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Abstract 

The fauna of Sp~na alt~ni6lo~ f~om upper and Zower shore ZeveZs has been 
mon~hZy studied~ from AugU8~ 1981 to JuZy 1982~ in the Cananéia estuarine 
reg~on~ southern aoast of 8ao PauZo State~ BraziZ (25°02'8 - 4?056'W). BioZogiaaZ 
sampZes were obtained by quadrats fram two transeats paraZZeZ to the water ZeveZ. 
The mean density for the upper t~anseat was 5~250 ind/m2 and 2~405 ind/m2 for 
the Zower transeat. Isopoda was the dominant group at both beZts. PoZyahaeta was 
present aonsistentZy at Zower transeat and Gastropoda was at upper one. MonthZy 
fZuatuations of densities of s6veraZ groups was reZated to pZant biomass. 

Descriptors: Zoobenthos, Sp~na att~ni6lo~; Den~ity, Biomass, Estuaries 
Cananéia: SP, Brazil. ' 

Descritores: Zoobe~tos, Sp~a att~ni6lo~a, Densidade, Biomassa, Estuários, 
Cananeia: SP, Brasi 1. 

Introduction 

ln most of the estuarine regions 
throughout the wor1d adense 
vegetation of Sp~a plants 
constitutes a C9nspicuous sa1t-marsh 
community. The importante of p1ant 
biomass on the fauna have been 
reported by Marsh (1973), 
Heck & Orth (1980), Stoner (1980a, b 
and 1983), Daiber (1982), Heck & 
Thoman (1984), Stoner & Lewis (1985). 
Some species of invertebrate have 
their 1ife cyc1e re1ated with the 
seagrass abundance (Stoner, 1980a), 
and the role of predation on the 
fauna of estuaries have been 
discussed (Vince et al., 1976; Virstein, 
1977; Kneib & Stiven, 1978; Nelson, 
1979; Reise, 1985; Baiard et al., 1985). 

SpaJtt..,[na is we11 adapted to 
intertida1 areas owing to its exce11ent 
anchoring root system and to1erance to 
c1imatic variations, sa1inity 
f1uctuations and tida1 emersion and 
immersion (Waise1, 1972; Adaime, 1978; 
Dawes, 1981). 

Co rttJt. na. 670 do I YIJ.>:t. oc.e.aYlOg~. da UI.> p. 

ln the Cananeia region, SpaJtt..,[na 
alt~ni6lo~ planta she1ter a fauna 
as yet uninveatigated but probab1y 
important for the higher leveI 
consumers of the food web of the 
region. Severa1 studies have been 
performed on the benthic flora and 
fauna of the Cananéia (Ger1ach, 1958; 
Tommasi, 1970 and 1971; Yamamoto, 
1977; Adaime, 1978; Iwai, 1978; Guzmán
-Carcamo, 1980); on mo1lusk cu1ture 
(Wakamatsu, 1975; Akaboshi & Bastos, 
1978; Arruda Soares et al., 1982), 
though most are on the mangrove system 
(Schaeffer-Nove11i et al., 1979; 
Schaeffer-Nove11i et al., 1980a, b; 
Schaeffer-Novelli e.:t ai., 1981; Ca
margo, 1982; Adaime, 1985), but no 
study has investigated the fauna 
of SpaJtt..,[na beds, The aim of the 
present study was to eva1uate the 
composition and density of this 
fauna and to test the hypothesis 
that Sp~na biomass determine 
the fauna1 abundance. 

Studied area 

The material was co11ected in Ponta 
do Arrozal (Fig. 1), Cananeia, 
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Fig. I. Map of sampl ing site. 

southern coast of são Paulo State 
(25°02'S - 47°56'W) where a abundant 
SpMtina. aLteJtni6.e.oJr.a. bed exists. 
The upper marsh plants remain 
emersed for most of the year, low 
marsh plants are rarely emersed and 
·the emergence of middle marsh plants 
is dependent on tidal amplitude 
variation. 

The SpMtina bed covered 
approximately 4,200 m2 in which 

there were unvegetated patches. 
Seaweeds occurred periodically on 
the Spantina, increasing the number 
of microhatitats. Fine sand is the 
predominant local sediment and is 
retained mainly by roots and 
rhizomes of the sampling site. 

Ma terial and lDethods 

Sampling was carried out monthly, from 
August 1981 to Ju1y 1982, during low tide. 
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Measurements of water and sediment 
temperatures were made and water 
samples were collected for dissolved 
oxygen and salinity determinations. 
Sediment samples for granulometric 
analyses were made according to 
Suguio (1973), and collected only 
once in the season, because a 
previous samples showed on.1y small 
variation in grain size, Dissolved 
oxygen was analysed according to 
Magliocca (1967) and salinity was 
determined using a hand refractometer. 

