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Aicconbg to M O T O W A  (1932) the gemetrical progres- 
sim law giives a good idea of the relative abundance of the 
animal species living in tihe intertidal region. The a u b r ' s  
s t a y  of the population structure of 23 molusc, 5 echinoderm 
and 1 crustacean species from the different levels d the 
inkntidd re@m lead to these conclusiom (cf. INAGAKI, 1967). 

Nevertheless, MOTOIMURA's deduction can be argued in 
two ways: on one hand, the tidal zone presents several environ- 
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mmts at different levels and in distinct regions, and for this 
neas~m, the structure of a s e t t a t  living in an hmnogeneo~us 
diverse mmnanent is described by M11CiARTHUR's broken- 
s&k model. On the other hand the application of M O T O ~ s  
model deanads the correct delimitation d the s&leanmts which 
are submitted to the same environmental aspects. These give 
them t h e  opwn hdividulality that can be seen in a specific 
clhma&ri&ic profile which if it is not found, leads to the 
un-adjustment of the model. 

For bhese reasons, ARRUDA (1979 a, b; in press) in 
previous works d~~ with intertidal fish studied the applica- 
tion of MNIOTOMURA's mads1 to settlements living in different 
biotaps and canpared the goodness of the adjustments obtained. 

This pnesent work aims to test the model's adjustment to 
a gastempd c c m m ~ t y  d intertidal pm~obranohs living under 
ac~cenItu'aM hidroldizlamic condi~tions and subjectd to intensive 
fishhg at Laginha, a place around an island (Fayal) of the 
Amm mlcfipelago. 

The coast of these islands is difficult to approach, being 
formed by hugel irregular rock formations or by vertical cliffs 
to the sea. So a pdzoehoe type lava area with a slight declivity 
was chosen as field work. There it is possible to approach the 
surf m e  during low tide. 

It must be rderred to as a point d interrest, that limpets 
are much collsumesl on &we islands and so their commercial 
value s h d d  not be under-eskimatd. Those environmental 
con&;tions make the colle&.ing of these species easier. 
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MATERIAL AND METHODS 

During the most favourable late afternoon tides in August 
and September 1980, 1432 specimens covehg 8 different species 
which live at tbe different intertidal levels were collected. 

The general aspects of the zlm&~m d the living o c p g ~  
diskrib'ukl over that area were briefly studied by ARRUDA 
(1979 a). 

The specim detemhaticm was done according to NOBRE 
(1938-40) an~d NORDSIECK (1968). 

Littorina stTiaita (King) was the most abundant species 
oofiecbsd (1090 specimens). It occmed mainly in the irregular 
surfaces of fie supralittod decneasing in nulmb~m as bhe lower 
levek were reached. 

Thais haernastow (L.) was the second largest number d 
species collected (164 sglecimms). It olmurred mainly in the 
i n f r e r a l  range. 

L i t t w  neritddes (L.) was found in the supralittoral 
range, especially in its Power mea, reaching a relative medium 
abundmme (91 specimens). As L. strhta, it occurred in rocks 
d irregular surface, wikh crevices and other cavities. 

C01u.mbalta &b (L.) was common in the lower part of 
the midlittoral rocks occurhe; also among hfrdittio~al seewds.  
It was f d  mostly in sheltered places with a slight slope, 
bl&g r a ' e  in areas direetily exposed to waves (61 specimens). 

Patfdh vulgata (L.) was also found in ;the midlittoral socks 
(8 specimens). Another species of the same genus, P. aspma 
Lamar& (3 specimens) olccurred in the ugper part d the 
inf~aIiIt4ioral. 
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Mitra comicu2u (L. )  was found in large pools with infra- 
litbra1 characteristics where its frequency was low (14 spec- 
imens). 

It  was also in these pols  that one specimen of Halidis 
tuberculaitcc L. was collected. It is a typical infralittoral species 
occuring at higher levels in pools and lagoons that never dry 
up, as has been referred to by STEPHENSON (1924). 

The samples were taken from profiles drawn on the field 
befvre each coUection, so that an unexplored area was always 
used. On each profile, areas of 25 crn square were delimited 
at different levels in the Littmina, Chthamalus, Cwallina and 
C$istcrseira m e s ,  where all the prmobranchs gasteropods were 
c0Ueotd. 

RESULTS AND DISCUSSION 

From a paakical point of view m d  according to DAGET 
(1976), a graph showing thee frequencies distribution was made 
using semi-logarithmic coordinates which allow to forecast 
which lmodel of relative abundance will best adjust to the 
clornmmity. 

So having placed the species atccording to its order of 
irrYp0l.tianc.e on the X axis and plotted the logarithms of each 
species frequency on the Y axis it was obkaind a graph 
of frequencies whose alignment leads to a straight line. 
From this distribution a geometric progression model, also 
know as MOTOMUaA's model may be seen. 

