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Methodology adopted for the study of eggs and larvae of small-pelagic fishes in Tunisian
waters

R. Zarrad” and R. Bedoui

Abstract

For the sustainable exploitation of small-pelagic fish resources in Tunisia, the study of the
entire life-cycle (egg, larva, juvenile and adult) is necessary. It is assumed that the level of
annual recruitment is determined in the early-life stages. However, in Tunisia, such studies
are rare. The INSTM had started a research programme in 2002 to study fish eggs and larvae
of small-pelagics in their ecosystem.

Four seasonal and twelve monthly surveys were carried out in the Gulf of Tunis in order to
determine the spawning and nursery areas and to study mortality, growth and trophic
relationships through the relevant biotic and abiotic environmental parameters.
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1. Introduction

Small-pelagic fish species represent an important marine resource in Tunisia. In recent years,
the average production has been about 30,000 metric tons. In 2002, the production was
estimated at 31,521 tons (DGPA, 2002). However, the exploitable biomass was estimated at
about 80,000 metric tons. Therefore, there is a high possibility of increasing the production.
For sustainable exploitation, it is necessary to study the entire life-cycle: egg, larva, juvenile
and adult. Early-life stages of fish in Tunisian waters have not been thoroughly studied,
though it is assumed that the level of annual recruitment is determined during the early-life
stages. It seems that the environmental conditions (biotic and abiotic) influence highly the
recruitment variability and, in the future, the exploitable biomass.

However, few studies have been carried out in Tunisia. Ktari-Chakroun (1979) had studied
the anchovy spawning areas along the Tunisian coast, in the sea passage between Tunisia and
Sardinia and the Strait of Sicily. Two studies concerned the Gulf of Tunis, and were aimed at
determining the spawning period of teleostean fishes (Turki and Ktari-Chakroun, 1985) and at
inventorying their larvae (Turki, 1989). Daly-Yahia (1998), in the study of seasonal
zooplankton dynamics had determined the spatio-temporal distribution of anchovy eggs and
larvae sampled accidentally with zooplankton in the Bay of Tunis (off Tunis in the small Gulf
of Tunis).

The INSTM started a research programme in 2002 to study fish eggs and larvae in the
ecosystem.
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2. Materials and methods

Studied area, sampling stations and investigation frequency

The research programme on fish eggs and larvae concerns all Tunisian waters. Currently, we
are working in the Gulf of Tunis which is considered the best area to start such study. The
Gulf is connected to many lagoons (notably the Tunis and the Ghar El Melh lagoons), and it
receives the discharge of the only permanent river in Tunisia (the Majreda River). It seems to
attract many fish species to spawn. It is commonly assumed that this Gulf is the nursery of the
northern coast of Tunisia.

Sampling was conducted according to two strategies. During the seasonal survey, we used the
R V. “Hannibal”. Samples were taken in the grid of 29 stations (Fig. 1) separated from each
other by 4.8 nautical miles East-West and 6 nautical miles North-South. The monthly
sampling was carried out at six stations between the seasonal stations (stations: 2; 3; 6; 11; 12
and 20).

T FA CEE AW W

—= | | | | |
g\ é‘::: - 37°12' _?Ingkk ! / ‘\—\,’/r A/ -~ \ -
v 5 = 4-;22/// Y24  +25 +26  +27 )/+,28\\,_+f23“ 29 ™
oo LS Sy zgmbra
Yo, 37°06'] & & KN s~ ~ CapBRp
- R _ 7?’>|+2‘\% +19 7 M8 T w1ZL _+16 %15 ) 14 oy
e g, 2 e N o J §siai
TF Mgy ., g a7 It \ GolfedeTunis ~ — — 7 7 & JSidiDaoud ¢
Ly :.- A ’/
SR 2 2\ 12 \<11 +10 +9 +8 T 477
Tunisie. = © ) — =,
waw] e el - = N\ N ~ ~5, =
e e 36°54" | » NS T =
fn Sidi Bou Sai l *16 +5
'5,?_\" ) Lac de Tunis [ “O// Ras Fartas
P . o 36048' ] H \ — ’Qd / N
“1ookm N [ La Goulette \* 1'+2 — *3
' ‘ oo 5Km
—— 367424 Oued Meliane  Sgliman

T T T T
10°36" 10°42' 10°48' 10°54"'
Longitude (° )

T T T T
10°12" 10°18' 10°24' 10°30’

Figure 1 : Sampling stations in the Gulf of Tunis.