Biological samples were obtained from 
two transects parallel to the water 
leveI, using a 30 x 30 x 10 em quadrat: 
(1) "low transect" samples quite near 
to water level; (2) "high transect" 
samples 2-3 m distant horizontally 
from the lower sampling belt toward 
the upper marsh. Material dug from 
each quadrat (n=4 for each transect) 
was washed on a sieve of 500 ~ mesh 
size and plants were separeted from 
the remainder containing the fauna. 
Plants and remainder were preserved, 
separately, in 6% formalin. The fauna 
was sorted with the aid of a binocular 
microscope and faunistic groups were 
counted and preserved in 70~ alcohol. 
Data given in the illustrations 
represent the sum of the quadrats in 
each transect. Decapoda Natantia, 
Ostracoda, Cirripedia, Nemertea, 
Chaetognatha, Acarina and larvae of 
Chironomidae were grouped as "Other 
Groups" because they occurred in low 
quantity. 

Table 1. Montly vari at i on 

Roots (root and rhizome) were 
separated from leaves (leaf and stem) 
and both dried for 24 h at 100°C. 
The biomass was estimated according 
to Adaime (1978). The quantity of 
organic matter in the formalin was 
determined and the values obtained 
were added to the plant biomass. 
This determination was made as 
follows: three aliquots of formalin 
from each fixed samples were placed 
in porcelain crucibles. weighed and 
combusted for 24 h at 600°C. The 
crucibles were cooled in a desiccater 
and reweighed, The quantity of 
organic matter contained in the total 
volume of formalin of each sample 
was estimated in triplicate. Previous 
tests did not show the presence of 
organic matter in the formalin before 
sample preservation. 

Results 

Data on environmental factors are 
given in Table 1.The total plant 
biomass density was greater at 
the upper transect, that of the root 
at the lower and finally leaf biomass 
density was greater at the upper 
transect (Fig, 2), The faunal 
density (no. ind/m2 or no. ind/g plant) 
was greater at the upper than at the 
lower transect (Fig, 3). 

Inspection of Figure 3 shows that 
some of the maxima and minima in total 
fauna corresponded with higher or 
lower total plant biomass (Fig. 2). 
However, the total fauna showed 

of values of dissol ved 
oxygen t salinitYt water and sed i ment 
temperature and tidal leveI during 
sampled peri od 

Olsso1ved Sal j n I ty Water Sed i men t T i dai 
"O" ths (~1 /lI (°/ 0 0 ) tempe rature (oel tempe ri tu re (oel I evt! I (.1 oxyge n 

August l . 74 )0 . 41 20 . 1 , .81 

Septembe,. ) . 46 )0. )6 2 I .) 21.0 1 . 80 

October 4. )6 27 . 6l 2 1 . 7 28. O 1 . 90 

Mo .... "'be r 4 . 7Z 29 . 42 25 . 4 26 . O 1 . 4l 

OeC.lllbe r 4.84 )0 . 96 26. ) 26 . O 1. 68 

Janua .. y 4 . 95 25 . )1 26 . 7 3Z . O 2. O 1 

Feb rua ry 4 . 8) 29.76 27 . 9 )J . O 1. 8 1 

H.rc:h 5 . 75 26.94 26.9 ) I . O I . )0 

Apr I I 5 . 40 Z7 . 69 24 . 7 lO . O 1. 44 

M', 5 . 15 2 I . )0 22 . 8 24 . 0 1.66 

June 7.26 27 . 92 2 1. 9 2).0 2.66 

Ju 1 y 5'. 04 29 . 65 21 . 0 24 . O 1. 58 

; - " . 95 ; • 28. 11 ; - 23 . 8 . . 27. O .. 1.7 \ 
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Fig; 3. Seasonal variation in no. ind/m2 and no. ind/g 
of Sp~na at the lower and upper transect. 
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correlation, at the upper transect, 
only with leaf biomass (ANOVA, 
P < 0.05) 

The mean density for the upper 
transect was 3,230 ind/m2 and 2,403 
ind/m2 for the lower transect. 

