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©Majuakim Luizd, Kitayama Kanehirb
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Plants growing on nutrient deficient soil produce more carbon-based sec-
ondary metabolites such as polyphenolic compounds to defend themselves
against herbivores and pathogens. Polyphenols can bind with protein to form
protein-polyphenol complexés and recent studies have shown that polyphe-
nols may alter nutrient cycling in infertile forest ecosystems.
Do polyphenols exacerbate nutrient deficiency in these forest ecosystems by
binding to protein in recalcitrant form? We hypothesize that loss of nutrients,
particularly nitrogen, as protein-polyphenol complexes is higher in infertile
soil. To test the hypothesis, we compare two tropical montane forest sites on
Mount Kinabalu, Sabah, Malaysia, that are contrasting in soil nutrient avail-
ability, particularly phosphorous. Total phenols concentration in soil water
was highest in the nutrient deficient site compared to the relatively fertile site
in both the upper (0-10 cm) and lower (10-60 cm) layer of soil horizon. The
upper horizon has a significantly higher total phenolics content in the nutri-
ent poor site only. Correlation using least linear regression analysis showed a
positive relationship between protein nitrogen in terms of amino acids and to-
tal phenols suggesting that higher amounts of protein-polyphenol complexes
were present at the nutrient poor site. Our observations suggest that the forma-
tion of protein-polyphenol complexes may be aggravating nutrient deficiency
in this forest.

ooo

°0p oot oooo? oood
DoooO0oo0000000,2000000000,°0000000000

go0oo0o0O000000000O00O00O00O0O0O0O000O0O0O0O0CO0O0O0
00o0o000000000000O0O0O00000O00O00O00O0O0O0O000O0
0Mmooo0oo0oO0o00O00O000O000O000O00O0O00O0O0O0O0O0O0O0
ooooo00o0O00000000O0000O000O00O00O00O0O0O0O000O0
gooooooo0oo0@ooOooOOoo000obOO0b0000O00oo0O0ooOon0n
gooo0o0o0oDO0o0O000O00000DO00000000OO0000
oooo0oo0O00O00O00O0DOO00O000000O00O0DO00O0O0000
gooo0ooO00Oo0000000000000000000O00O000000
goo0oo00o00000000000000000000O000O00O0000
ooo00000000000000000000000O000O00O000O0O00
go00o0000000000000O0000DOO00O0O0OO0O0O00000AO0
o0o0oo0000000000O0O0DOO0O0O0O0O00O00O00O0O0OOOO000O0
gO00ooo00o0oo00000O0000O000O0000O00O00O0OOO0000O
gooo0o00000O00O0000OO0O00O000O0O0O00O00O0O0O0O00O0O0
00o0000000000000O00O00000O00O00O00O0O0O0O00O0O0
goooooooooooo
goooo0o0o0O0O00O000OO0OO0OO0OO0O00O0O0O0O0OO0OOOO00O0O
goooo0o0O0O0O00O00O00OO0O0O0000O0O0O00OO0OO0OO000O0
oooo0O0o00O00O00O00O0bOO0DOO0000O00O0DOO0OO00OO0000
oooo
gooooO0bDo00o0O0000000000000000000O0O0000
oo0o00000000000000000000000O0DOO0O00000
oo0o000000000000D0000000000000D00O0O0000
oo0oo000000000000DOO0D0O00O00O00O00OO0OOOO0O0O0O
go0oo0o0o0000000000O0000O0

01-u07 11:00-11:15 01-U08 11:15-11:30
ooboOoodooOooOoOooObOoooOoooOooOoOooOooooo
°coooot oooot
lDoooooooooooo
0000000000000000000000000000000000 (NA)

