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R6sume

Dans la pr6sente note ou a 6tudie l'ampleur et la superposition

des niches 8cologiquGS da doux des quatre especes d'Acnrtia (Capepoda:

Calanoida) qui coexistent dans la Ria de Vigo (N.O. d'Espngne). Les

deux espbces choisies sont ~. clausi et ~. mnrqalefi, qui se trouvent

partielloment separöes, la premiere dans l'embouchure, tandis que la

deuxieme occupe l'interiaur da l'estuaire.

Introduction

From the postulation of the compotitive exclusion principle by

GAUSE (1934), the idea of one specios per niche seemed to be accepted

as Q. dogma: i f two species c08xisted, they hed to accupy different ni

ches.

The ecological niche cen be considered as an abstract hypervolume

of n dimonsions, the ecological factors, limited by the range

of tolerance of the spacies with rosp~ct to these ecological fac

tors (HUTCHINSON, 1957). This new approach loads to identify the con

cept of niche with the spectrum of the rosources used by the species

( fJl cA RTHUR, 197 2 ; PI ANI< A, 1 976 ) •

The application of the niche theory to empirical da ta relative to

natural populations, allows to draw critical conclusions concerning the

problem of the meassurement of the.dogree of competition between spe

cies, always taking into account that niche overlap is a necessary,

but not sufficient condition, for the existence of competifive re18

tionships between spocies (PI~NKA, 1976).
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Tho spatial distribution of the four A,~artia species found in the

Ria of Vigo (fJW of Spain), suggosts tho existence of partial segrega

tion along the stuary, 'followi~~ thn grndiont of some environmental

fnctors (ALCARAZ, 1976~ 1977). Two spocies are concontrnted mainly nt

the ends of the ria: A. mhrgalefi at tho head, and A. clausi at the

mouth, but c08xist in the middle part.

This paper deals with the analysis of the niche width and over

lap of these two spocies and the study of the possible compntitive ro

lationships between them.

r~ethods

Four variabl8s were selocted for the c;lculation of the niche pa

rameters above mentioned: a) 5patial distribution; b) Temperature; c)

Salinity and d) Filter-feoding soloctivity.

Tho data about the parameters a, band c were obtained from April

1972 to June 1973, at a me3n intorval of 18 days (ALCARAZ, 1977 a, b,

1979). For the study of filter-feeding seloctivity, 10-20 females of

aach ricartia species were introduced in separate 250 ml jars containing

sea water obtained simultaneously to the catch of the copepods. The sea

water was pro-filtered through a 45 ~m nylon filter. A Coulter Counter

I.ß.. was used in the analysis of the nurnber 2nd volume of the suspended

particles. This apparatus gave tho concontration of particles, and their

relative percent volume distribution, for 16 volume intervals (channels),

for which the ratio between the moan volume of the particles includod

in two successive channels was 2.

Only data corresponding to the channels 5 to 16 (63 wm 3 to 131,049
3 '

~m ) have been tokon into account in the cwlculation of the percent vo-

lume of particles removed psr individual and day,

p. =
~

100

where ~j is the change in percent volume of particles of channel i

caused by feeding activity of one individual in one day; Vi the initial

volume of particles at that channel; V! the final volume after the fee-
~

ding activity, and ~ the number of individuals of the species introdu-

ced in the fiasko Niche width and overlap have been calculated by means
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of the formulae of LEVINS (1968):

s 2fliehe width B. ::: 1/ 2. p (1)
J. h:::1 ih

8
Niehe ovorlap cl. ij = 'S p P G....

h=i ih jh i
8 (2)

0< ji = ~. P . P . 8
h:::i ih jh j

where 8. i8 tho niehe width of the speeies i; Pih and P 'h the' proportion_! __ ~_Jl.

of the spoeies _~ or .J. found in a particular onvironmental condition .!l,
or the proportion of the resourcL,:::!. exploitod by the species 1, or ).;

ol . . and .~... , t he niche 0 ver 1a ps, ca n be ass im i 1a ted t 0 GAU 5ES'. s in t e r-
lJ JJ.

action coefficionts.

Re8ults

8ecause date of the firts three par~meters (a, b and·c) correspond

to coexisting species, thay will give estimations of post-competitive

or töroaliznd ll niches,' while data on filter-feeding seloetivity (d). eo

rrespond to Ilvirtual" or pre-eompetitive niehos (HUTCHHJSON, 1957).

Tho valuos of niche width for ~. margalefi and~. elausi, ealculated

by means of the expression (1) ara listed in table I.

It is interesting to note that ~. elausi has higher values for

the three factors corresponding to post-intoractive or "realized ll ni

ches (temperature, salinity end spatial distribution), while in the ea

se of filter-feeding solectivity is ~. marqalefi the species with a wi

der niche.

The fo rmu18e (2) for the estima t ion of ~'" . , and 0(... di ffer only inlJ Jl
the niche with of the species ;~ and j, so they will give assimmetrical

values of Mich overlap unless B. ::: 8.; it is important to note that the-
1 J .

se expressions can give values ofä,>1. (LEVlrlS, 1968, PIArJKA, 1974).

Results of niche overlap between ~. margalefi and A. clausi are listed

on table 11.