Measurement and sampling

At each station, sea-surface temperature, salinity, dissolved oxygen, pH and turbidity were
measured monthly and seasonally. The marine currents — speed and direction — were
measured only seasonally.

Some climatic data, such as temperature, direction and speed of wind, were collected in situ.
Water samples were collected to study phytoplankton and to analyse nutrient salts and
chlorophyll-a.

Zooplankton was sampled by trawling at sea surface with a net of 17 cm diameter and a 100-
um mesh size during 10 minutes. In addition, zooplankton was collected with fish eggs and
larvae. All zooplankton was collected with the aim of studying the prey larvae and the
predators of the eggs and the larvae.
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Seasonal ichthyoplankton sampling was carried out by oblique Bongo-net tows at a ship
speed of 3 knots and with a wire speed of 1 m/s. The same gear was used for each seasonal
survey: a 60-cm-diameter Bongo-net (mesh size 335 um). A Hydrobios flowmeter was placed
in the mouth of the net to estimate volume filtered. Monthly sampling was carried out with a
simple net of 47 cm diameter and a 300-um mesh size. The tows were made at the sea surface
and at night during 15 minutes.

Zooplankton with ichthyoplankton samples were preserved in 4% buffered formaldehyde.
Surveys

Four seasonal surveys were carried out in: summer, from 26 to 30 August 2002; autumn, from
21 to 25 October 2002; winter, from 13 to 17 February 2003; and spring, from 11 to 15 April
2003. The monthly surveys were started in February 2003 and until October we carried out
nine surveys.

3. Results

We shall have data on environmental parameters. Meteorological data will be collected:
temperature, wind speed and direction, atmospheric pressure, precipitation and evaporation.

Following plankton analysis, sorting, identification and counting, we shall have data on
distribution and abundance of phytoplankton, zooplankton and ichthyoplankton. A data base
will be established, perhaps using Access software. It will be interrogated for use in GIS
applications (for example ArcView software).

4. Conclusion

Initially, the research programme on fish eggs and larvae has allowed the training of Tunisian
researchers in sampling techniques which allowed seasonal and monthly surveys to be carried
out in the Gulf of Tunis.

Currently, we need to identify species of eggs and larvae, particularly of small-pelagic
species. Subsequently, we shall be able to localize specific spawning areas and nursery. In the
future, we shall study daily growth and mortality. Then, we could study eggs and larvae in
interaction with their environment.

5. References

Daly Yahia, M.N. (1998) Dynamique saisonniere du zooplancton de la baie de Tunis:
systématique, écologie numérique et biogéographie méditerranéenne. Doctorat de
["Université de Tunis 11, Tunisie: 242 pp.

DGPA (2002) Annuaire des statistiques de péche. DGPA, Tunis.

Ktari-Chakroun, F. (1979) Distribution des aires de ponte de 1’anchois le long des cotes
tunisiennes et des canaux Tuniso-sarde et Siculo-tunisien. Rapp. Comm. Int.
Explor. Sci. Mer Médit., 25-26(10): 189-190 pp.

Turki, S. and Ktari-Chakroun, F. (1985) Ichtyoplancton du golfe de Tunis. Bull. Inst. Nat. Sci.
Tech. Océanogr. Péche, Salammbo, 12: 5-24 pp.

Turki, S. (1989) Larves de poissons téléostéens récoltées dans le golfe de Tunis. Bull. Inst.
Nat. Sci. Tech. Océanogr. Péche, Salammbo, 16: 21-31 pp.

117



