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Abstract: Bemhic macroinvertebrate community stiucture was studied with respect 1o strean habitat type in two T S \/}
lowland tropical streams. Theoe regehes along the Carbén river and two within the Gandoca stream were chosen as .
study silcs in Talamanca, Costa Rica moinvencbmles were collerted=frotfTour habial types: leaf packs in af- l&\
arcas of sand in and areas of gravel in pools. Communities were domimtc%a‘dﬁi,w)
Tri :

fles. W '
in the orders M raulodes, Baetis?), Diptera {(Chironomidac, Tipulidac).

ssosomatidae, Hydroptilidace, Calamoceratidae), and Odonata ( Progomphus. Hetagrina). Non-
) shri (Macrobrachiwm) and Snaus astrupoda). Functional fecd-'.)g}-‘)

on was dominated by collector-gatherers. In most reaches. both habitat types in riffies sup-
sher macroinveriebrate abundance and biomass than did habitats 1n pools. Leal packs in riffles represent
an important liabilatthat is present year-round in these aseasona tropical systems. Community composition and di-

ey words: Community struclwe, abundance, diversity, biomass, leaf pack habitats, riffte habitats, Talamanca.
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A disproportionate amount of research on water reaches, but were evident in middle and }\\?1
benthic community stucture in streams has lower reaches. \ xS
focused on cobble-riffles habitats, compared The distribution of benthic macroinverte- Y e
with other habitat types, although a number of  brates among stream habitats reflects, to some T
urces bt

. o studies In \t_gr’n_pe{gggwgggipns have assessed degree, the distribution of benthic reso

7 benthic community structure with respect 10 ~{e.g. food, oxygen, predators) (Rabeni & Min-
substrate types (e.g. Egglishaw 1969, Minshall shall 1977), and provides information about
& Minshall 1977, Rabeni & Minshall 1977, how communities might respond to changes in \\v\\_f 3
Hawkins ef al. 1982, Huryn & Wallace 1987). environmental para s such as increased \\ |

It is now recognized that streams contain @ X sedimentation and changes in flow. Despite its
abitats with different physical and™.  importance, few studies have been published
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dwmic:;fconditiom (Pringle et al. 1988). The on the distribution of benthic macroinverte-

~ availability of habitats and the nature of their brates among stream habitats for tropical sys-

G inal assemblages can be expected to change tems (but see Dudgeon 1982, Arunachalam el
57 vy reaches along & river continuum. For
et al. (1991) reported that

tebrate assemblages were
ith habitats in head-
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n the

262

b

streams draining the region
Costa Rica We are not aware of any
published studies dealing with any ics in
the ecology of stream benthic communit his
this region (but see Paaby er al 1998,

sé' Study area: This study was conducted at the
Candoca-Manzanillo Wildlife Refuge and
(82°45°N, 9°40'W) ( Fig. 1). The area is located
in the tropical wet forest life zone (Holdridge
e al 1971). At a nearby meteorological sta-
tion at Chase (10 km south, 40 m a.s.l.), the
mean wﬁt;cipimion over a period of 19
years wa. . Rain is evenly distribu-
m_d throughout the , with no clcgr season-
ality. At the same ion, mean annual air
1 ranged from 22 to 27 °C (Herrera
s

date. Samples were CONCLEE
(3503 anddmm ,‘ o ‘
m? of a particular habitat fgr five consecu- |
tive minutes. To prevent build-up of debos. -

and loss of organisms, the net was emptied &

-

into a bucket four or five times while sampline

taxonomic information for
Insects macroinvertebrates
only to the class or
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TABLE 1

Characteristics of the study sites. Carbon River (Cl. C2. C3) and

Gandoca stream (G1.G2). Talamanca. Costa Rica

Cabon River
Cl C?2 03

Stream (Oxder ! p, 3

Gandoca River
Gl G2

: 2

Caichment land use

Habitat composition (%)

RifTle habitats

La Cobble 37.5
L€ Leaf Packs 125

Poo gﬁtas

Mecan watr
Tenperaure (°C) 27
Discharge (m3 /s) 0.93

Macroinvertebrate biomass was obtained by
measuring body length (i.e., head to tip of
abdomen) of all individuals of all taxa to the
nearest | mm using a dissecting microscope,
and then applying predetermined regressions
of length-to-weight relationships, resulting in
mg ash free diy mass (mg AFDM) per sample.
Predetermined biomass regressions were se-
lected for each taxon found at the study sites,
using known and tested regressions and selec-
ting those for the same taxa Or of similar
body-shape (Smock 1980, Huryn 1986, A.D.
Huryn & J.B. Wallace unpublished data).
Equations in dry mass were transformed 1o
AFDM by assuming that [ g DM = 0.9 g AF-
DM (Benke 1993). | :
Where necessary and appropriate, vanab!es
were log-transformed (log [x+1]). Macroin-
vertebrate biomass and abundance were com-
pared both between and within habitats, and
between and within reaches using scparate
one-way analy
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was found to be different among sites. The

~ Chironomidae was
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RESULTS
/

Habitat composition

ol @‘H‘m L e o~

proportion of habitats in each site Is shown in
Table 1. Although, some variation was obser-
ved, DS and CR were dominant in most sites.

