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ABSTRACT

This stUdYPresents the resultS obtamed from nVo surveys, camat out ~March and March/April
1995, along the\Vestem coast ofthe Ib@anPeninsUla. AnalysiS o~the plankton copectioris were- _, c_.,... . • ._ _ , . . _ \ _ ''' •• \
used to determme the distributlon and abundance ofhorse mackerel; hake, mackerel, blue whitmg
and sardirie' eggs and larvae. Tbe surface temperature in the areas where fIsh eggs arid larvae
occurred, rangoo bCtween 13.5 and 17.0°C from 14th to 24th March and betWeen 16.0 and
18.3oe from 28th March to 10th April. Nineteen (in the first sanipling) and eighteen (in the
second sampling) fish families were identified in the samples. In the fIrSt sampling (A) the three
rilOst abundant families were Clupeidae (23.9%), Gadidae (22.3%) and Myctophidae (9.4%) and
in the seeond samplirig (B) were Clupeidae (35.3%), Myctophidae (20.7%) and GonostC)J:Datidae
(11.1 %). Clupeidae was represented by sardine (S. pilchardus, Walbinirii) and the domiriant
species of Gadidae was blue whiting (MicromeSistius poutassou, Risso). Tbe most important
commercial fishciy in the area are sardine, hake and horse mackerel. Sardine eggs and larvae were
the domin3i:rt in the surVeyed area and thiS is im impcirtant spawning penod for this species. Tbe
pattern ofdistribution and abtiridance offish eggs and iarvae ofthe target species, horse inackerel
and niäckerel are similar to the results obtairiC<i during last years in the Portuguese coast.
Correlationwas found between 1aiva1 abUndance and zooplankton biomass in the frrst süivey and
was sigillficant at the level of98%.
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INTRODUCTION

During last years many surveys were carried out to study the earIy life history stages of the
commercial species along the Portuguese continental coast. In the beginning especially Sardina
pilchardus eggs and 1arvae were investigated but, later 00, other targets species, Trachurus
trachuTUs, Aferluccius merluccius and Scomber scombrus were studied. In 1995, although
Micomesistius poutassou was not a commercial important species for Portuga4 studies on blue
whiting eggs and larvae were started.

Since 1994, the ichthyoplankton surveys carried out along the Portuguese continental coast are
included in the Project "Shelf Edge Fisheries and Oceanogrnphy Study' (SEFOS), task 2 ­
Distribution and Dispersal ofEarIy History Stages (Phases 2 and 3).

Tbe objective ofthis paperis to studythe abundance arid distribution offish eggs and Iarvae and
related some environmental parameters. Analysis ofzooplankton biomass reiated with fish larVae
were also investigated. e .

l\1ATERIAL AND METlIODS

During March and April 1995, two plankton surveys were carried out, on board of RN
'~oruega", along the Portuguese continental coast (Fig 1). The fIrst samPling was undertaken
from 14th to 24th March (A), with a grid of 69 stations covering all the Poituguese coast and
the second one, was covered by a grid of 60 stations from 28th March to 10th April (8) arid the
surveyed areas were the southwest and south Portuguese coast (B).

At each station. double oblique tows were taken With WP2 net (200tLm mesh size) at a constant
speed of3 knots, from the surface to 200m maximum depth. A digital "Hydro-Bios" nowmeter
was used for the calcUlations ofthe illtered water volume (Smith and Richardsoo, 1977). The •
plankton samples were preserved in 4% formalin, neutralized with sodium bicarbonate. Plankton
volumes were measured by displacement and a1l fish eggs and larvae were sorted

RESULTS

Only data on the temperature at surface are available to relate with fish eggs and 1arvae and these
values ranged from 13.5 to 17.0°C between 14th and 24th March and from 16.0 to 18.3°C
between 28th March and 10th April.

Fish eggs data showed that they are distributed along the surveyed area in both plankton sampling
(Fig.2). The maximum abundances, 2058.3 eggs/m2 and 947.6 eggs/m2, were registered,
respectivelY,in A and B, in south coast. In these stations the values ofthe surface temperature
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Figure 1 - Gd<! ofplankton stations: A (14 to 24 March 1995) and B (28 March to 10 April)

were 15.5 arid 17.0°C, respeetively. Froni the plankton samples eggs from sardine, horse
mackerel, mackerel and aIlchovy were identified. A total oftWeniy thfee (A) and seventy three
eggs (B) ofanchovy (Engraulis engrazilis) were colleeted in three stations ofthe south coaSt,
between the baihymetrics of io arid 200m and the sUrface inean temperatrire in the area was
15.3°C.

Fish larvae occÜrred over the whole surveyed area (Fig.2), betWeen the bathymetrics of20 and
3000ni. MaximumabUndances, 109.31arVae/m2 (A) arid 307.6larvaelm2 (B) were registered in
stationS with the bath)metrics of 180 arid 95m and the values ofthe suIface teriIperature in these
areas were 14.0 and 16.0°C, respeetively.

