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Abstract

Abstract
Three complementary, quantitative approaches, i.e. gut content analyses, stable
isotope analyses (δ15N; δ13C) and fatty acid composition, were employed to investigate
the extent to which the diets of four abundant species of teleost occupying different
feeding niches, i.e. Leptatherina wallacei (pelagic feeder), Acanthopagrus butcheri
(bentho-pelagic feeder), Pseudogobius olorum and Favonigobius punctatus (benthic
feeders) differed within and among species and within species on temporal and spatial
scales in a permanently-open (the Swan-Canning estuary) and a seasonally-open estuary
(Wilson Inlet) in south-western Australia. The stable isotope analyses and analyses of
fatty acid composition were used to elucidate the origin of energy and the possible
pathways of nutrient transfer from potential prey items to these four species of fish.
Multivariate methods (non-metric multidimensional scaling ordination and
associated tests, such as PERMANOVA, ANOSIM and SIMPER) were used to detect
any significant differences in the dietary and biochemical compositions of the fish.
Stomach content data for each species demonstrated size-related changes in diet and that
the dietary compositions of each species varied among estuaries. Each species was
classed as opportunistic and omnivorous, consuming fauna as well as flora, but to
differing extents. Leptatherina wallacei fed in the water column as well as on the
benthos, while P. olorum almost exclusively consumed benthic prey.
The baseline δ15N values of primary producers were higher, in general, in the
Swan-Canning estuary than in Wilson Inlet, and the δ15N values in the former system
were also higher in each prey and fish species. This fact provided evidence to suggest
that anthropogenically introduced nitrogen was present at the system level. The δ13C
values showed a higher influence of terrestrially derived carbon and a lesser influence
of marine derived carbon in the diet of each prey and fish species in the Swan-Canning
estuary than in the aquatic macrophyte fuelled (Ruppia megacarpa) Wilson Inlet. The
docosahexaenoic : eicosapentaenoic (DHA:EPA) fatty acid ratio was highest in the
pelagic feeder (L. wallacei), lowest in the benthic feeder (P. olorum) and intermediate in
the bentho-pelagic feeder (A. butcheri) in both the Upper Swan River and Wilson Inlet,

xi

Abstract

and it was higher in pelagic (e.g. seston, calanoid and cyclopoid copepods, mysids) than
in benthic (e.g. annelids, molluscs, harpacticoid copepods) prey in both estuaries,
indicating that L. wallacei fed, to a certain extent, on pelagic prey, while P. olorum fed
on benthic prey. Therefore, the DHA:EPA ratio may provide a useful indicator of the
respective feeding niches occupied by estuarine fish species.
The findings from these studies suggest that (1) the food resources are partitioned
within and among species and among estuaries, (2) both terrestrial and aquatic sources
of organic material support food chains in two estuaries, (3) the DHA:EPA ratio can be
a useful indicator of feeding mode and (4) the food resources and the pathways of
material transfer from primary producers to consumers differ among these species.
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according to gut content analyses are listed for each fish species with their
percentage contributions to the total gut contents (%). Prey items identified
through stable isotope analysis are marked with a star. Blue stars = L.
wallacei; green stars = A. butcheri; yellow stars = F. punctatus. Prey items:
1 = seagrass; 2 = chlorophytes; 3 = rhodophytes; 5 = angiosperms; 6 =
cyanobacteria; 7 = seston; 8 = detritus; 9 = microphytobenthos; 10 = polychaetes;
11 = bivalves; 12 = gastropods; 13 = calanoid/cyclopoid copepods; 14 =
harpacticoid copepods; 15 = amphipods; 16 = isopods; 17 = ostracods; 18 = zoëa;
19 = mysids; 20 = decapods; 21 = insect larvae; 22 = insects; 23 = rotifers; 24 =
fishlarvae.
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Figure 6.8 Food web of the Wilson Inlet, compiled from information derived from gut
content, stable isotope (δ15N and δ13C) and fatty acid analyses. Prey items
consumed by each of the three fish species located in centre circle, those
consumed by two fish species located in circle between the two respective
fish species, and those consumed by one fish species only located in circle
next to the respective fish species. The three most important prey items
according to gut content analyses are listed for each fish species with their
percentage contributions to the total gut contents (%). Prey items identified
through stable isotope and fatty acid analysis are marked with a star. Dark
stars = FA data; light stars = SI data, blue stars = L. wallacei; green stars =
A. butcheri; yellow stars = P. olorum. Prey items: 1 = seagrass; 2 =
chlorophytes; 3 = rhodophytes; 5 = angiosperms; 6 = cyanobacteria; 7 = seston; 8
= detritus; 9 = microphytobenthos; 10 = polychaetes; 11 = bivalves; 12 =
gastropods; 13 = calanoid/cyclopoid copepods; 14 = harpacticoid copepods; 15 =
amphipods; 16 = isopods; 17 = ostracods; 18 = zoëa; 19 = mysids; 20 = decapods;
21 = insect larvae; 22 = insects; 23 = rotifers; 24 = fishlarvae; 25 = benthic
diatoms; 26 = oligochaetes.
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