ooooOooooOoO0ooO0O0O0OOOO00OOOO0O0bOOOO00Bb0OO0OO0
pgooooOoooOoobOoO0oOoO0oO0oO0bOO0OO0OO0ObOOO0COOOOOOo
oooo00ooOo000oO0O000OoOOO000b0OO000O00000000
oooo0ooO0o0O00oOoO0O00O0OO00OOO0O00O0O0O000B00O0O0
ooobooOobooOoOooOo00O0O00O0O0 O0ODOOO0O0DOOO0OO0O0O0O0O
gooo0ooooOoO0ooOoO0O0O0OOO0O00O0OO0000O0O0O00BO0O0O0
gooooOoOoO0OO0OO0OO0OO0O000O00O0OOOO0OOOO0OO0O0O0O0O00000
ooobooOoooOoboO0o-000-00000-00emOO0O0O0O0O0O0O
On=1500000000000000000O00000O000O00CO0O0OOO
ooooo0o0oooooOoOoOoooooo
00o0b0oo000b00000000000D00000DO0O00OOO00O0O0
goooboooOoO0o0o0ooO0o0oO0O0boOoO0OO0OOOO00COOO000Bb0O0O0
oooo0ooOoO0o00OO000O0OO0000O00000O00000000
0000000000000 000000000O0DO0D0DO0O0O0 15¢cm
gooboooboooobOoOoO0oO0O0OO0O0OO0O0O0OO0O0COOOOOOObOOO
ooo0o00ooOoO000O0o0000O0O0000O00000O0000B0000
ooooooooo0oooO0o00ooOO0O0ooOoOO00O0oOobOO0Bbo0Oo0O0
oooboobOooO0obO0o0OO0Ob0O0O000O0000O00C0O0OO0DOOO0OOOO
oooo0ooooO0o0ooOoO00OOO0O00OOO0000O0000B0000
oooo0ooO0o0O0O0OoO0O00O0OOO0O00O0OO0000O0O000B0000
odooooo0oo00oO0oO00000000O000O00O00O00O0O0O0O00O0
ooo0o0ooO0o000OoO000O0O00000O00000O00000000
oooOoooOo0ooooOoO0O0OO0boOOO00O0OOO0O0O0O0O0OO0O00BO0O0O0
oooooooomm

— 258—



0000:000000000 80 260 (0)UuDDO 01-U09

01-U09 11:30-11:45
Oo0O000000000oOoOooocCcwbooooa

°ooot
lDoooooo

gooooocwbOoooooooooooooooooooooooo
0000000000000000000000gogogoooooog
J0doooooo ewboOoOoooOoOoooooooooooooo
Jo00o000o0ooo cwbOOoOoOoOoooooOoooooooooog
Jooooo0O0o0o0ooooooooooOooo0oO 20000000
00o0ooo0oooo0o0ooooooooooooOoOo00ooo0oooO 20m
x 20mO000000000000006000O0O0OOOO900O0O0OO
locmI 0000000000000 0000D0O0DOOODOCwWD OOO
JO00oo0oOoo 369Mg/halbn00oong 208Mghal0 000000
0000000000000 9.9%] 819 000ooCcwboonono
goo0obOOooOoo0oooOobOOoOooDOUObDOoODbOOoDboOooobooo
000ogooose.7%100000048.1%J00000000000
J00 CwDOU0O0O0O 412%1000000000000000000O
goooooooo ewboOoOoOoOoOoOoOoOoOooooooooooo
Jo0oo0oooooesSOMg/hal 0 000000000000 OOOO
cwDOUOOoOOoOooooooooooooooooooooooooo
J00ooooooooo0o00ooU0U0U0ooooooooooo Ccwb
Jjooooooooooooooooooooooo ewbooooo
pgoooooooOOoooOobOobOOo0obOooDOoobOoboOooboooo
Jo0oooooooooooo cwbOoOoOooOooooooooooo
0000000o0ooooooooo ewbooooooooooooo
goooooooo

0O1-U11 12:00-12:15

(NA)

01-U10 11:45-12:00

goooooooooboooooooono

°ooooo!, oooo? oooo? oood
0000000 0000000,20000000000000000,%00000000

oboooooooooooo0o0oooOooooooOoooooooOon
goooooooOoOoooo0o0o0ooOoO0o0oO0OooOoO0oOoOooOoOoOonoO0o
gobooooooOoOoOoooO0oOO0OOoOO0OO0OOOOOOOOOOOO
goooooooOoOo0oooO0oOoO0OoOOO0O0OOOOOOOOO0O0n
ooooO0ooooOo0oooOoO0o00OOoO0O0OO0O0OoOOO0OO0O0bOOOO0O0n
gooooooOo0ooooOooooooooooo
oboooooooOoooo0o0ooooOooooooOooooooon0o
goooooooOoOo0oooO0oOO0OOOO0OO0OOOO0OOOOOOO0O0O
gobooooooOoOoOoooO0oOoO0OOoOO0OO0OOOOOOOOOOOOO
goooOooooOoOo0oooOoO0o0OO0OOoO0OOO0OOOOOOOOOOO0n
gobooooooO0o0o0oooO0o0O00oOO0O0O0OOO0O0O0bOOO00n
gooooOoO0oO0O0O0OO00000O0O0OOOOO0OO0000O00000O0
goboooooooOooooOo0oO0oooOoO0oOoOooOoO0OOoOooOoOOoOoO0on
0000000000000 30000000000000O000000
goooooooOoOoOoooOoO0oO0OO0OOoOOO0OOOOOOOOOO0O0O
gooooooOooooOooooOoO0OoOO0O0O0O0O0O0000 ImOOOo
00000 semJO00000000D0000O0OO0UOOO 10000000
O0locmO0O00O0O0OD0OOCNOOOOODOOOODOODOOOODOO
00000000000000000000 1ocmOOO0O0O00O00OO0O
oooooooOo0oOoOooOoO0o0OO0oOOoO0O0OO0O0oOOO0OOO0OOO0OO00O
goboooooOoOoOoOoOoO0OOO0OOOO0OO0OOOOOOOOOO0O0O
gooooOooooooOooOoOoOoOooboOo0OoOoO0bOoO0OOO0bOObO
ooo0ooooOo0ooooOo0ooon

