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Alpha and Functional Diversities of Fishes
from a Seagrass Bed in Pitogo, Zamboanga City
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Abstract

We studied the alpha (<) and functional (trophic) diversity of fishes that thrive in a
seagrass bed in Pitogo, Zamboanga City. Replicate fish samples were collected using a 20-
m long gill net set for 30 min. The Shannon diversity index for fishes (identified up to the
Genus level) was comparable within the habitat. Fish stontach contents were analyzed
Sollowing the numerical method. The Shannon diversity indices for the dietary items
indicate that Choerodon and Pseudobalistes are highly carnivorous, the Rhinecanthus
is herbivorous and the rest of the genera (Apogon, Balistes, Chaetoden, Cheilinus,
Gerres, Halichoeres, Lethrinus, Lutjanus, Rypticus and Scarus) are omniverous. Overlap
in diet is apparent among these genera, but partitioning is achieved by differences in the
relative intensity of consumption of certain dietary items.
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Introduction

Fifty (50) species of seagrasses are found distributed around the world (Fortes, 1990).
Interestingly, scagrasses are the only group of submerged flowering plants in the marine
environment. They possess leafy shoots and creeping stems called rhizomes. In tropical
areas they exist in enormous quantities and form large dense meadows that can perform a
wide spectrum of biological and physical functions. Seagrass beds have so far been valued
for their role as fish nursery areas and as a source of food and shelter for fish, invertebrates,
turtles and dugong (Fortes, 1990). They reduce sediment transport to coral reefs and trap
sediments from mangroves. They also reduce wave energy and regulating water flow. Inthe
Philippines, 16 species of seagrasses have been identified, making it the second richest in
the world (the richest is Australia) in terms of identified number of seagrass species (Fortes,
1990). Seagrass beds support approximately 481 specics of plants and animals, It is also
reported that in terms of fish fauna, it is 50% similar to coral reefs and 10% similar to man-
groves (National Biodiversity Research Agenda for the Philippines, 1997).

Among the diverse plant and animals associated with the Philippine seagrasses, many
are commercially important. Recent studies have identified epiphyte, epibenthos, in-fauna,
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birds, reptiles and mammals as components of the scagrass ecosystem (Fortes, 1990). Fish
and shrimps are probably the most important among the associated fauna, The generalized
relationship among the major components identified from seagrass systems in the Philip-
pines are food and energy pathways or trophic levels of common species (Fortes. 1990).
Hammond et al. (1994) identified at least 30) species of tropical fishes of which the Scaridae
arc considered the most important as seagrass direct consumers. Evidences of grazing
"halos" also indicate use of reefs as sheltering sites (Randall as cited by Hammond et al.,
1994). The enormous density exhibited by fishes in their morphology and biology is re-
flected in their wide range of food preferences were some are specialized or highly adapted to
feed on such items as zooplankton, snails, corals, animals and some plants (Nelson, 1994).
With this complexity, resource overlap analysis has been examined among species compris-
ing the fish and shrimp guilds within an eelgrass bed in Victoria, Australia (Bird, 1991),
Dietary overlap was found tobe low between specics. In the few cases where dietary similari-
ties between species were relatively high, the potential competition is reduced by spatial
separation of foraging zones (Howard, 1984 as cited by Nelson, 1994). Since our understand-
ing on scagrass ecology, diversity and the relationship of the associated flora and fauna is
mostly based on qualitative data, trophic level and structure studies are less commonly
pursued. Thus. these areas of the seagrass bed ecology remain vague, unidentified and
largely unknown. The present study is broadly aimed at contributing to the knowledge on
the interactions in a seagrass ecosystem. In particular, the study is expected to provide
information on the alpha and functional diversities of seagrass bed fishes.

Materials and Methods

Fish were collected from the littoral area of Pitogo (Coordinates 6° 56.15'N; 121° 59.38'E)
on 21 July 1997. This site is located on the West coast of Zamboanga City with an approxi-
mate distance of eight (8) kilometers from the city proper. The scagrass Syringodium
isoetifolium dominates in the site, but a few Cymodocea rotundata are also present. In
decreasing order of abundance, macroalgae present in the sites were Gracillaria, Hypnea,
Ulva, Halimeda, Dictyota, and Laurencia. Two sampling sites were established, and after
noting the compass bearing, dive spot, current, tide reference points, depth and area of the
seagrass bed, replicate transect lines were laid followed by the setting of a gill net. The gill
net has a one-inch eye and measuring 20 min length and 1.5 min depth. Two casts were made
on each site to sample ebb and flood water. After an interval of 30 minutes, the net was then
retrieved with the fish samples. Fishes caught in the gill net were hand-picked and segre-
gated according to Genus, and their lengths (in mm) and weights (in g) measured. Genera of

‘fishes were confirmed using taxonomic guides by Rau and Rau (1980) and Nelson (1994).
Samples were placed in resealable plastic bags and fixed in 10% formalin in scawater.

In the laboratory, the stomach of individual fish was dissected out and the stomach
contents analyzed following the numerical method. Food ingested was segregated into
several types, specifically seagrass, scaweeds, gastropods, echinoderms, crustaceans and
fishes. Unidentifiable contents were assigned amorphous materials. The volume of each
type of food item ingested per individual fish were quantified and expressed in percentage
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based on the total items of food ingested (Windell and Bowen, 1978).
Alpha and fish diet diversities werec computed using the Shannon diversity index

(Magurran, 1986).

