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ABSTRACT

MAIN CHARACTERISTICS.

OBJECTIVES.

This cruise was a follow up of the preliminary results obtained from the first
PROSGERMON cruise in 1982 and the TOWSEND CROMWELL cruise in 1986. It was part
of the SPAR (South Pacific Albacore Research) programme (Auckland 1987), which included
cruises done by New Zealand, USA and France during the first quarter of 1987. Three main
objectives were pursued; (1) to confirm the presence at the surface of juvenile albacores
between 125-140°W and 35-41°S; (2) to link their presence to a characteristic hydrological
structure, the south tropical convergence; (3) to tag albacores with tetracycline in order to
follow their migrations and estimate their growth

PROGRESS.

The cruise took place from February 21 to March 20, 1987; the US Towsend Cromwell
survey having been shifted west, the prospected area was shxftcd 5°W in order to get a

better spatial coverage (Fig. 1); the main observa{xons done durmg the cruise are reported in
Tab. 2 and Fig. 2.

OCEANOGRAPHY.
GENERAL SITUATION.

The criise took place during summer 1987, and the weather was genecrally good, except
4 days with rough sea. 155 surface obscrvations (sea surface temperatures (SST), salinitics
(SSS), chlorophyll contents (SSC) and meteorology), 110 XBT launches and 29 zooplancton
hauls were achieved. Unfortunately, the CTD probe broke down very soon, so only 4
hydrographics stations could be done. SST was continuously recorded by a thermograph, and
bathymetry done along the route using an EDO echosounder.



SURFACE OBSERVATIONS.

GOSSTCOMP maps examination during the cruise period (14-28 february and 1-16
march) shows a normal situation with no remarquable anomalies (except a sligh negative
anomaly in the western part of the prospection arca), and a stable and relatively weak
subtropical convergence (Fig. 3).

Stations positions are located on Fig. 2. Fig. 4-8 exhibit the general oceanographic
situation during the cruise: maps of SST and SSS, thermography on the outward and return
routes, SST, SSS and mixed layer depth from 25 to 41°S, effective and zonal components of
surface currents. SST and SSS isolines corresponds quite well; they show a strong
discontinuity between 34-36°S. Nevertheless, the thermograph observations show a more
complex SST evolution than that observed from bucket measurements, with numerous small
thermal anomalies.

A

XBT.

Temperature sections are reported on Fig. 9. They show a typical structure which was
observed prcvxously (Thon-Australes 02 cruise) north of 35°S. A marqued subsurface thermal
front appears at 389S, from 50 to 200 m. The thermocline is well identified south of 39°S. In
the lack of hydrographic sections, the convergence area was determined from these
observations. It is characterized by the rising of 16-19°C isotherm which reaches the surface,
water color changing from blue to green, many small thermal discontinuities (.5 to 1°C) and
a rapidly moving 17-19°C isotherm system.

BIOLOGY.
CHLOPHYLL CONTENTS.

For cach station, a SSC sample was taken followmg the methodology defined by
DANDONNEAU for ships of opportumty Results are shown on Fig. 10 for the three legs
(Tahiti-convergence, convergence area gnd convergence-Gambier Islands-Tahiti). SSC are
generally low (less than 10mg/l00m-’) with some enrichment observed within the
convergence area, (15-25 mg/100m~). These results are in the range of what could be
expected in those latitudes at the falling summer .

r

ZOOPLANCTON.

Samples were collcctcd by vertical hauls from 200 and 500m to the surface, according
to the_methodology used in PROPPAC cruises (LE BORGNE, 1985). The results (in mg/m" or
mg/m*“ (intcgrated values), Fig. 11a-b) are expressed as dry weight and dry weight without
ashes (to take in account the organic matter concentration, more relevant for comparison
between areas having large faunistic differences) . Some nyctemeral effect is evident,
particularly regarding the 500-Om tows. As it could be expected, values are low (380 mg/m2
(0-200m) and 610 mg/m2 (0-500m), namely half of the values observed in other oligotrophics
areas such as central south Atlantic or New Caledonia surroundings). A sligh enrichment can
be observed in the convergence area, even not important,

FISHING.
FISHING GEAR.
Most of the time, 10 lines were out fishing(6 longs and 4 shorts, see Fig. 12), with
sometimes one or two additional "test lines"; 4 hydraulic- line haulers were also uscd. Hooks

were single without barbs to avoid injuring fishes before tagging them until March the 3rd,
an then double with barbs because of the high number of fishes lost.