As a consequence of the differences in niche width, the overlap

(interaction) for ~. clausi-~. marq3lefi is higher than for ~. marga
lefi- ~. elausi, in the ease of realizcd niches, and vice-versa for

filter-feeding selectivity.



•

• .". -... "'t, '.Io.-: ..~. ..' • ... ...

•

- 4 -

Conclusions

From lha comparison of the nicho width of the two species with

respoet to tompc~ature, solinity ond spotiol distribution, it eould

be assumed thot ~. clausi is more auryoie thon ~. margalefi; notwith

atanding, it must be takan into aecount the eharaeter of realizod or

post-interactive niehes of the montioned factars. In the case of a vir

tunl niehe, os in food solaction, is~. mor9alef~ tha most euryoie spe

eios, as eould be spoeted tnking into aceount ist coneentration in the

inner part of the Ria, tha area with the highest degree of acologiCal

instability (ALCARAZ, 1977 a).

The assimmetry observed in the nieho overlap of the two Acartia

species (table 11) is a consoquonce of their differenees in nich width.

The lowest ovorlap eorresponds to spatial distribution, due to the se

gregation of the two species along tha nio (1979).

The existenco of competitivo rolotionships between A. clausi and

A. margalefi (niche overlap) S80ms to have load to the porsistence of

their spatial segregation throughout the yenr. Tho partitioning of tho

environment betw8en both specios is a consoquonee of thoir rosponse to

different patterns in the temporal variability of the eeologieal faetors.

Table 1.- Values of niehos width of A. margolefi and~. clausi, corres
ponding to the four s~loetid variables, caleulated by menns
of the expression (1).

Tomp. Sal. Spatial
distr.

e
B: , A. .!!.@rgalofi 2.41 3.31 1.87

1

B ., A. clausi 10.64 6 0 62 2.96
J

Food solec.

7.79

5.78

Table 11.- Valuas of niehe ovorlap betweon A. margalefi and R. clausi
corrosponding to the four selected variables, colculated
by manns of the formulae (2).

Temp. Sol. Spatial
distr.

(;{ .. , A. marga.-A. clausi 0.260 0.430 0.198lJ -, -,
\"\. ... A. clausi-A. marga. 1 .149 0.860 0.313Jl

Food selee.

0.959

0.723



,-'
•

•

- 5 -

Roforences

ALCARAZ, M.- 1976. DC3cr~ption of Acartia margalefi, a ne0 spccies of
pelngic copepod, end' its rolationship with ~. clausi.
Inv. Pasq., 40(1)g59-7{~ ----

1977, Q. Ecologia compotüncia y 8ogregaci6n en espeeies
congon6ric08 do cop6podos (Acartia). Tosi8 Doctoral,Univ.
BorcGlo,na, 191 pp.

1977, b" r~uDstr.Jc cUCJ.nt i tati VD da zooplancton : amHisi8
compa:::,ati.vo do' 10 :Jficoci'a da mangos y botollas on un 8i8
terne ostujrico. Inv. Posq., 4:(2):285-294.

. -----'._'---.
GAUSE, G.F.- 1934. Th,; struggle Po:::, e;<i8t~nc8. Hafner, New York (re-

pd nted--ftj't)iibiTJilii@3&ULi.klns, BaI t imore, [vld. ). 163 pp.

HUTCH HJ SO N, G. E • - 19 5'l. Conc 1 ud~. n C) I'olT3.rks, _C:.ol..Q...?Rr j:DSL.li? rb9.-E..Jb'_J122..·
g~~~~~~l. 22~415-427.

LEVHJS, R.- 1968. EV.9.~l!..~j.t?_n__i..!l-cht2.C1.9i,~-2!2vi~~onts-, some theoretical
E~" 0 r Q t .:h.Q.i.~ • ~l I' i n c 8 Pton LI n i vor s i tyP r 0 s s , 120 pp.

["lA Ci'l RTHUR, R. H.·- 197:2. ~ ~!.9..9 ro I?.0_ic,~1 o~olE..lli.:..L...23 t.~_~!,n's in--M~_d ist r ibu
t i 0 :l [) f ,r] U c i p i~. H'J. l' P8 :: [c R0 U' , r~ 81.!J Y0 r k. 26 9 po •

.._.___ ~__._.. ., " .•.. ,'" .. . I

PI,'~NKA, E.R.- 1974, fE:-::hu Q\jGt'ln;J Lne diffuso competition. Proc. Nat.
AC 8 d . ~:; ~ l" USi\ 71 ~ 21 t~ 1- 7.1 45 •--_._----
1 97 6. C0 ~l pet i :::.0 n 2. [~ c.l f1 ich 0 t hG 0 r y, i n r he 0 re t1 c '81 Eco
l'on'v 2l.nd E\!Dlution of csrnr.lun5t.ios, edit. by: H.t'l. [~ay,';...._~_ .......__ ...- .....,._-. -..._----_.,-.-..-'~_..... _,.._' ....-....-
fJl 11 r;!< t! (j~. J S l.i 2.u nt i. r7 i r~< ~ LJ b]. i: C Q ti. U :12, 3.17 pp.,


