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by phytoplankton becomes the dominant N source.
POM with lower §°N values can be transferred to
higher consumers through the food chain (Aberle et
al. 2010). This biogeochemical process may explain
the lower 85N values in deep-sea sPOM and SOM
observed in the SCS, relative to that in other oceans.

The megafauna from most surveyed locations
showed higher 8*C values mostly between -21 and
—15%,., indicating that in situ primary production in
the surface euphotic zone, sPOM and SOM were the
main contributors to their food sources. At Stn 7, one
shrimp (Acanthephyra eximia) and 3 fish species
(Aldrovandia affinis, Alepocephalus umbriceps, Elas-
sodiscus obscurus) showed the lowest 83C values
(26 to —24%.) among all analyzed samples and the
values were even lower than that for the sPOM (-24
to —23%., Sheu et al. 1999) and surficial SOM (=21 %,
Kao et al. 2003) in the Southern Okinawa Trough.
These results suggested that in situ primary produc-
tion in the euphotic zone, sPOM and surficial SOM
were not the main nutrients providing the C source
for the shrimp or the top predators, the fish, at Stn 7.
Chemosynthesis associated with hydrothermal vents
might be a possible nuirient source for the deep-sea
ecosystem at Sin 7. Numerous deep-sea hydrother-
mal vents and chemosynthetic communities have
been discovered in the middle to southern Okinawa
Trough (e.g. Chan et al. 2000, Ohta & Kim 2001),
Therefore, the low §1°C values (<—30%., Fisher et al.
1994; -26.6%., McKiness et al. 2005) of symbiont-
bearing organisms might be delivered to top preda-
tors through the food chain. Different lipid contents
in tissues among species could also influence &%C
values (Sweeting et al. 2006, Logan & Lutcavage
2008). However, all the fish tissues analyzed for iso-
topes in this study were collected from the same type
of muscle tissue and, for that reason, should contain
similar proportions of lipids. Therefore, deep-sea fish
with low 8C values (-26 to —24 %) collected at Stn 7
may feed on prey consuming mixed carbon sources
derived from photosynthetic and chemosynthetic
production. Different carbon sources more likely
explained the large difference in isotope values of
the same fish species (Aldrovandia affinis) collected
at Sin 7 and Sin 8.

Trophic dynamics of the SCS food web

Cnidarians are typical suspension feeders that
predominantly feed on a number of different float-
ing organic particles, including zooplankion. Two
species of anemones collected at the euphotic zone

(Stn 4) showed the lowest 8'°N values other than the
gastropod grazers, suggesting their main food sour-
ces were from fresh phytodetritus. In contrast, the
8!°N values of the cnidarians increased approxi-
mately 3%. at the deep-sea Stn 1 and Stn 8. Cnidar-
ians such as mushroom corals might opportunisti-
cally feed on small zooplankton by using their
nematocysis due to a more limited food supply on
the deep-sea floor, consequently increasing their
81N values.

In Echinodermata, ophiuroids cover a larger spec-
trum of feeding types including suspension, deposit,
omnivorous, scavenging and carnivorous feeding
modes. We observed stomachs full of sediments in-
side the central body disk of the ophiurocids, sirongly
indicating the deposit-feeding behavior of these spe-
cies. This inference was supported by the low iso-
topic values and trophic levels of the ophiuroids. Iken
et al. (2001) and Jeffreys et al. (2009) suggest the low
isotopic values in some ophiuroids might be caused
by a fresh POM feeding type in these species. In con-
trast, asteroids are generalist predators with some
species as detritivores or even specialized suspension
feeders. We found chyme but not sediments in the
stomach of asteroids, suggesting that these species
are carnivorous predators. This observation supports
asteroids at higher trophic levels and their isotopic
values were even higher than many fish at Sin 1,
Sin 4 and Sin 8. Asterocids occupied the highest tropic
level at the Porcupine Abyssal Plain (Iken et al. 2001)
and the Arctic Basin (Bergmann et al. 2009). The
holothurians had isotopic values between ophiuroids
and asteroids suggesting niche expansion from feed-
ing on SOM to preying on small crustaceans and
polychaetes, as shown by Iken et al. (2001). The
largest variations of isotopic values, especially the
813C values, were ohserved in the holothurians, sug-
gesting feeding on multiple food sources with marine
and terrestrial origins or ingesting various debris on
the seafloor for holothurians.

To reduce competifion pressure, species might
evolve to specialize or expand into different trophic
niches. We found that zooplankton feeding fish and
crustaceans had relatively lower 8°N values than
fish that preyed on benthic organisms. These find-
ings are supported by other studies (Iken et al. 2001,
Boyle et al. 2012, Papiol et al. 2013). In general, zoo-
plankton-feeding fish, e.g. the duck-billed eel Nefta-
stoma parviceps, have small mouths, limiting preda-
tion to smaller organisms, e.g. shrimps (Saldanha et
al. 1995), thus accumulating lower 8'°N values. How-
ever, benthic-feeding fish are usually predators or
scavengers feeding on diverse food items from ben-















	m501p053_頁面_01
	m501p053_頁面_02
	m501p053_頁面_03
	m501p053_頁面_04
	m501p053_頁面_05
	m501p053_頁面_06
	m501p053_頁面_07
	m501p053_頁面_08
	m501p053_頁面_09
	m501p053_頁面_10
	m501p053_頁面_11
	m501p053_頁面_12
	m501p053_頁面_13
	m501p053_頁面_14