TAGGING AND BIOLOGICAL OBSERVATIONS.

All fishes which werec considered in good condition were tagged, injected with
tctracycline and then released. Others were all measured, weighted and sexed; a sub-sample
of 61 fishes (5 fishes by 5 cm length classes, Tab. 5) was also taken for additionnal
biological studies: gills, stomacs and flesh were sent for analysis to FRD in Wellington, and
otoliths still available.

FISHING RESULTS.

The gencral daily results are shown on Fig. 2 and Tab. 6, 12 days were spent fishing (6
in combination with oceanographical stations and 6 of pure prospection), totalling some 140
trolling hours. Weather was gencrally good, except 2 days fishing with rough sca. A total
ammount of 486 albacores was caught (including 190 tagged and released), giving a mean
yield of 44 fishes/fishing day (3.5 albacores/trolling hour), what was considered as an
excellent result for a research vessel. The best catch was 130 fishes in a day (10
fishes/trolling hour), and 3 days gave no catch. The sea strate does not scems to have any
effect (in the obscrved range, calm to very rough), some good catches being done with very
rough seca.

The bulk of the catch was done in the range of 16-18°C, most of the time without any
surface seings (birds or schools) except one day when active birds were associated with
schools of large albacores. Thermal discontinuities were usually good indices (Fig. 16), except
on theolast day when no fish could be caught despite of two remarquable thermal fronts (.5
and .87C).

SIZES.

Sizes were ranging from 40 to 97cm, mainly 45-85cm, with relatively small daily
variations except on march the 8th (Fig. 13 and 14). They exhibit 4 well identified modes:
(45-56¢cm, 57-67cm, 68-76¢cm and 77-85¢m), assumed to correspond to 4 age classes. The size
frequency histogram of the catches done during the cruise is certainly biaiscd towards the
smaller sizes, because of the relative high number of lost fishes, which are essentially the
larger ones; this was particularly true on march the 8th, when about 75% of the fishes were
lost. The relative important number of large fishes is characteristic of a virgin stock
(regarding the surface fishery). Length-weigth relationship of the fishes caught is shown on
Fig. 5. ' .

CONCLUSIONS.
1

On the whole, the cruise go on quite well, despite of the CTD probe breakdown which
does not allowed the hydrological study of the subtropical convergence. The transition zone
preceeding the subtropical convergence, as identified from XBT and surface datas, was
observed to have a general direction west-south-west/cast-north-east from 3395-140°W to
3495-125°W. The whole area, including the convergence, was considered as relatively poor
rcgarding phyto and zooplancton.

Prospection demonstrate that the extension of the surface albacore stocks extends at
least towards 125°W, while most of the present exploratory fishery take place more west
(around 155°W). Globally, 140 trolling hours with 10 lines out allowed to catch 496
albacores, 190 of them having been tagged and released, and a biological sample of 61 taken.
Yields were high for a research vessel (44 albacores/day, 60 to 90 including lost fishes, 130
for the best catch); sizes ranges between 40 and 97 c¢m; most of the catches were done on
sub-surface fishes, with no surface sightings. Four age classes (50, 61, 71 et 80 cm) were
represented in the catch,



TABLES AND FIGURES

TABLES:
Tab. 1: Station list (date, positions, surface parameters).
Tab. 2: Sum up of operations done during the cruise.
Tab. 3: Characteristics of zooplancton sangples
Tab. 4: Zooplancton concentrations per m” and m ) i
Tab. 5: Daily results of fishing operations. N
Tab. 6: List of biological samples collected.
FIGURES '

Fig. I: Approximate areas of albacore resource surveys conducted in 1987.

Fig. 2: Synthetic map (route, stations, fishing) of the N.O. CORIOLIS PROSGERMON 87 cruise.

Fig. 3: Sea surface isotherms in the South Pacific from february 14th to march 16th, from
GOSSCOMP.

Fig. 4: Sea surface temperatures (bucket) from 25 to 42°S.

Fig. 5: Sea surface salinities from 25 to 42°S.

