
"This paper not to be cited withou~prior reference to the author"

International Council for

the Exploration of ths'Sea

c.rn. 1979/ L: 18

Plankton Committee

•

•

I ntroduction

The holoplankton of temperats sstuarins systems is mainly constitued

by a monotonous series of few copepod speoies, whioh maintain the

speoifio diversity in low values if it is oompared with the off shore

systems. However, as it has been pointed out by several authors

(Jeffries, 1962, 1967), copepod species playing a signifioative rol

in the energy transfer of the system oonsist, in general, on series

of oongenerio assooiates.

Saturation of estuaries by these group of species seems to be a oonse

quence of a more effioient exploitation of the eoosystem: the high

environment al variability of estuaries leads a suooessful colonization

by both polymorphic or congenerio speoies (rnargalef, 1974).

Regarding the oopepods, the genus Acartia is one of the most important

in estuaries and other ooastal areas, where their congenerio associa

tes are the dominant component of the holoplankton.

This paper leads a desoription of the species oomposition and spatial

distribution of the Acartia complex in the Ria of Vigo, an estuary of

the Nlli Spanish ooast.

methods

Oisorete zooplankton samples were taken at 0, 5 and 15 m depth by

means of Van Dorn t~~p hn~tles, at five stations located in the axis

of the Ria of Vigo (fig. 1) durinQ 1S month, with a mean samplir.g
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frequency of 18 days, from April 1972 to June 1973; 20 liter water

sampies wore filterod through 45 um nylon filters, and all thecope

pods belonging to the genus Acartia were identified, counted and mea

sured (Alcaraz, 1976, 1977 a,b); other ecological parameters were si

multaneously recorded.

The genus Acartia in the Ria of Vigo

·The copepodo of the genus Acartia are the most important component

(80 %) of the holoplankton in the Ria of Vigo; four species have been

recorded:

Acartia (Acartiura) margalefi,"Alcaraz, 1976

Acartia (Acartiura) clausi, Giesbrecht, 1889

Acartia (Acartiura) discaudata, Giesbrecht, 1881

Acartia (Paracartia) grani, G.G. Sars, 1904

The first species was recently described (Alcaraz, 1976), and has

been also recorded in the Mediterranean Sea (Port of Barcelona,

Banyuls, etc.). The other three species are very common in estuaries,

harbours and semi-enclosed marine areas.

A. margalefi, ~lausi and A. discaudata have been found all over the

studied cycle in the Ria of Vigo, while A. grani, a spring-summer

species, dissapears in autumn and winter (fig. 2).

From the zooplanktonic point of view, the Ria of Vigo present single

features as regards to other temperate estuarine systems: in genoral

the congeneric components have a shart poriod af coexistence, being

ane of them the seasonai dominant as a consequence of the campetitiva

exclussion machanisms, while in the Ria of Viga thora is a continous

coexistence of at least three of the four rolated Acartia spacies

(fig. 2).

Spatial segregation

The Acartia specios coexist mainly on tho inner third of the Ria,

while the autor part is only occupied by two specios: A. clausi and
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ß. discaudata. Tho popu18tians af tho faur spocies shaw certain sna

.. tial sogregation: A. marl")al~ and fI. grani decroaso from tho haad

to the mouth af tho ostuary, and nover have boon r~corded outside af

tho station NQ 3 (fig. 1); A. discaudete has its maximum donsity in,

stati?n N9 2, docro8sing progrossivoly towards bath ends af the os

tuary, whila E. clau1i groater abundancos has boen found in the

autor station (NQ 5), decroasing pragrossivoly towards the hoad af

the Rio.

Such sp~tial distri~ution suggost tho partitioning of the estuary by,

tho AcarJliä spocies, following tho diorction of tho maximum gradient,

in tho sense of' tho ocol09ical factors end in thoir tima variabili~y
I •

(Alcaraz, 1977 a,).

From tho spatial distribution of tho ßcartia specios, it could be

con~ideratod th?t such organisms haV3 roducod ropraductian areas in

the Ria af Viga, cainciding with tho gravity cantor af tho popula~.

tians; tho. population dansity can bo rolated to the distanco to tho

reproduct~on canter by fitting a negativa oxponential modal.

Tho modol which hasmoon usod to doscribo tho spatial mean distribu-,

tion of thoAcartia in tho Ria of Viga, i3 tho linoar rolationship

botruoen the lo~arithm of tho popu~atian donsity and tho distance to

tho reproductian contor (Margalof, 1957):• N =j

In N.=
J

-kj
N • 0

o

In N - kj
a

an d a ftor a log. trans farm:

.boing N. tho donsity af tho population at tho distanco ~ from tho
~ I .

roproduction center; Q tho base af the neparian logarithms, and k

tho oxtinctian caefficient of the population.

In fig. 4 i3 3hawn the rolationship botwoen tho observed and compu

tod donsitios by maans af the equation (2); tho linear corrolat~an

coofficient botwoon obsorvod and camputed densities is ~ = 0.98,

und tho k va~uos far Dach spocios ~aking distanco j in milos:

~~~~li, k = 0.933; ß_~~18usi, k = 0.301; A. discu8data, k =

= 0.650. It i8 intorosting ta nato the inverse rolatianship betweon,

tho k valuos and tho sizo af tho sp8cies, which must bo rolated to
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tho swimming speed.

Tho Acartia complax in tho RiR of Vigo is composod by fo~r species,

three of them coaxisting all over tho yoar (A. marga1afi, A. c1ausi

and A. discaudata); A. grani has bonn only found in spring and summ

er time.

The spocies ara segregated along the axis of tho Ria, decreasing their

donsity progressivoly ara und the population gravity center (fig. 3).

The model used to doscriba the spatial mOan distribution of tho ~_

ta tia spocios in tho Ria of Vigo i8 basod on the linoar relati on8hip

betwean tha logarithm of tha spocios density and tho distance to tho

population roproduction cantor •

The maximum cooxistence has boan found in tho inner part of tho Ria,

may bo duo to tho unofficioncy of tho compotitivo exclusion mocha

nisms in aroas with high timovariabi1ity of tho ocological factars.
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FIG. 2.- Seasonal variation of the four Acartia spacias found

in the Ria of Vigo. In abscissae, months; dansities in ind/m3 ,

log. scala. A: A. margalefi; B: A. clausi; es A. discaudata;

0: A. grani.
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rlG. ~.- Relationship betmeen obgerved and calculated

densitie9 of the Acartia speeies in the Ria cf Vlgo,

by means of the equation (2). Log. scale.


