classes: <1.5cm, 1.5-5cm, and >5cm trees, we can then speculate as to a pos E EFFECTS OF EROSION ON STREAM SEDIMENTATION AND INVERTEBRATE
DBH (Figure b). sible explanation of this pattern. Som ~ POPULATION DYNAMICS

We found that there were signifi- lianas lack the physiological adaptations

cantly more small lianas on small trees (i.e. suckers) required to climb their re-  Heather A. Dunn, Jennifer P. Field, Diana B. Kornet, and Elizabeth S. McLanahan

than on large trees (Two-tailed: R=1169, spective host trees. Such lianas may

p< 0.01; Figure 2). We also determined reach the canopy by anchoring to the Abstract. We measured the physical and biological effects of trail erosion on levels of stream
that there was a higher number of small crown of a young tree and subsequently sedimentation and on the abundance and diversity of aquatic invertebrates in a mountain stream
and medium sized lianas in large trees ascending to the canopy as the host tree at Cerro Cacao, Guanacaste Province, Costa Rica. As we predicted, the site downstream of a trail

with rough bark than in large trees with grows.
smooth bark (Two-tailed: p<.001, R=435; In this study we assumed that

crossing had significantly higher sediment levels than the upstream site. Contrary to our
expectations, invertebrate abundance was greater downstream of the trail, but the differences
were not statistically significant. Taxonomic and functional group diversity was roughly equal

Figure 3). lianas germinate with equal probability between the upstream and downstream sites. These results suggest that factors other than the
near large and small trees. However, it available intertitial habitat may have a significant influence on invertebrate response to increased

I
&)

has been suggested that lianas germi- sedimentation. (HAD)
nate most successfully in high light
conditions, often the result of a distur- INTRODUCTION (ESM)
bance. Therefore, the greater abundance ; ‘
of young lianas on small trees may be In general, vegetative cover re-
simply the result of early successional ces the amount of fine sediment
patterns of growth. Further tering streams. The roots of plants
examination is necessary before we can ld soil particles together and{ when
accept our hypotheses. absent from a system, allow soil to be
The fact that we found more small flushed into streams. Forest clearing,
and medium lianas in the trees with herefore, can change the amount of soil
rough bark suggests that this type of particles in runoff (Hynes 1970). When
bark is the most favorable substrate for the silt settles, it covers rocks and other
I lianas. Structural heterogeneity of the otential interstitial invertebrate habitats
Rough Smooth tree surface may facilitate attachment ind may have negative effects on
Bark Type and reduce the attrition rate of lianas. nvertebrate diversity and abundance.
Conversely, a liana that reaches the ~ Inorder to look at the association
Figure 3. Mean # of small and medium lianas canopy creates measurable stress on the between removal of vegetation, sedi-
on large trees of both smooth and rough bark host tree. Thus, natural selection may mentation, and stream invertebrates, we
type at Cerro Cacao, Costa Rica. f s with o conducted a study in the Rio San
avor trees with smooth or flaky bark, an ond y e Rio oa
| adaptation which may prevent the es- osecito, a small stream originating in
tablishment of lianas. he montane tropical forest of Cerro
Cacao, Guanacaste Province, Costa Rica.
This stream makes an ideal study habi-
at, because it is bisected by a 3m wide,
mud trail which we expected to con-
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DISCUSSION (MS, SPC, MBR)

Provided that the size of lianas cor-
relates positively with age, our results

support our two hypotheses: younger ribute a considerable amount of sedi-

lianas were represented in greater ment to downstream areas.
proportions in smaller trees and in trees ~ We hypothesized that:

with more suitable bark than in large
trees and in trees with less suitable bark, (1) There
respectively.

If younger lianas become estab-
lished more successfully in younger

would be more
sedimentation downstream vs.
upstream of the trail.

(2) Invertebrate abundance would be
lower in areas of higher
sediment level. _

(3) Such areas would display lower
diversity, both functional and
taxonomic.

METHODS (HAD)

Our study site was the Rio San
Josecito below the biological station at
Cerro Cacao, Guanacaste Province,
Costa Rica. We measured stream sedi-
mentation by randomly choosing 30
cobbles (with 5-10cm as their longest
dimension) in the areas both 3m above
and 3m below the edges of the trail
crossing, and then estimating the per-
cent coverage of each rock embedded in
the sediment.

