling or the thin mixed surface layer is developed.

In the North Atlantic, the yellowfin tuna larvae were collected in
waters warmer than 25.1°C. The majority was caught at a temperature above
26.1°C. This agrees well with the previous results (Ueyanagi 1969, Richards
1969, Richards and Simons 1971). The lower limit of temperature set for
the presence of the yellowfin tuna larvae is, according to Richards and
Simons (1971), is 24°C in the Atlantic Ocean. In our data, one yellowfin
tuna larva was caught at a temperature of 22.1-22.5°C in the South Atlantic.
At this moment, whether this was true or mis-recorded in the field data can
not be determined. N

For the skipjack larvae, data used in Table 4 are all based on data
from the night collections. The temperature range in which the skipjack
Jarvae were collected was from 24,1°C to 28.5°C in the North Atlantic and
from 22.6°C to 28.0°C in the South Atlantic. Iun the Pacific Ocean, they
were collected in waters warmer than 24°C (Ueyanagi 1969). Their wider
tolerance to lower temperatures would suggest their wider range in distri-
butiorn, both horizontal and vertical. However, the majority of the skip~
jack larvae, like those of yellowfin tuna, were collected in waters warmer
than 26°C. )

Patfern of distribution

Most of plankton collections were made from October to March. From
April to September, their coverage is limited mainly in the North Atlantic.
The amount of water strained, the number of larvae collected and the catch’
rate (larvae per 1000 m3 of water strained) were given according to time-
area strata of the quarter of the year and S5-degree areas. TFigs. 1 - 3
present the distribution of these values on the annval basis.

Although the plankton stations were wide-spread, intensive sampling was
conducted in the western part .of the Atlantic roughly between 15°N and 30°S
(Fig. 1).  The yellowfin tuna-larvae were collected from this latitudinal
range (Fig. 2). The catch rate in each 5-degree area is a crude value, not
standardized, and simply obtained from the amount of water strained and the
number of larvae collected in that area, indifferent to the surface and
subsurface or the day and night (Fig. 3).

On the annual basis (Fig. 3), the highest catch rate is marked in an
area off Brazil. Other 5-degree areas indicating relatively high larval
abundance are in the Caribbean Sea, the Gulf of Cuinea and its adjacent seas
west~ to north-westward. The limited range of occcurrence of yellowfin tuna
larvae in the eastern Atlantic is in contrast with their extensive covecage
in the westérn Atlantic, as alrcady indicated by Ueyanagi (1971). 1In the Gulf
of Guinea waters, no yellowfin tuna larvae were collected south of 5°S but
they are known to occur also from 5°S to 10°S (Richards 1969).

To describe the distribution of the skipjack larvae, data from the
night collections were used in this preliminary analysis. This is because
of very small number of successful ftows during the day, especially at the
surface. The amount of water strained, the number of larvae caught and the

catch rate by 5-degreec areas are given in Tables 5 -~ 7. Intensive night 139

sampling was carried out in the western Atlantic roughly frem 20°N to 30°$
(Fig. 5). The skipjack larvae occurred from 25°N to 25°S (Fig. 6). The
overall range of larval occurrence, as already reported (Ueyanagi 1971),
resembles that of yellowfin tuna larvae. However, a number of S5-degree areas
indicating high larval abundance are from the Caribbean Sea to off Brazil
along the north-eastern coast of the South .American Continent (Fig. 7). The
distribution of the catch rate on the quartery basis is given in Fig. 8.

The peak spawning season from January to March is here apparently indicated,
although the period from April to September lacks adequate information. The
pattern of distribution as presented in Fig. 8 would suggest that the
wgstern Atlantic is wore productive in the skipjack larvae than  the eastern
Aflantic with the Gulf of Guinea area as a center of spawning. In the Gulf
of Guirea, the océurrence of the skipjack larvae to the vicinity of 10°S is
also ‘evidenced. (Richards 1969).

The catch rate, larvae per‘1000 m3 of water strained, used in this
manuscript bears many problems in the treatment of data in terms of the
surface and subsurface or the day and night, and should be improved to des—
cribe the apparent relative abundance of the larvae more adequately.
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