Nineieen(A) aIld eighteen (8) flsh families were identified in the samples. In the fust sampling
the thfee most abUridaiit fish families were Clupeidäe (23.9%), Gadidae (2i.3%) an<! My~ophidae
(9.4%) and iri the, second ,sampling Clupeidae (35.3%), MyCtophidae (20.7%) and
Gonostomatidae (11.4%) (Fig.3). Clupeidäe is represented by sardine (S. pilchardus) and the
dommant species of Gadidae was blue whiting (Aficromesistius poutassou). The other fish
farnilies cotnrilciri in both samplingwere Callionymidae (4.8 and 3.0%), Spandae (4.1 äIid 6.0%),
Gobiidae (8.5 arid 2.7%), Soleidae (1.1 and 1.6%) mci:miidae (2.6 arid 0.2%), ParalePididae (3.3
and 1.8%), Macrorhainphosidae (2.9 and 9.8%), Anguillidae (0.4 aIid 0.2%) lind Bothidae (0.7
and 0.2%). Gobiesocidae (0.4%), Ammodytidae (6.8%), Carangidae (0.9%), Plew-oneetidae
(0.7%), Soleidae (0.7%) and Trachinidae (1.3%) were recorded in the first sanipling and iri the
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Figure 2 - Geographical distribution and abundance offish eggs and larvae.
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second sampling Labiidae (0.6%), Scoinbiidae (0.4%), Astronesthidae (0.6%), Stemopthychidae
(0.3%)and HemirbaInphidae (0.2%). In figure 3 "Others" included flsh families with percentages
less than 5 and riot identified families. '

A

Gadidae 22.3'lll

Myl:tDphidaeIU'llt

Ammoclytidae68'llt

B

•

oOOostomatidac 11.4~~

Myctophidae 20.7%

,
Sparidac 6.0% Maerorhamphosidae 9.8%

Figure 3. PercentualabUndance offishIalvae, in both siuveys (A arid B), n° ofmdividuals =9637
in A and n° ofindividualS = 4155 iri B.

Sardina pi/chardw

In the Stations where sarome eggs and lrirVae were recorded the surface temperature ranged from
13.8 to 17.4°C and occurred between the bathymetries of20 arid 2000m. Sardine eggs were the
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most abundant with percentages of 54.6 (A) and 37.9 (B) ofthe total number offish eggs and
were collected mostly iri south coast (Figo4). In the first samplirig, highest abundance (2031.8
eggs/m2) occurred in the bathymetric of 225m, while in the second sampling the greatest
concentrationwas 7.8 eggslm2, recorded in the bathymctrlc of 100m and the values ofthe surface
temperature in these stations were 1704 and 15.5°C, respectively. During these two surveys, A
and B, sardine larvaewere distributed, respectively, from the bathymetrics of20 to 590m and 95
to 155m and the values ofsurface temperature in the stations were sardine larvae were collected
ranged between 13.8 and 16.8°C.

Trachurus trachurus

Figure 5 presents the geographical distribution ofhorse mackerel eggs and larvae. In the areas
were T. trachurus eggs and larvae occurred the surface temperature ranged from 13.5 to
17.5°C. Eggs ofthis species were collected betWeen the bathymetrlcs of 30 and 4000m. Highest
concentrations were registered in the first sampliIig, aild the maximum abundance, 762.3 eggs/m2,
occurred in the bathymetric of405m and the value ofthe surface temperature was 14.6°C. Horse
mackerel larvae were collected only in. the first saDlpling in two stations (Fig. 5) with •
concentrations ofO.5 and 3.7larvae/m2. in the bathymetrics of 87 and 120m and the values oftbe
surface temperature were 14.9 and 13.5°C, respectively.

Aficromesistius poutassou

Blue whiting is one oftarget species of the SEFOS project but is not commercially important in
Portugal. Larvae ofthis species were collected in the first sampling (Fig. 6) and were distributed
along tbe west coast, between the bathymetrics' of 100 and 3000m. In the areas where blue
whiting larvaewereregistered thevalues ofthe sunace temperature ranged from 13.5 to 15.1 °C.
Maximumconcentration, 30.6larvae:lm2, occurred in the bathymetric of920m and in this station
the surface temperature was 14.0°C.

Scomber scombrns

Mackerel eggs were collected in both surveys and distributed between the bathymetries of30 and
405m. In the fIrst sampling was observed the highest concentration, 16.6 eggs/m2, in the •
bathymetric ofl50mand thevalue ofthe surfacetemperaturewas 14.0°C. In the second sampling
mackerellarvae were registered in one station, with the concentration of7.3larvae/m2, in the
bathymetric of95m (Fig. 6) and the value ofthe surface temperature was 16.0°C. Tbe surface
temperature values wbere mackerel eggs and larvae were registered ranged from 13.8 and
1704 o C.

