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Quantitative evaluation of a food chain that originates from leaf litter in a river mouth

Izumi SAKURAI*, Seiji YANAI*? | Kinuko ITO* and Tomonori KANETA*!

’

In the mouth of the Gokibiru River on the west coast of Hokkaido, Japan, we have described a food chain that extended
from an amphipod Anisogammarus pugettensis to young crest-head flounder Pleuronectes schrenki and was dependent
on leaf litter piled on the bottom. This study examined annual production of the animals to evaluate the food chain in the
river mouth in addition to population dynamics and food habit of A. pugettensis. Population of A. pugettensis had 2-3
cohorts throughout the year and the annual production was evaluated to be 2.1g-C/ mi /yr. The amphipod preferred dead
leaves of maple Acer mono and alder Alnus hirsuta to macro algae of Ulva pertusa and Laminaria religiosa as foods, and
derived 31% of foods from leaf litter. The annual production of P. schrenki less than 1 year in age was 0.4g-C/ni/yr and the
flounder derived 25% of foods from leaf litter through 4. pugettensis. Therefore, the rate of leaf litter that contributed to
the production of 4. pugettensis and P. schrenki were estimated to be 0.008 and 0.0004% of the annual litter accumulation,

respectively.
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Fig. 1 The study area around the Gokibiru River mouth, on
the west coast of Hokkaido, Japan. Solid circles
indicate the sampling stations. DB: Detached
breakwater, FP: Fishing port, SB: South breakwater,
SS: South shore protection, WB: West breakwater,
WS: West shore protection.

mouth of the Gokibiru River.
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Fig. 3 Monthly changes in proportion of brooding
Anisogammarus pugettensis between December
2000 and January 2002. Specimens include male and
female.
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Fig. 4 Body length distributions of Anisogammarus

pugettensis collected between December 2000 and
January 2002. N represents number of specimen.
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Fig. 5 Monthly changes in body length of Anisogammarus
pugettensis collected between December 2000 and
January 2002. Each value denotes the mean with
standard deviation indicated by a vertical bar. @, O,
B and [ ] represent cohort I, I, Il and IV,
respectively.
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Fig. 6 Monthly changes in density of Anisogammarus
pugettensis collected between December 2000 and
January 2002. Each value denotes the mean with
standard deviation indicated by a vertical bar. @, O,
B and [] represent cohort I, I, Il and IV,
respectively.

(BL=129mm) $ & U820024F 1 H 12 1312~15mm (BL
=134mm) 2R L7z, Z&d, 20014F 1 A iZiZ15mmic
E— Fxfol15~16mmfE (I # &K, BL=15.3mm)
PEREZIN, 5 HI21E15~17mm#EE (BL=16.0mm), 6
H1Z21Z17mm#E (BL=17.0mm) & L T 5 L7275,
SHUBRIIIRESI N o720 T72, 20014E11H 121
3mmiZE— FEH22~5mmff (IVH &KL, BL=
3.6mm) 2SENCEEEECHIR L 228, 12A DI IZRE S
Lol

M) XY I oA EESEERNITR L
(Fig.6)o THETIZISA~6 AIZHHFE ZBEZET 250
bz, IHTIES A~8AL1IIA~12HICHEDKT
A ONTAHS, MEETIZI2AIC—BN L RE O LA DR
Lo Yo% (WAl



Mo A FFI a0 ICB LS NEEDL 3E
B X OWERR OE L B4 CTTable 1IZ/R L7z, RFED
SPCIRELIEL Y E L, R L VIRV EE IR L 72,
F7o, REDSONIE, HHIEB L OWERA IS L
THWEZ R L7,

Mo XFZIALVCINEDBAINVIIT, TN
Y%, TFTAVBIORY A3y TOBERR
FEERF G2 510H D K/ OFAEER & L CFig.7I2R
L7 AZXYITIZTETrY<Ny ) X OELIERES
N, BRARIIEHI0% 2R LIz 75 7 4 b YR
CHE S, FBAARIIFEE3B3% 2R L7228, Ky A3y
TIZFEAEEESN 2o

2. AATIEEHLADEYEER
ORIV N ) Fraasaexfe L
T, FHLER, FHEYEB X OHEE (P/B) &

Table 1 Summary of §3C and ¢ ®N of Anisogammarus
pugettensis and components of litter pile.

ltem s3c 51N
Anisogammarus pugettensis -19.5 £ 1.0 7.1 1.6
Leaf litter -27.1+£22 25%*19
Macro algae -14.2+0.0 6.8 2.7
Each value represents mean + standard deviation.
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Fig. 7 Comparison of percentage of leaf and algal area
remaining by feeding of Anisogammarus pugettensis.
Am and Ah represent dead leaves of maple Acer
mono and alder Alnus hirsuta, respectively. Up and
Lr represent macro algae Ulva pertusa and Laminaria
religiosa, respectively. Each bar shows mean value
after 10 days of feeding. Vertical lines extending
from the top of each bar indicate standard deviation.
Values identified with the same roman letter are not
significantly different (Tukey’s HSD test: P<0.05).

Table 2 Annual production (P), biomass (B) and turn over
ratio (P/B) of Anisogammarus pugettensis and
Pleuronectes schrenki.

Species P (g-C/m’/yr) B (g-C/m’)  P/B
Anisogammarus pugettensis (1I) 1.24 0.80 1.56
Anisogammarus pugettensis (11I) 0.87 0.57 1.53
Pleuronectes schrenki 0.42 0.22 1.92
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Fig. 8 Monthly changes in daily mean water-temperature in
the vicinity of litter pile between April 2001 and
March 2002.
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Table 3 Food utilization rate of Anisogammarus pugettensis
to leaf litter, fragment of macro algae and benthic

diatom.
Item Food utilization rate
Leaf litter 0.31
Macro algae 0.09
Benthic diatom 0.60
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