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The Mediterranean cetacean populations have in recent years been surveyed by
several authors. These surveys have mainly taken place in the sea water around Italy
: Ligurian sea (GANNIER & GANNIER, 1990: FABR! & LAURIANO, 1990),
Thyrrenian sea (CONSIGLIO et al., 1990), Corsica, Sardinia and Sicily
(NOTARBARTOLO et al., 1990), Adriatic sea (SERMAN & SERMAN, 1990). in
the Ionic sea (POLITI er al.. 1990) and in the northern western Mediterranean
(AGUILAR, 1990: AGUILAR e¢r al, 1992; FORCADA et al., 1990) and only a few
studies have taken place in the Albordn sea (FORCADA et al., 1990; AGUILAR et
al., 1992). From 8 to 27 July 1993, a cetacean survey cruise took place between
6°12°00"W and 2°0°00"W in the Albordn Sea and Gibraltar Strait waters. The
observation platform was placed at 5 m. above sea level. A total of 127 hours of
observations were made on board of the R/V Francisco de Paula Navarro during the
IEO ICTIO ALBORAN 0793 cruise. covering a distance of 1288 n. miles (Fig. 1)
with an area of 13.213 n m?. Line transect sampling methods (BURNHAM et al.,
1984) were used to analyze the data and to calculate the estimation of abundance for
the whole arca. Along with the date and time sightings, position, species, number of
individuals, depth, distance to the coast, and distance to the sighting data of sea
conditions, temperature, atmospheric conditions and visibility were also recorded
together data of the cetacean behavior, school type, speed and course, swimming
behavior, attraction to the vessel, the birds and to the other fauna. The total number
of sightings was 62. The species encountered were Delphinus delphis (31%),
Globicephala melas (26%), Stenella coeruleoalba (23%), Tursiops truncatus (18%),
Physeter macrocephalus (1%) and Grampus griseus (1%). The LDS (density of
sightings) was calculated giving a value of 0.048 schools/n.mile. Estimates for
grouping index. distance to the coast, behavior, temperature ranges, etc., for the
different species are given in table L.
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Table I Summary of all data obtained in the sightings.
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DAILY EGG PRODUCTION SPAWNING BIOMASS OF THE
NORTH-WESTERN MEDITERRANEAN ANCHOVY DURING 1993
(CATALAN SEA, GULF OF LIONS AND
LIGURIAN-N TYRRHENIAN SEAS)
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Research carried out by HUNTER AND GOLDBERG (1980) on the reproductive
aspects of the northern anchovy off California Engraulis mordax, showed that many small
pelagic species, mainly clupeiforms were batch spawners. Subsequently, an ichthyoplankton
based method (LASKER, 1985), the Daily Egg Production Method, was developed that
allowed the spawning biomass estimate of Clupeoids. The first applications of DEPM in
European waters were carried out in the coasts of the Atlantic Iberian peninsula on the
Iberian sardine, Sardina pilchardus (GARCIA et al., 1992) during 1988, and on the Bay of
Biscay anchovy, Engraulis encrasicolus (SANTIAGO and SANZ 1992). The first
Mediterrancan DEPM survey was carried out by PALOMERA and PERTIERRA (1993) on
the anchovy from the Catalonian coasts. Within the framework of a an EU financed FAR
project, the northwestern Mediterranean anchovy biomass was estimated through DEPM
(MPH-MED-93) aboard the R/V Garcfa del Cid during July, 1993. This survey was
combined spatially and temporally with the echo-acoustic survey, PELMED-93 on board
the R/V Thalassa, with the purpose providing the anchovy echo-integration biomass
estimates and allowing to estimate DEPM parameters related to the adult stock. The DEPM
sampling and data treatment methodology in relation (o the egg and adults survey are
described in GARCIA (1994). In summary, the basic scheme of egg sampling stations was
based on a 5 by 5 nautical mile track, with transects perpendicular to s the coastline. A total of
602 CalVET net (150 H mesh) vertical tows of 100 m depth were done, representing a
coverage of 59,981 km? of sea surface. Cataldn Sea accounted for 292 plankton hauls,
whereas the Gulf of Lions and Ligurian Sea accounted for 138 and 172, respectively.

