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Abstract

Methodological, biological and environmental factors affecting the DEPM egg and adult parameter estimates in the Sicilian Channel in
1998 and 1999 are identified, analyzed and compared with other Mediterranean regions. The Sicilian Channel anchovy population
represents a discrete stock highly influenced by the hydrological/climatic regime prevailing in the area and the oligotrophic nature of its
waters. These environmental conditions affect its reproductive potential as shown by the batch fecundity, spawning fraction and daily egg
production estimates that represent the lowest found in the Mediterranean.
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The DEPM has been used to evaluate the anchovy spawning biomass of the
Catalan sea in 1990 (1), Catalan Sea-Gulf of Lions in 1993 and 1994 (2),
Ligurian-North Tyrrhenian seas in 1993 (2), North Aegean sea in 1993 (3 and
4), south-western Adriatic sea in 1994 (5), and Sicilian Channel in 1998 and
1999 (6). This communication aims to compare these estimates, identifying and
analysing the factors affecting the DEPM parameters.

Material and methods

The DEPM methodology applied in the Sicilian Channel is detailed in (7).
Bibliography provided the methodology and the DEPM parameters estimates of
the other Mediterranean regions (Table 1).

Results and discussion

The daily egg production of the Sicilian Channel was the lowest observed.
Only the SW Adriatic exhibit similar values while the other regions present
greater estimates. Different methodologies can partially explain it. In the
Aegean Sea, where exceptionally greater estimates were found, oblique Bongo
tows were done instead of vertical CalVET tows, and the spawning area was not
entirely covered. Besides, different temperatures approaches were used to
assign ages to eggs in different regions (sub-surface T* in the Aegean Sea, mean
T*? of the first 20 m or 10 m in the Catalan Sea and Sicilian Channel respective-
ly).Despite methodological differences, the Sicilian Channel stock is the less
egg productive among the analysed areas : A; is the smallest, P and P; are the
lowest and Z is the highest. Inter-annual variations in the Sicilian Channel are
also clear. In 1998 a more expanded spawning area and also a higher egg den-
sity occurred, indicating a dramatic decline in spawning intensity caused by
environmental and/or biological changes. Differences in adult parameters could
also be attributable to methodology. Different fish sampling gears were used,
and the adult sampling in the Aegean and Catalan Sea was done with commer-
cial fishing vessels restricting the sampling to commercial fishing grounds. W in
the Sicilian Channel was similar to the Catalan Sea, Catalan Sea-Gulf of Lions
(93) and Ligurian-Thyrrenian Sea. The other estimates showed greater values
indicating the regional, inter-seasonal and inter-annual variation in the size/age
structure of this Mediterranean resource. F is strongly correlated with W.
Catalan Sea shows greater F values than other regions with similar W due to
methodological differences. F' is calculated through the Hydrated Oocyte
Method (8), but in the Catalan Sea it followed (9). More striking differences not
related with the methodology exist. At similar weights, F is much greater in the
Aegean Sea than in the Catalan Sea-Gulf of Lions (94), but similar to the
Adriatic Sea where W was lower. RF comparison suggests that F differences
could be attributable to intra-seasonal or/and inter-annual variations, but also to
fecundity differences among the Mediterranean anchovy stocks. In relation to
the Sicilian Channel, RF increased 30% in 1999. Although W was 1g lower in
1999, F increased in + 1000 eggs/batch.

Table 1. DEPM egg and adult parameter estimates from different Mediterranean regions.

R estimates were quite consistent over time and space.

S estimates in the Sicilian Channel showed the greatest variation in compar-
ison to the rest of the Mediterranean areas.

Anchovy females who are actively spawning are more vulnerable to trawl
capture causing an oversampling of day-O females. Since day-1 and day-2
females were utilised to estimate § in the Sicilian Channel, these low S cannot
be attributed to this spawning behaviour. S (as F) increases with size and age
(10), but this does not explain the low S estimates in the Sicilian Channel since
other Mediterranean regions with similar population structure showed much
greater S estimates.

S tends to O as the population moves farther from the peak of spawning. The
gonad-somatic index evolutions in the Sicilian Channel indicate that the DEPM
samplings were done within the peak spawning. One of the most precise meth-
ods of determining the end of the spawning period is analysing the degree of
atresia. In 1998 the incidence of atretic females was unusually high in some of
the first samples, reaching 37.5%. If this atresia was indicative of the end of the
spawning period, it could be expected that it increased with time. However, no
specimens showed atresia in the subsequent 10 hauls. Therefore, this atresia
does not indicate the end of the peak spawning period but the end of the spawn-
ing activity of a fraction of this population. In 1999 a substantial amount of
inactive females were observed, but not atresia.

If feeding resources are scarce during the spawning period, anchovies can
react reabsorbing the oocytes (atresia), prolonging the intervals between spawn-
ing and even becoming inactive (11). The Sicilian Channel waters are of olig-
otrophic nature and the environment is subject to drastic changes in short time
periods. The high degree of atretic stages in 1998, the amount of inactive
females in 1999, and the low S estimates can be related to these particular con-
ditions. These features can also affect F and P, that are lower than in the other
Mediterranean regions analysed.

The inter-annual variation in the Sicilian Channel can be attributable to envi-
ronmental variability, mainly wind regime, which drives the intensity of
upwelling. The great decrease of the anchovy population from 1998 to 1999
could also cause lower competition and a greater feeding availability resulting
in the higher reproductive potential observed in 1999 (higher values of F and S
with lower W).
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