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ABSTRACT 
Structure and diversity of the benthic macroinvertcbrate fauna were st~tdied in two deciduous forest streams in Central Portugal. In 

the three sampling occasions. 120 tax-cl were collected from the two streams. Number of tci,xci per sampling occasion ranged from 53 to 
60. Macroinvertebrate densities ranged from 1465 to 2365. Insects were the most abundant taxonomic group (280 ?h) in all samples. 
Detritivorous invertebrates were numerically dominant in both streams, representing 62 to 85 5% of the total macroinvertebratc 

community. 

INTRODUCTION 

Margaraqa Forcst is a Natural Rcservc (Protected Area of 

Serra do A ~ o r ,  D.L. 67/82. 3rd March). It is a very old forest 
tlotninated by chestnuts (Cnstnrlecl scitiva Miller) and oaks 

(Qilerciis robilr. L.). Less abundant elements are Portuguese 
laurel cherries (Pr~lr~ils l~lsitar~ica L. ssp Ii~sirtir~icn), laurels 
(Lcl~irlls 11oOili.s L.).  hollies (Hex  cicjil~folillln L.). arbutus 
( A r . h ~ l t ~ l ~  ~ ~ I ~ ~ L I O  L.), hazels (Coq~1ll.s a ~ ~ l l n r ~ u  L.), cherries 
(Prllnlrs civiilrlz L.) and lnorellos (PTLLIILIS C C ~ C I S L I S  L.). The 
understorey is predominantly composed of butcher's brooms 
(K~l.scils ticu1eczru.s L.), blackberry bushes (Kl~hlts co~lli11110i 
Samp.), woodbines (Lorlicern pericljlrrlrr~~t~n L. ssp. pc~ric!\:- 
~rze~~lr~n) .  etc. Several species of ferns can also be observed, as 
well as other rare plants of the Portuguese flora (PAIVA. 1981). 

Biodiversity patterns are directly and indirectly influenced by 
the gcornorphology of riverine landscapes (WARD, 1998). 

Margaraqa Forest represents one of the last examples of the 
original vcgetation of the schistous slopes in Central Portugal. 
According to CRISP er cil. (1998), areas with a large proportion 
of native vegetation preserve the maximum nurnber of other 
natlve species, such as invertebrates. A site containing high plant 
species diversity is likely to providc a greater range of 
invertebrate habitats (CRISP e l  CL/., 1998). Because Inany 

terrestrial insects have aquatic larval instars, their development 

depends on the surrounding vegetalion in two ways; while thcy 
live underwater and after their emergencc as terrestrial adults. 

Thus. i t  is possible that thc aquatic communities arc also posi- 
tively influenced by the high plant species diversity of the forest. 

Several low order streams abundantly irrigate Margara~a 

Forest; nevertheless, no effort has been so far done to provide 
information about the aquatic invcrtcbratcs of these streams. 

The airn of this work was to generate baseline data on the 

bcnthic macroinvertebratc communities of two streams flowing 
through Margara~a  Forest, in order to assess the faunistic 
importance of these woods and to provide basis for the 
necessity of conservation of our natural patrimony. 

MATERIAL AND METHODS 

Margara~a Forest occupies an area of approximately 50 ha, 

it is exposed to N-NW and has a slope of 25". between 600 and 
850 rn of altitude. It is located in Scrra do A p r ,  near Coimbra 
(Fig. l ). The two streams in study are orders l (Stream I ) and 3 
(Stream 2). Basin drainage areas are 29 ha for Stream 1 and 
182 ha for Stream 2. 