For both downstream and up-
stream sections, we measured three
transects across the stream. We sampled
for invertebrates at lmin. intervals
following substrate disturbance using a
Serber sampler net, and sampling from
bank to bank along each transect. Each
of the six samples was processed under
the microscope; invertebrates were
identified to lowest Operational
Taxonomic Units (OTUs) and



categorized into functional groups invertebrates from eleven differer}t taxa, 0.9 =
(Table 1). Caddisflies numerically dominated Bl Total Inverts. 053
samples on both plots, composing 60 of EFCaddisflies o
Table 1. Numbers of invertebrates in 94 individuals (63.8%) downstream and ; = B Collectors 3073
respective functional groups upstream and 26 of 57 individuals (45.6%) upstream e iﬁéi
downstream on the Rio San Josecito, Cerro (Table 1). ° A :
Cacao, Costa Rica. % 5 § 0.5 ..;
Operational Functional Down- Up- 9 = 50 A 043
taxonomic units group stream strea < #‘g = ] Il Tot Spp.
totals ; to- E 1.2 g15 2 033
S e} ] Y 3 tion
Crustaceans collector- 2 2 g - =10 J‘% 0'2-5 gigflpz al
gatherers B 4 5 013
Caddisflies collector- 60 26 g ] E
(total) filterers & 0.8 0 03
tiny 6 5 8 Upstream Downstream Upstream Downstream
small 17 7 2 0.6 Figure 2. Mean abundances of invertebrates . ) . i )
medium 18 13 ) i upstream vs. downstream, Figure 3. Diversity of invertebrates species
large 19 1 @ ] and functional groups.
SDtonefrigsies s};r;i?oe:; g : g 04 upstream (downstream D=.546,
C:;gleﬂies shredders 1 0 £ 0.2 pstream D=.693; Figure 3). creased sediment levels on these collec-
Blackflies collector- 1 0 2] tor-filters remains unclear.
filterers g 0] Another interesting observation
Midges collector- 2 1 g Ubstream  Downstream DISCUSSION (DBK, ESM) was the difference in the total number of
gatherers g P . predators in the two habitats. There
Leeches parasites 3 0 , 4As predicted, the presence of the were over three times as many predators
Damselffies predators 1 4 Figure 1. % of cobble embeddedness upstream trail crossing resulted in higher levels of upstream than downstream, and con-
;(:}e,?ll':et:réotal) predators {)5 Z vs. downstream. . }?WnStreamdsng'mentftgpn' diliowever, Versely, over twice as many non—preda-
bactids grazers 5 4 . ei:tlpcrease sedimen atlon 1 ncﬁ re- tors downstream than upstream. These
ephemerellids  collector- 2 1 Mean overall abundance of inver- cultina negative impact on overall in- differences in distribution may be ex-
gatherers tebrates was greater at the downstream vertebrate abundance. Instead, abun- plained by the pattern commonly ob-
leptophlebiids  collector- 8 4 site (Figure 2). Due to the small sample _dances of individuals in all functional served following ecological distur-
gatherers size and high variance, differences in _groups except predators were greater bances; predators are affected more than
Total %4 57 abundance were not significant (t=1.50, downstream. Aside from the four crus-

When comparing the percentages
of cobble embeddedness upstream and
downstream, we found significantly
more sediment and, therefore, more
cobble embeddedness downstream
p<<.001,
transformation; Figure 1).

Collected in the upstream and
downstream sites combined were 151

(t=7.34,

RESULTS (JPF)

using

arcsine

p>0.2). Similar trends were found for
both the numerically dominant taxon,
caddisflies (mean downstream=20,
mean upstream=14.3; Figure 2), and for
the numerically dominant functional
group, collectors (mean down-
stream=12.5, upstream=5.7; Figure 2).
The diversity of invertebrates was
slightly greater upstream than down-
stream (Simpson's Diversity Index data:
downstream D=.871, upstream D=.883
Figure 3). We also found a slightly

greater diversity of functional groups

taceans found, all taxa amongst collec-
tor-gatherers, collector-filterers, shred-
_ders, parasites, and grazers followed
this trend. In particular, there was a no-
tably higher number of collector-feeders
in the downstream site. This higher
abundance can be explained by the po-
tential increase in resource base created
by the higher level of particulate matter
entering the stream via erosion.
However, suspended particulate matter
Mmay also clog filter-feeding structures
(Hynes 1970). Therefore, the effect of in-

prey species as they require a larger
range (Begon et al. 1990).

Contrary to our expectations, inver-
tebrate diversity showed no real differ-
ences between upstream and down-
stream sites. With respect to functional
groups, we found a higher diversity up-
stream than downstream. These differ-
ences in diversity, however, are not due
to differences in species richness but to
the distribution of individuals across
taxa; downstream collections were
dominated by a single taxon



(hydropsychid caddisflies) to a greater
extent than were upstream collections.
These results confirmed our expec-
tations that an increase in sediment level
due to erosion does affect the diversity
and abundance of aquatic invertebrates.
However, the relationship between sed-
imentation and invertebrate communi-
ties may be complicated by the interac-
tion between sedimentation and factors
not measured in our study. Longer term
studies with larger sample sizes may be
necessary in order to effectively measure
invertebrate abundance. In addition, a
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higher degree of replication would in-
crease the generality of observed effects
on invertebrate communities.
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