' .w-w-\.\

Discharge ranged from Tess than T 'm’ ' in
first-order sites to more than 4 m’ s in third-
order sites. Water temperature varied around
26°C in Carbén and 25°C in Gandoca rivers

(Table 1).

Benthic community composition: Benthic
macroinvertebrate communities at all sites
were dominated by only a few groups of in-
sects: mayflies (Ephemeroptera) and true ftlies
(Diptera), and non-insect macroinvertebrates.
shrimps (Decapoda) and snails (Gastropoda).
Thraulodes (Leptophlebiidae) was the

dominant mayfly genera representing more
0% of total abundance and biomass In

Carbon '

river (Table 2). Leptohyphes
(Leptohyphidae) and Baetis? (Bac'ndac). were
also collected in smaller proportions in the
Carbon river (Table 2). Mayflies were less
abundant in Gandoca (Table 2). Chironomidae
and Tipulidae were the most common dipter-
ans in both streams. Percent abundance of
“hironomidae was greater than 10% at all -
lected at C2. However, Chironomidae biomass

»
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TABLE
Pe comtribution of the main 1axa 1o total habitat-weighted blomass (8) and abundance (A)
m{:?s o:’:;c Carbon (C1. C2. C3) and Gandoco rivers (G]. G2), Talomanca. Costa Rica
Ct C3 Gl
asa
Collector-Filterers
Hydropsychi dae : : ‘ . | ; ; ; , |
' Collector-Gatherers |

Baetis ? 39 13 6.3 4.6 30 ¢ 00 00 co

hironomidac 432 1.0 56.5 2.0 113 02 4. 62
33 633 00 0.0 0.0 00 730

| Leptabyphes 153 60 41 44 0.0 00 i. 614
Tricorythodes 00 00 00 0.0 ¢ . ¥ &1
o Predators ' . . (s |
0.0 0.0 00 00 0.1 | ' -
| g0 80 Ll 8k 8 . '
R =90 0.0 00 00 0.0 ( 1.0 . ‘
“ Sty G0 00 08 "N7 Bh  8H 88 BN | - '
5 | 04 43 uN. . 58 - 11.0 0.0 T 1.7
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igs. 2 and 3). CR habitats were
composed by large numbers of collector-
ol gatherers (()Z’hironomidac, Leptohyphidae),
predators (Odonata) and scrapers (Thraulodes,
Gastropoda, Helicopsychidae) (Figs. 2 and 3‘).
Total abundance and biomass of macroin-
vertebrates differed among habitats within a
site. At the Carbén river both riffle habitats
had significantly higher biomass than the two
pool habitats, however, abundance was not
significantly different among habitats at Cl
and C3 (Table 3), in contrast C2 had signifi-
cantly higher abundance ‘of macroinverte-
brates in LP (Table 3). Biomass and abundan-
ce in Gandoca stream were not significantly
different among habitats, however, only two

habitats were found at G| (Table 3).

(Tipulidae) (F

I

”“

Predators Scrapers Shiedders

&
Q

TABLE 3

?
- S M =
o LWRANS BT W -ur--—l-o- -

Mean abundance (individuals / sample) and biomass Filtsrars Gatharers Pradators Scrapas Shraddens

{mg AFDM / sampie) for each stream habitat

sampled at each site Functional G(OUD

Site Habtat Abundance S E Biomsss S.E
Fig. 4. Mean (+ 1 SE) biomass (mg AFDM per samplc)

Cl
C2
3

LP
CR
DG
DS
LP
CR
DG
DS
LP
CR
DG
DS
Gl LP
DG
DS
LP
CR
DG
DS

1.93
145
0.81
131

1.48
0.46
0.00
0.16

1.91
2.25
1.66
1.25

0.38
0.00
0.00
1.13

1.38
1.06

080

0092
0463
04] a
0.66 a

017 a
024 b
0.00

0.16 ¢

0432
0093
0258

0.63a

0382
0.00
0.00
022sa

0.17 2
007 a
0423

0152

1.78
1.39
0.76
0.43

0.69
0.14
0.00
0.35
1.35
1.91

0.69
0.87

0.63
0.00

0.00
11

’
‘ -

0142
041 a
039b
0300

009a
0.10b
0.00

035 ¢

0252
0232
0420
0.69b

0.63 s
0.00
0.00
022a

067 a
0.17a
0333
0382

and abundance (ndividuals / sampic) of macroiny erte-
brates functional feeding for all hebitats and groups
reches cambined (n = 20).

TABLE4

Species (3) and alpha diversity for the study
sites in Talamanc

D ermsity
Site S N alpha SE
Carbon River
Cl 21 162 127 38
2 § 19 . .
C3 32 331 £9 09
Gandccs River

Gl 9 23 54 18
G2 22 33 13.5 29

Serichoess, N=number of indi Qsals
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