Results and Discussion

General diversity of fish

Thirteen (13) genera of teleost species were identified from a total of 116 individuals
sampled (Table 1). These are Apogon, Balistes, Chaetodon, Cheilinus, Choerodon, Gerres,
Halichoeres, Lethrinus, Lutjanus, Pseudobalistes, Rhinecanthus, Ryplicus, and Scarus.
These genera arc commonly found in scagrass beds (Steffe et al. 1989: Rauand Rau, 1980).
Among the genera that are found to be common on both sites are Cheilinus and Scarus
which are also found to be the most abundant while Rhinecanthus the least abundant. As
regards the average length and weight of the fish samples, Scarus showed the highest in
length and weight with Apogon having the least length and weight (Table 1). The general
diversity of fishes in site 1 is 1.418 while that of site 2 is 1.583. The computed evenness is
0.7914 and 0.7205 for sites 1 and 2, respectively. There was no significant differencesbetveen
alpha (a) diversity of the two sites (t-test, p > 0.05). Mosl! tropical ecosystems tend to be
similar within habitat (alpha) diversity, but between habilat or beta (j3) diversity is often
contrasting and show greater values (National Biodiversity Research Agenda for the

Philippines, 1997).

Diet composition and diversity

Stomach content analysis of the samples reveal that fish caught in the seagrass ecosys-
tem feed on seaweed, seagrass, crustaceans, gastropods, echinoderms and small fish. Table
2 shows the diet composition as well as the diversity in diet of all fish genera. ‘Diet diversities
for all genera are graphically presented in Figure 1. Our results show that Choerodon and

Figure 1. Diet Diversity of Different fish Genera
In Pitogo Seagrass bed, Zamboanga City.
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Figure 1. Diet diversity of different fish genera in Pitogo seagrass bed, Zamboanga City

125



The Mindanao Forum C()N[M”NIT‘I- ECOLOGY Vol. NI, No. P

Pseudobalistes are highly carnivorous, the Rhinecanthus is herbivorous and the other
genera arc omnivorous, namely: dpogon, Balistes, Chaetodon, Cheilinus, Cierrey,
Halichoeres, Lethrinus, Lutjanus, Rypticus and Scarus.

With regard (o the diversity of the diet, the Shannon diversity indices suggest that the
dict of the fish samples were broad (omnivorous) except for Rhinecanthus which is herbivo-
rous and Choerodon and Pseudobalistes which are carnivorous as evidenced by the pre-
dominance of animal remains in their guts. Dietary source overlap is observed to be higl
among the thirteen (13) different genera (Figure 2) where crustacean food item was shared by
cleven gencera of fish with hauge of consumption from 13% to 80%. Fish overlapped with
algae food item at a range of 5-80%, with seagrass at 5-50%, and gastropod at 10-70%. Diet
studies of scagrass bed fishes have strong sclection for prey size and sometimes for prey
types (Bird 1991). For example Acantholuteres spilomelanurus (Acanthuridac) preys solely
on gastropods.

Figure 2. Relationship between number of Gene
© and diet type consumed in Pitogo Seagrass I:Ed.
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Figure2. Relationship between number of fish genera and diet type consumed in Pitogo
scagrass bed. :
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Table 1. Average length and weight of the different genera of fishes in Pitogo seagrass bed.

Zamboanga City

GENUS # OF INDIVIDUALS ~ AVE. LENGTI (mm) AVE WEIGHT ()
Site 1

Lethrinus 16 131 35
Cheilinus 13 K5 30
Gerres 2 122 FA}
Scarus 7 169 05
Chaetodon 2 117 Pl
Rhinecanthus 1 117 _ Rl
Site 2

Halichoeres 3 137 25
Chaetodon 3 145 o
Scarus 10 161 35
Balistes 2 110 25
Pseudobalistes 3 120 15
Cheilinus 6 124 40
Apogon 2 100 10
Lutjanus 5 139 35
Rypticus 11 164 30

Table2. Fish Diet composition and diversity of the different genera in Pitogo seagrass bed.

Zamboanga City.
GENUS’ DIET TYPES (%)
algae crustaceans amorph. small fish  gastropods echinoderms Diversity
seagrass ‘ Index
Apggon 10 40 50 0.944
Balistes 5 %0 15 0.614
Chaetodon 30 20 15 23 ) 1.371
Cheilinus 23 47 10 10 10 1383
Choerodon 10 20 70 0.%02
Gerres 25 15 10 50 1.206
Halichoeres' 10 30 10 ) S0 1.16%
Lethrinus 25 45 10 20 1.25%
Lutjanus 40 20 5 35 1.2006
Psendobalistes 50 5 45 0.856
Rhinecanthus R0 20 0.501
Rypticus 40 50 10 0.944
Scarus 27 13 15 45 1.263
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Summary and Conclusion

The alpha (a) diversity of fishes caught in a seagrass bed in_Pilogo, Zamboanga City
shows a general patterns of no difference, but the functional (trt:'ophlc} diversity was Variable,
The results show that Choerodon and Pseudobalistes are highly carnivorous while the
Rhinecanthus is found to be herbivorous. Omnivorous behavior was observed on sevena|
fish genera, Although a number of fish genera exhibits a generalist character in (e of
feeding, there are some that are specialists, which feed purely on seaweeds or invertebrates
Dict overlap is apparent among the different genera investigated, however, food partitioning
is achieved by the differences in the relative intensity of consumption of certain dietary
items. ’
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