Inverlebrate sarnpling was performed in three times: 
autumn (Decernbcr  199 1 ), winter  ( M a r c h  1992)  a n d  
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RESULTS 

Lisbon 

F ~ y r t .  I .  LOC~LIOII  of tllc study area  i n  Central Portognl. , 

summer (September 1992). In each stream, 6 samplcs were 

taken with a surber-net (0.3m X 0.3m; 0.5 mm mesh). The 
samples were brought to the laboratory, washed thoroughly 

and sc reened  wi th  a mesh of 0 . 5  mm. T h e  6 samples  

collected from each stream in each sampling occasion were 
treated as replicates. The arithrnctic means were calculated 
from these replicates and the results wcre converted to 
number of individuals per unit area (lm') .  Identification of 

t h e  a n i m a l s  w a s  c a r r i e d  o u t  t o  t h e  l o w e s t  poss ib l c  
taxonomic level,  according to thc available taxonornic 

keys. 
Animals were classified into functional feeding groups 

according to MERRI'IT & CUMMINS (1996) and to TACHET 
et trl. (1981). Differences between streams were tested by the 
Mann-Whitney non-parametric test (U;  ZAR. 1996). 

During the study period, 120 tr[.wa of macroinvcrtcbrates 
were identified in the samplcs collected from the 2 streams 

(Appcndix). These included the following taxonornic groups: 

Triclndidn, Nemntoda, Cn.stropoclu, Ln~izellibrarzchinim, 
Oligocllaetri, Hirirrlirzea, H~~clracnrirzu, Isoporla, Colletilbola 
and Irzsc~cm. Insects werc the most abundant group (2 80% of 

total animals in all samples; Fig. 2), representing 6 orders: 

E/~het~~eroptc~rn, Plecopt~rr1, Oclo/zntci, Coleo/~tem, Trichoptern 

and Diptera (Fig. 3). 
Identification of some groups was incomplete; Nemntoclr~, 

Hydmcnrina, Isopodn and Collembola wcre not further 
identified. In many other cases, identification was carried out 
only to family level. The incotnplete identification of many 
animals probably resulted in an under-estimation of the total 
numbcr of tcr.x-a.. 

From the functional poirlt of view, thc two streams were 

dominated by detritivorcs (such as the Le~irtriclae), which 
constituted 62.85% of the total macroinvertebrate community. 

Scrapers represented 7-22% of the invertebrates, and predators 
3- 15% (Fig. 4). 

Seasonal variation 
The mean population density of bcnthic macroinvertebrates 

ranged from 1465 m-? in surnmcr to 2365 m-' in w i n ~ e r  in 

Stream I and from 1477 m-"n summer to 1957 m-' in winter 

in Stream 2. The nurnber of tuxa ranged from 60 in winter to 

53 in summer in Stream 1 and from 60 in winter to 37  in 
summer in Stream 2 (Appendix). Insects (Fig. 2) werc more 
abundant in winter (90% in Stream 1; 88% in Stream 2) and 
lcss abundant in summer (85% in Stream 1; 80% in Stream 2). 

The taxonomic cornposition of the insects (Fig. 3) varied 

between seasons. In autumn, Dipterrr was the mosl abundant 

order (67% of total insects in Stream l ;  49% in Stream 2). 

followed by Plecopterci (21% in Stream 1 ,  37% in Strearn 2). 

In winter, Dil~tercl again was the dominant order in 
Stream 1; 37% in Stream 2), followed by Plc~col~trrr~ (9%) in 
Stream I and by Epl~er~zeropterci (32%) in Strearn 2. Finally, in 
summer, PIc~copterri was the dominant order (64%) in Stream 
1, followcti by Dipern (29%). In Stream 2, DiptPra was more 

abundant (48%) followed by Pleco11trrci (38%). 
The 1~11-CL found in the streams of Margaraqa Forest during 

the study period can be divided into 3 arbitrary groups: ( I )  
abundant tn.cn occurring regularly, (2) rtr.wcr occurring occn- 
sionally and (3) tnxcvcl occurring more or less regularly but not 
in great numbers at any time (Appendix). In group (1) 6 tarn 
wcrc a b u n d a n t  in both streams (A ,  Appcndix) ,  3 trrrcr were 
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Figure 3. Seosonnl varlatlon\ in the rclativc contribution oltnsect orders in the two streams. A = aotnmn, W =winter, S = ?urniller. 
