Fig. 6a-b: Sea surface temperatures (recording thermograph) during the outward (a: Papeete-
convergence, legs 1 and 2) and return (b: convergence-Mangarcva-Tahiti, legs 8§ and 9) trajects,
Fig. 7a-c: Sca surface temperature (7a) and salinities (7b) and mixed layer depth (7¢) evolutions
during the outward (Papeecte-convergence, legs 1 and 2) and return (convergence-Mangareva-

Tahiti, legs 8 and 9) trajects.

Fig. 8a-b: Effective and zonal components of surface currents dcnved from drift related to
satcllite positioning along the cruise route.

Fif. 9a-d: Temperature sections from XBT during the outward (a: Papeete-convergence, legs ! and
2), return (b: convergence-Mangareva-Tahiti, legs 8 and 9) and intermediate (c: leg 4 and d: leg
6) trajects.

Fig. 10: Sea surface chlorophyll contents variations (m mg/100m3) along the outward (up: Papeecte-
convergence, legs 1 and 2), return (center: convergence-Mangareva-Tahiti, legs 8 and 9) and
intermediate (down: leg 4, 5 and 6) trajects.

Fig. 11a-b: Planctonic biomass evolution (a: dry weight and b: dry wcnght without ashes) in mg/m
along the outward traject.

Fig. 12: Fishing gear as set up aboard the N. O. CORIOLIS during the cruise.

Fig. 13: Size frequency histogram of the whole albacore catch (tagged and. untagged together) done
during the cruise.

Fig. 14: Dayly size frequency hxstograms of tagged and untagged albacorcs

Fig. 15: Length-weigth relationship of albacores catched during the cruise.

Fig. 16: N. O. CORIOLIS route during the prospection phase (up) and sea surface temperature
variations related to the catches (down).



Table 2: Sum up of operations done during the PROSGERMON 87 cruise.
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* TOTAL " 155 "

Table 5: Daily results of fishing operations.
Date Sea Wind SST Troll Speed Catch Catch/Si
State hours (Nb) hour ra
27/02 am 20.1 4.0 0 .0
moderate 2 NW to 9.0
27/02 pm 19.5 4.0 0 .0
28/02 am rough 4-5W 18.5 3.5 2 .6
- to 5.5 45
28/02 pm very rough 4-5SW 17.5 6.0 79 13.2
01/03 am 17.0 5.5 0 .0
very rough 5-7WSW to 7.5
01/03 pm 15.5 5.5 8 1.5 2
02/03 am 2-3SW 18.5 5.5 4 .7 75-
) moderate to 7.5
02/03 pm 2~-3SE 19.0 6.0 0 .0
03/03 .am calm 3ESE 17.5 7.0 33 4.7
to 5.0 50,/
03/03 pm rough 4ESE  18.0 6.0 26 4.3
04/03 am 16.9 7.0 17 2.4
moderate 3-4 SE to 6.0 50-
04/03 pm 17.1 6.0 73 12.2
05/03 am 15.5 7.0 4 .6
e moderate 3SE to ‘ 5.5 40-
05/03 pm . 18.0 6.0 50 8.3
06/03 am 16.5 7.0 29 4.1
calm 1-2SW to 5.5 - 55-
06/03 pm 17.5 6.0 2 .3
______________________________ e P
07/03 am "2-3SW 16.9 7.0 116 16.6
calm to 50/
07/03 pm 2-3SsW 17.1 6.0 14 2.3
am 17.0 7.0 29 4.1 75-
08/03 moderate 2-38 to 8.0
pm 18.1 6.0 0 .0
am moderate 2-3WSW 15.1 6.5 0 .0
09/03 to 8.0
pm calm 1SSE 16.3 5.5 0 .0
am calm 2-3SSE 17.2 6.0 0 .0
10/03 to 6.5
pm moderate 2-3ESE 19.4 5.5 0 .0 -
Total am 15.1 74.0 234 3.2
pm 19.4 68.5 252 3.7
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Fig. 1

Germon mendes en 1987.
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Composante zonale du courant superficiel
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partir des dérives par rapport aux points satellites le long du trajet.
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hon blanc, dit germon, ou
thon rouge — ces deux ma-
gnifiques poissons s'accommode-
ront (/c'/(ueuwment pour cetle
recette de.saison. Chousissez, chez
votre po:smnmer une belle
rouelle d’environ 1 kg, st ossible
placée dans la partie la p[]t.s large
(lu potsson,

G et

demi-sel découenné
"'« belles carottes
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{Laréte; partager en quatre parts,’
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