La mer 56 : 37-47, 2018

Société franco-japonaise d'océanographie, Tokyo

Shun KAwWAIDA

WEGEENEED~ vy ru—THKICEBRT A
7 ¥ INH 7 H = Parasesarma bidens O & IEEE R

JNFEHAD Y * - R EE? - LD - S RMY - ks

Leaf litter consumption by the sesarmid crab Parasesarma bidens in a mangrove
forest on Iriomote Island, southern Japan
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Abstract: The amounts of leaf litterfall and leaf litter removal by the feeding of a numerically
abundant sesarmid crab Parasesarma bidens were examined in a subtropical mangrove forest,
dominated by the red mangrove Rhizophora stylosa, on Iriomote Island, southern Japan, in 2016.
Field observations and stable isotope analyses showed that P. bidens consumed and assimilated
leaf litter rather than other primary food sources such as macroalgae and microphytobenthos.
Measurements of the leaf litterfall amount were conducted using litter traps for four weeks in
May and June. The weekly and estimated annual litterfall amounts were 35 g/0.25 m? and 730
g/m? (dry weight), respectively. Leaf litter consumption by P. bidens, determined using a field
cage experiment in August, indicated that a single crab consumed 1.5 g/week (dry weight), the
estimated annual consumption under natural crab density (8 individuals/m?) being 626 g/m?
(86% of total litterfall amount). We conclude that leaf litter feeding by P. bidens significantly
contributes to the organic matter cycling within the mangrove ecosystem.
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Fig. 1 Location of the Urauchi River estuary, Iriomote Island, Ryukyu Is-
lands, southern Japan. Solid circles: sampling points of crabs, leaf litter
and macroalgae for stable isotope analysis. Square with dashed line: the
area where litterfall collections and cage experiments were conducted.
ORRC indicate Okinawa Regional Research Center, Tokai University.
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Fig. 2 A litter trap.

PO IEmOEIICEE L3320 ¥ — 1
Ty TRENENI10 m Bl L CTREE L, 2016 4£5
A5 56 HIiZhFTo4HE, 5 v 7 Lok
Z1EMBEICHEINL 7. BEROHFEL Z O
WNZAT - 72003, WEGTIRICBIT A~ v 7 u—7
DEERDVEFTI OHINT 22D 5720 TH
% (SHARMA et al., 2012) o XL 723213 60C T
AR efnz I L7-%%, = L C 1 HEM B 720 OFH
WG FERE RO (COME D ET D) 72,
FEERT) TIZBWTCHEERN OB GO OREE 5
BIL, WER« 2Rk, LR HET
RS, WER D EZRD, ThHOfxd L
2, IR X 2RO ERFAE P 2K (2) 2
LEM L.

P (%)= (ag-zb) X L0 reeeeneermenemriii 2)
512, ZoREAEES LI, 1B 0T

WkxEhEs () 2,0 Q) o8l

25 BHNT—IEE
REETIE, (1) WIMIBIFLT79Nh 7 7=
DFEFEHAEB LV (2) AREMHTICBIT 2 %%
DWWV EEWSDICTH72012, r—Y v 7Tk



TYNH T H DA R 41

(a)
50cm
SEAN
£ . <+—>
.I:|>10mI:|->10m.|:| .3m
Cage with Untreated
L crabs area
Block 1 Block 2 Block 3 S

Fig. 3 Design of the cage experiment. (a) arrangement of two treatment plots and

three blocks in the experimental area, (b) an experimental cage, (c) leaves teth-

ered using twine in a cage, and (d) leaves in an untreated area.
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Fig. 4 Dual isotope plots of mean 6 *C and & '°N values of Parasesarma

bidens and primary food sources (leaf litter, macroalgae and microphy-

tobenthos) in May 2016. The values of microphytobenthos are taken
from BOUILLON et al. (2002), KoN et al. (2007) and AL-MASLAMANI et al.
(2013). Bars indicate standard deviation (z = 9 for P. bidens, leaf litter

and macroalgae).
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Table 1. 6 °C and 6 ®N values of Parasesarma bidens and primary food
sources in May 2016.

Samples n 0BC +=SD (%) BN = SD (%)
Parasesarma bidens 9 —-251 £ 10 28 = 04
Primary food sources
Leaf litter 9 -299 = 08 =07 = 05
Macroalgae 9 -324 = 0.3 =01 =02
Microphytobenthos® - -187 to — 173 12to 31

SD, standard deviation
@ Taken from BOUILLON et al. (2002), KON et al. (2007) and AL-MASLAMANI
et al. (2013)

Table 2. Weekly mean leaf litter production of Rhizophora stylosa in
May and June 2016.

Dry weight Estimated
Week n (mean *= SD, wet weight®
2/0.25 m?) (g/0.25 m?)
1 3 08 = 07 25
2 3 30 =05 9.3
3 3 72 =35 224
4 3 32 13 99
Mean 12 35 =23 11

SD, standard deviation
2 The mean reduction rate of dry weight/wet weight = 68% (# = 5)
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Fig. 5 Mean reduction amount and rate of leaf litter in two treatment
plots of the field cage experiment during a week in August 2016. The
initial dry weight of deployed leaf litter was 3.5 g (see Table 2). Bars
indicate standard deviation (7 = 3).
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Fig. 6 Parasesarma bidens feeding on leaf litter.
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