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ABSTRACT

Structure and diversity of the benthic macroinvertcbrate fauna were studied in two deciduous forest streams in Central Portugal. In
the three sampling occasions. 120 raxa were collected from the two streams. Number of raxa per sampling occasion ranged from 53 to
60. Macroinvertebrate densities ranged from 1465 to 2365. Insects were the most abundant taxonomic group (=80 %) in all samples.
Detritivorous invertebrates were numerically dominant in both streams, representing 62 to 85 % of the total macroinvertebratc

community.

INTRODUCTION

Margaraga Forest is a Natural Reserve (Protected Area of
Serra do Acor, D.L. 67/82. 34 March). It is a very old forest
dominated by chestnuts (Castanea sativa Miller) and oaks
(Quercus robur L.). Less abundant elements are Portuguese
laurel cherries (Prunus lusitanica L. ssp lusitanica), laurels
(Laurus nobilis L.). hollies (Hex aquifolium L.). arbutus
(Arbutus unedo L.), hazels (Corylus avellana L.), cherries
(Prunus avium L.) and morellos (Prunus cerasus L.). The
understorey is predominantly composed of butcher's brooms
(Ruscus aculeatus L.), blackberry bushes (Rubus coutinhoi
Samp.), woodbines (Lonicera periclymenum L. ssp. pericly-
menum), 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 gecomorphology of riverine landscapes (WARD, 1998).
Margaraca Forest represents one of the last examples of the
origina vegetation of the schistous slopes in Central Portugal.
According to CRISP er al. (1998), areas with a large proportion
of native vegetation preserve the maximum number of other
native Species, such as invertebrates. A site containing high plant
species diversity is likely to provide a greater range of
invertebrate habitats (CRISP er al., 1998). Because many
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terrestrial insects have aquatic larval instars, their development
depends on the surrounding vegetation in two ways; while they
live underwater and after their emergence as terrestrial adults.
Thus. it is possible that the aguatic communities arc also posi-
tively influenced by the high plant species diversity of the forest.

Several low order streams abundantly irrigate Margaraga
Forest; nevertheless, no effort has been so far done to provide
information about the aquatic invertebrates of these streams.

The aim of this work was to generate baseline data on the
benthic macroinvertebratc communities of two streams flowing
through Margaraga 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

Margaraca Forest occupies an area of approximately 50 ha,
it isexposed to N-NW and has a slope of 25°, between 600 and
850 m of altitude. It is located in Scrra do Agor, near Coimbra
(Fig.l). The two streams in study are orders | (Stream |) and 3
(Stream 2). Basin drainage areas are 29 ha for Stream 1 and
182 hafor Stream 2.

Invertebrate sampling was performed in three times:
autumn (December 1991), winter (March 1992) and
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Figure |. Location of the study areain Central Portugal.

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 screened with a mesh of 0.5 mm. The 6 samples
collected from each stream in each sampling occasion were
treated as replicates. The arithmetic means were calculated
from these replicates and the results wcre converted to
number of individuals per unit area (1 m?). Identification of
the animals was carried out to the lowest possible
taxonomic level, according to the available taxonomic
keys.

Animals were classified into functional feeding groups
according to MERRITT & CUMMINS (1996) and to TACHET
et al. (1981). Differences between streams were tested by the
Mann-Whitney non-parametric test (U; ZAR. 1996).

RESULTS

During the study period, 120 raxa of macroinvertebrates
were identified in the samples collected from the 2 streams
(Appcndix). These included the following taxonomic groups:
Tricladida, Nematoda, Gastropoda, Lamellibranchiata,
Oligochaeta, Hirudinea, Hydracarina, Isopoda, Collembola
and /nsecta. Insects werc the most abundant group (= 80% of
total animals in al samples; Fig. 2), representing 6 orders:
Ephemeroptera, Plecoptera, Odonata, Coleoptera, Trichoptera
and Diptera (Fig. 3).

Identification of some groups was incomplete; Nematoda,
Hydracarina, Isopoda and Collembola were not further
identified. In many other cases, identification was carried out
only to family level. The incomplete identification of many
animals probably resulted in an under-estimation of the total
number of taxa..

From the functional point of view, the two streams were
dominated by detritivorcs (such as the Leuctridae), 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 benthic macroinvertebrates
ranged from 1465 m™ in summer to 2365 m™ in winter in
Stream | and from 1477 m™ in summer to 1957 m™ in winter
in Stream 2. The nurnber of taxa 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
less abundant in summer (85% in Stream 1; 80% in Stream 2).
The taxonomic composition of the insects (Fig. 3) varied
between seasons. In autumn, Diptera was the most abundant
order (67% of total insccts in Stream |; 49% in Stream 2).
followed by Plecoptera (21% in Stream 1, 37% in Strearn 2).
In winter, Diprera again was the dominant order (81% in
Stream 1; 37% in Stream 2), followed by Plecoptera (9%) in
Stream | and by Ephemeroptera (32%) in Stream 2. Finally, in
summer, Plecoptera was the dominant order (64%) in Stream
1, followed by Diptera (29%). In Stream 2, Diptera was more
abundant (48%) followed by Plecoptera (38%).

The raxa found in the streams of Margaraca Forest during
the study period can be divided into 3 arbitrary groups: (I)
abundant raxa occurring regularly, (2) raxa occurring occa-
sionally and (3) raxa occurring more or less regularly but not

in great numbers at any time (Appendix). In group (1) 6 raxa
wcrc abundant in both streams (A, Appcndix), 3 taxa Were
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Figure 2. Seasonal variations in the percentage of insects and non-insects in the two streams A = autumn, W = winter. S = summer.
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Figure 3. Seasonal variations 1n the retative contribution of insect orders in the two streams. A = autumn, W =winter, S= summer.