Adult anchovies were sampled in 34 positive anchovy hauls (13 in Catalonian waters, 13
in the Gulf of Lions and 8 in the Ligurian-N Tyrrhenian) with an epipelagic trawl. The
period of trawls ranged from 7:30 AM. to 22:30 P.M. (GMT). 1,034 ovaries were
collected, where 210 corresponded to hydrated females. The model (LASKER, 1985) is
based on the following equation, where B = spawning biomass in metric tons, Po= daily
p-PoAW cgg pxoducuon (number of eggs per sampling unit, 0.05 m2), W = average

RES weight of mature females (grd_ms) R = sex ratio (fraction mature of females by
weight), F = batch fecundlty (mean number of eggs per mature female per spawning), A =
total survey area (in 0.05 m? sampling units). S = “raction of mature females spawning per
day. Plankton stations are post-stratified by location (negative and positive strata) with the
purpose of decreasing variance and by geographic criteria based on the spawning area
distribution (GARCIA 1994). Eggs were staged according to their embryonic degree of
development and subsequently aged, taking into account an spec1ﬁc temperature- dependem
egg development model, through the program STAGEAGE. Egg production, Po, is
estimated by fitting the exponential mortality function using a weighted nonlinear least
squares regression to the data egg file. This model was fit to the data from stratum 1 for
each of the regions. In consequence, each region has an estimate of Pol (intercept) and a
correspondmc egg mortality, z (slope). The f nal stratified estimate of Po by regions was
caleulated as the welohted average of the two strata. In reference to the adult parameters
estimates, W, F, § and R, mean and variance were estimated following PICQUELLE and
STAUFFER’s (1985) weighing procedure, calculating weighted averages albeit the number
of sampled individuals are not equal in each of the tows. W, the mean weight of mature
females per trawl was adjusted for those females which were in the hydrated condition,
through the following regression, W = -0.3261 + 1.1012W* (ovary-free weight of non-
hydrated females). F, batch fecundity, is estimated by regressing baich fecundity on ovary-
free weight of hydrated females, without post-ovulatory follicles. A total of 83 hydrated
females were obtained. The resulting linear regression is : v = 1848,3 + 499,57 x R = (0.92).
Weights of the females used ranged from 3.6 to 30.6 g, while sizes ranged from 9.1 to 17.5
cm. S, fraction of mature females spawning per day, is determinated by the histological
analysis of post-ovulatory follicles. These were assigned ages according to the following:
Day-0 PO = 0-7 hours; Day-1 PO = 8-31 hours; Day-2 PO = > 31 hours. Day-1 PO has
been used in the estimate of S, since Day-0 PO are oversampled during the daily spawning
period in anchovy (ALHEIT, 1985). R, sex ratio, is calculated as the fraction in weight of
mature females. Based on the geographical distribution of the anchovy population and the
spawning grounds distribution. the defined stratified regions were : Cataldn Sea and Gulf of
Lions, which have common geographical, hydrooraphxcal and environmental
characteristics, as opposed to the Ligurian-N Tyrrhenian Sea. which presents a
distributional barrier along the Provengal
coasts, probably due to the narrow shelf limits.
The results of all the DEPM parameters
estimate and the final anchovy spawning
biomass estimate are in following table. When

n° sigthings 19 16 14 11 1 1 comparing by regions the different parameters
n® individuals 236 118 123 57 1 1 estimate, no great differences are observed
DS 0,014 0012 001 0.008 0,0008 0,0008 between the adult parameters. However. in
Compact groups__ 1 s 1 1 N K comparison to the Bay of Biscay anchovy, it
Sparse groups 18 10 13 Pr T — should be remarked that the average female
Isolated individuala ) o o o ] 1 weight is much lower and consequently, batch
Average neindivid./group 1242 737 921 518 1 1 fecundity (aproximately 30 ¢ and 15 000
Attraction 1o the veesal 2 s 3 5 " - eggs/batch. respectively). Nevertheless,
Move away from the vessel o ; 5 o - — xd spawning fraction is within the same range

) h — = Siomass (0.30). Daily egg production over the
Indifferent to the vessel 7 9 o5 1 1 (M7 surveyed regions are in the same order of
Stationnary swimming 2 7 5 ! - - - Rooustie | magnitude, but with high mortality (z),
Slow swimming __ 13 12 13 8 1 LI Biemass | 32.831 8.458 specially in the Ligurian-N Tvirthenian Sea, in
Fast swimming_ 6 0 0 3 - - Rt comparison to Bay of Biscay anchovy
Showing the back 18 186 13 10 1 1 estimates (SANTIAGO and SANZ, 1992). Higher Mediterranean temperatures account for
Showing the caudal fin 4 o 8 2 - ) the faster egg development rates that eventually result in shorter egg durations. The
Jumping 0 7 - temporal and spatial simultaneous coverage of both surveys have contributed to the
Maximum depth 1500 1400 1150 700 1300 similarities in the biomass estimates, except the case of the Italian waters in which daily egg
Minimum depth B 375 75 30 700 1300 production probably is over-estimated.
Average depth 685 869 727 407 700 1300 REEE%EJVCI%?E ool ! Rep. NMFS 36:59-62.
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