In order to appreciate the degree of adjustment to the 
model the correlation coefficient of BRAVAIS-PEARSON between 
the logarithms of the abundance and the ranks was calculated 
accfording to INAGAKI (1967). This coefficient is not a true 
test but simply an adjustment index. As a matter of fact, 
acmding to DAGET et al. (1969) this is not a linearity test 
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but if the points are almost in line which can be verified by 
th'e graph, the best linearity is when correlation coefficient is 
nearest to 1, as absolute value. 

Thus, from correlation values (r) above 0.95 and below 0.98 
the law is shown to be appr1o~imate1y verified. For values 
above 0.98 and below 0.99 $he adjustment is rather b~ettes and 
above 0.99 the adjustment is exact. 

The absolute value of the comeEati011 coefficient obtained 
by means of an electrmic dculator  between the abundance 
1ogmtt:hs of the 8 species and the respective rank nuanbers 
being equal to 0.9903, shows that the moldel exactly fits the 
settlement. 

The m e  programme allowed to find log q = 0.40188 i 4- 
+ 3.24882, the straight b e  equation which represents the 
geometrical plaice d thle sscabtergram. 

The final adjustment to the model, based on th'e straight 
line equation values is drawn in Fig. 1. 

According to DAGET (1976) MOTOMURA's model is per- 
fectly determined by the value of the constank of milieu (m) 
which corresponds to the geometric series ratio (I-R). 

So, from the slope of the regression line not only its value 
(m = 0.396) but also the value d the constant K, which repre- 
sents the porkion d the resources each species has taken to 
itself, can be determined. 

Thus, according Q the model's theory, L. stricta takes a 
fraction of the mviroinnnental resouroes equal to 60.4 %; 
T. ~ t m ~  the second species in abundance, takes an 
identical fraction of the un-oc'cupied resources by the first 
species and sluccessively for the whole noanmenosis species. 
Still fmollowhg the model, the order of abumdaoce f m d  has no 
connection with the time of arrival of the species to the c m -  
munity but d y  with oo~mpetikive suooess. 

The species that usually live under low water line, such 
as M. cmicu.la and H. twberculslta, oeour according to the law 
of geometric promession when the species-abundance rdation- 
ship is considered. As a matter of fact, they have taka a 
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fraotim d the available resomces whioh allows them to remain 
in balance with ;the resident spies. 

This happens because the ecological barriers between the 
intertidal range and the subjawnt marine environment are 
more ovie~c~oae in regions where the former is permanently 
washed by the continuous wave a'ction, as occurs in the bores.  

CONCLUSIONS 

From the results obtained it can be concluded that the 
n m b w  ,of prmabramhs gas~terapods of the studied settlewent 
distrilmbe thmselve~ daUawing bhe law )of gemetnic progression. 

Acc-g to the lmodel's theory (INAGAKI, 1967; VIEIRA 
DA SILVA, 1979) this adjustment mans thak this is a pioneer 
m m W I t y  relatively simple and well-ibalmced where bhe skmg  
oo;aolp&tion, for ei6her a new or unused resource, leads to a 
small number d species of sbihr size and ecological demands. 
Some of W e  sp&es dominate the nm~~mmis,  therefore 
mesent an exponential growhh whene all the i;ndiyi&als have 
precisely the same minimum surface area to survive. 
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When lbhe cmervation s1We of the nmocenosis is cowid- 
mid, the adjustment d the model shms  the& .the m o m t  of 
limpets that have been caught were not enough to change bhe 
comuni&'s equilibrium. Exp&d.t;akidn would only have caused 
an eventual change in the relative importance of these speoies 
inside the nmocwwis. The study of m-explor~ed areas or the 
establishent of other areas - o l o d  to human activity, w d d  
enable one to confirm or deny this hypothesis. 

RESUMQ 

Neste trabaho, os autores estudam a a@icag.iio do mode10 
de MUTO-A a uum c m d d a d e  de gastdgodes prmobsb- 
qzlios vivendo n m a  h a  da a m  iruteritidd de m a  ilha do 
arquipblago do& Acmes (Faid). 

0 s  resultados otidos permitem-nos c o ~ c l W  que o modelo 
se ajusta rigwosarmlente ao piwoarnento eryt~dado. I s b  signi- 
fiaa, de amrdo ctoun a teoria do mode10 (INAGAKI, 1967; 
VIEIRA DA SILVA, 1979), que a commidade 6 constituida por 
esgl&ies com exigkickw ecol6&ca~, id6zlltioas, erm equilnirio 
mql&tivo, portanto, onde t d o s  as indivlduos d i s g k n  de uma 
supafiiie minima rigorosmente igual para subsistiem. 

Thanks are due to Professor CARLOS ALMACA for the 
critical reading d the maimscript anid to Misses M. JOE% 
GAUDl3NCIQ and MIRIAN GUERRA for the help in Pautek 
species d&ermhatim. 
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