Othertarget species hake (Merluccius merluccius) was not recorded in the surveyed area and in
Portuguese waters hake larvae is almost rare.
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Figure 4 - Geographical distribution and abundance of sardine eggs and larvae.
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Figure 5 - Geographical distribution and abundance ofhorse mackerel eggs and larvae.
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Zooplankton biomassifIsh larvae abundance relation

In the first sampling, zooplankton biomass varied from 3.33 to 1137.02 mlIm2 and fish larvae
abundance ranged from 0.78 to 109.26 larvaelm2. However, in the second sampling, those
parameters varied from 7.53 to 122.38 mlIm2 for zooplankton biomass and 1.37 to 307.56
larvae/m2 for fish larvae abundance. Most concentrations points are coincident with small
zooplankton biomass and 10w number oflarvae (Fig. 7). Neverthe1ess, in the first sampling two
cases were registered, corresponding greatest zooplankton biomass (1137.00 and 524.50 mVm2)
to the low values of fish larvae (3.57 and 109.26 larvaelm2). In the second sampling, was
observed one case with highest number of fish larvae (307.56larvaelm2) corresponding to 90.99
mVm2 of zooplankton biomass. In the first sampling was found correlation between these two
parameters, significant at 98%, with r=0.254 (nr ofobservations = 69) and no correlation was
found in the second sampling, with r=O.305 (nr ofobservations =60).
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Figure 7. Number offish larvae versus zooplankton biomass volumes, in both surveys (A and B).
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DISCUSSION

Conceming fish eggs, the doininant species in Portuguese waters is Sardina piichardus arid is
very importarit commercially in Portugal. In OUf samples samme eggs and larvae were the most
aburidant and these. results are in accordarice With previous works on ichthyopIankton, off
Portuguese coast (Sohral, 1975, Re, 1981, 1986, Re et al., 1982, Re et al., 1990, Monso, 1991,
Cunha et al., 1992, Monso and Lopes, 1994, Farinha and Borges, 1994 and Lopes arid Monso,
1995).

ConSidciing geogi-aphical distribution 3nd aburidance ofSardine eggs, they were recordoo irishore
the bathymetric of2000m and the higheSt concentration was registered iIi south coast. siriri1ar
pattern of eggs diStnoutiOIi are already descnbed by some authors ihat studied the planktonic
stages ofsardiIie in this area.

Horse mackerel is alSo an important fishery in Portuguese waters and is second in econorinc
interest in Portugal Iri 1992, T. trachulUS eggs were studied for dally egg production (Farinha
and Borges, 1994). Regarding OUT data, concentrations ofmore thaIlI00eggSlm2 were recorded
bctween the bathymetrlc of 135 and 405m. Seme horse maCkerellarVäe occurroo in mst sampling,
inshore the bathYmetric of 120m. Data from 1990 (Monso and Lopes, 1994) iIidicated
concentrations öfT. trachurUs bctWeen the bathyriietrlcs of20 and 1000m.

According io th.e geographical distribution 0 f .blue whiting IarVae, tbey were iecerded neäf tbe
slope ofthe continental shelf, offshore the bathymemc of 100m aild mostly in northweStcoaSt.
The mean villue ofsurface teniperature where Al. poutassou tarVae eccurred was 14.3 0 C.

There is a decrease in the number ofInackerel eggs from the fiTSi io the second samPling and it
seems that the peak ofSpawning is earlier. similai- resUltS were obtained in March!APril 1994 froni
the samples collectoo in the northweSt Portuguese coast (Sola et al., 1996). Highest
conceritrations wCre obServed offshore the bllthymetrlc of 100m and recoIded in waters with mean
surface temperature of 15.1 oe. Avery scarce mackerellarvae diStribution was obtained in the
ftrst sanipling occurroo in the bathymetric of95m.

Ai. merluccius larvae are rare in the plankton srimpleS, off PortUguese coast. Hake is an important
commercla1 species in Portugal with a high market value although annu3.l catches is low. A total
efsixhake larvaeweie registered in December, March and July 1979/80 (Re etal, 1982) and in
Summer 1990, onlya single IarVa was collected in the bath)metric of 104m (Monso and Lopes,
1994), in the northweSt coast.

According to the results obtainoo in bOth slirveys for the relation.ship zoopIanlcton biomass/fish
larvae abundaiice, correlation was found in the firSt survey, sigiiliicant at the level of98% (p-<
0.02). No correlatiori wasfound for these two parameters in the second Siiiveyand sirirllai result
was obtainCdin autumn 1991 (Lopes and Monso, 1995). However, Monso, (1995) found
correlatioriwith those !Wo parameters in some monthS from 1981183, from the samples collected
at surface, iri south west coast.
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