Fluctuations in the density of the 
groups are shown in Figs 4-6. Isopoda, 
Polychaeta and Gastropoda were 
recorded in every month, at both belts. 
Isopoda revealed the highest de~sity 
values. Polycheta and Gastropoda 
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were also present consistently but 
with larger densities at the lower and 
upper transects respectively. Bivalvia, 
Tanaidacea, Gammaridea, Decapoda 
Reptantia were not collected in some 
months. The densities of Bivalvia 
and Gammaridea were higher at the 
lower transect, whereas Tanaidacea 
and Decapoda Reptantia were found in 
larger numbers at the upper transect. 
"Other groups" presented low densities 
at both belts. 
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Fi g. 4. Seasonal variation of Isopoda abundance. 
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Fig. 6. Seasona1 variation of Tanaidacea, Gammaridea, Decapoda 
Reptant i a and "other groups" abundance. 

Discussion 

The variation of physical-chemical 
parameters around mean values were 
of minimal importance because they 
did not follow the higher or lower 
faunal densities. According to 
Subrahmanyam & Coultas (1980) 
biological factors have more influence 
than physical ones on the seasona1 
changes of the salt-marsh community 
composition. 

Comparing the present data of 
SpaJLt..,útta leaf biomass with those of 
Adaime (1978) from the sarne locality 
(but only with data of above-ground 
part of the grass) it was verified 
that only the period of low biomass, 
i.e. winter (July-August) coincided, 
so far as the upper and lower belts 
were concerned. According to 

Adaime (op. cLt.) biomass variation 
may be due to the different condition 
of plant maturity which varies year 
by year and to the irregular plant 
distribution at the belts. 

Mean faunal densities, at both 
be1ts, were comparable with that of 
Stoner (1980b) who found avalue of 
2,827 ind/m2 of seagrass macrofauna. 
Orth (1973) and Marsh (1973) recorded 
higher densities 0f 14,284 ind/m2 

and 1,00q to 25,000 ind/m2 , respective1~ 
According to Stoner (op. cLt.) 
hydrodynamic effects in Apalachee 
Bay, would be one of the factors 
accounting for the 10w density. 

Nevertheless, the higher faunal 
density at the upper, more vegetated, 
belt in Cananeia (Fig. 3) could be 
related to the larger plant biomass 
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(Fig. 2). Similar results were 
obtained by Stoner (1980a). Heck & 
Orth (1980) and Heck & Thoman (1984) 
when they compared vegetated and 
unvegetated areas. However, the 
monthly fluctuation of the total 
faunal density (Fig. 3), at both 
belts was not correlated to the 
monthly plant biomass (ANOVA, 
P > 0.05), excepting to the leaf 
biomass at the upper leveI. 

Stoner (1980a) found that the 
faunal abundance depended upon 
macrophyta biomass but did not 
follow its seasonal pattern. Besides, 
Marsh (1973) obtained inverse 
relation between epifauna abundance 
and Zoo~t~ biomass in certain 
months. However, according to Stoner 
(1983) the abundance of Crustacea 
is dependent on seagrass morphological 
type and biomass, which appears to 
have a relationship to the predation, 
distribution and foraging. 

Considering animaIs of slow 
mobility, Gastropoda occurred in a 
larger density at the upper belt, 
where leaf biomass was larger. 
Such a result may be related to the 
snails's tolerance to long periods 
of emersion and presumably also to the 
very diversified feeding habits of the 
group (Crisp, 1978; Pace et at., . 1979; 
Lehman & Hamilton, 1980). On the 
other hand, Polychaeta showed larger 
densities at the lower belt where 
root biomass was greater. Stoner 
(1980b) and Subrahmanyam & Coultas 
(1980) suggest that polychaete abundance 
variation may be related to different 
trophic leveIs. According to Stoner 
(op. cit.) there is an inverse 
relationship between plant standing-crop 
and the abundance of detritivores and 
omnivores, and a direct relationship 
with carnivorous and suspension-feêding 
worms. Bivalvia showed an opposite 
pattern to the gastropod, with a larger 
concentration in the lower belt. 

Concerning animaIs of greater 
mobility, the Isopoda was the most 
prevalent group in both belts. Isopoda, 
Tanaidacea and Decapoda Reptantia had 
their maximum and minimum peaks 
coincident with high and low plant 
biomass in some months. Gammaridea did 
not have this pattern, showing a very 
low or insignificant density in a part 
of the col1ecting period. Nelson (1979) 

found that periods of maximum eelgrass 
biomass were times of low amphipod 
density and found it hard to explain 
why. According to Stoner (1980a) the 
~bundance of certain taxa like Amphipoda 
lS more dependent on biotic factors such 
as reproductive periods and predator 
presence than plant biomass per se. 

Nevertheless, in the Cananêia salt
-marsh. the monthly changes of ' 'SpaJLtúl.a 
atteJtniÓ.e.o~ biomass seems to regula te the 
faunal abundance of the several groups. 
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