01-U20 13:30-13:45

Microbial biomass and diversity three years after fire in a pine forest

©Mabuhay Jhonamie Nakagoshi NobukaZu

Hiroshima Univ.
The objectives of this study were to determine the microbial biomass carbon
and microbial diversity in soil three years after the occurrence of fire in a
pine forest. The effects of fire on topographic positions were also determined.
Three plots, each measuring 15m x 15m, were arrayed along each of four tran-
sects, three in a burned area and one in an unburned area. Plot 1 was located
at the valley bottom, plot 2 was at the middle slope and plot 3 was at the ridge.
Microbial biomass carbon was determined using the Chloroform Fumigation-
Extraction Method, while microbial diversity was determined using Terminal
Restriction Fragment Length Polymorphism (TRFLP) analysis of 16SrRNA
genes. Analysis showed that the microbial biomass and diversity of the plots
in the unburned area did not differ significantly and so they were treated as
one control plot. The unburned plot showed the highest microbial biomass
and diversity, followed by the valley bottom, the middle slope, and then the
ridge of the burned area. Among the burned plots, the ridge was found to be
significantly different from the valley bottom and the middle slope. The ridge
was shown to have been the most affected by fire. Data show that even three
years after the occurrence of fire, the microbial biomass and diversity had not
even recovered to 40% of the unburned area.
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The weight of aboveground organs (leaves, stems, branches and their sum)
and the leaf area of th€andelia candetrees were estimated through the allo-
metric method usin®, ; °H (Dg 1, stem diameter at a height 6f10; H, tree
height). The sample trees ranged from 0.52 to 6.90 cm in DBH and from 1.44
to 4.47 m high. A tree census was performed in a 20 120 m plot, where the

tree density was 15475 taThe root biomass was estimated using a top/root
ratio of 1.121, which was obtained by felling all the trees and digging out all
the roots in a nearby plot (4 m 4 m). In theK. candelstand, the biomasses

of leaves, branches, stems, roots, aboveground total and total, and the leaf area
index were estimated to be 5.70 Mg*ha29.5 Mg hat, 40.5 Mg hat, 67.5

Mg hal, 75.7 Mg hat, 143 Mg ha and 3.60 ha h, respectively. Thé1-w

diagram plotted on a log-log scale showed a strong linear relationship (
0.980), which indicates that the mangrove stand consists of only one canopy
stratum. The analysis showed a single individual random distribution for the

main stems, and a compact colony random distribution when the forks under
breast height were counted.
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Many species o€olocasiomyigDiptera, Drosophilidae) depend exclusively

on flowers of Araceae species for mating, oviposition and larval development.
These flies play an indispensable role in pollination of their host plants. This
resembles fig and fig wasp system in having features of both plant-herbivore
and plant-pollinator relationships. Characteristic of this pollination mutualism
is that fly larvae do not eat the seeds. Furthermore, plant-insect relationships
range widely, from obligate mutualism to broad generalism. However, there
is some correspondence in host selection between Araceae trib€slmad-
siomyiaspecies-group. Another feature of this pollination mutualismsign-
hospitalism’' , in which two Colocasiomyiaspecies coexist in a single host
inflorescence. Usually, one fly species in a synhospitalic pairs uses mainly the
upper (male) part of the inflorescence and the other species the lower (female)
part. A phylogenetic tree of the flies suggests two possible pathways for the
coevolution of this synhospitalism. We review this pollination mutualism and
present new findings from Borneo.
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We investigated insect communities on a perennial whdago altissiman
Japan. The most dominant species was an aphid Uroleucon nigrotubercula-
tum, which mainly occurred from June to August. The aphid was tended by
an antFormica japonicafor honeydew. Moreover, the aphid colonization in-
duced rapid branching and increased the production of new leaves in October.
Therefore, we hypothesized that the aphid colonization indirectly affected not
only co-occurring herbivorous insects through removal behavior by the at-
tending ants, but also temporally-separated insects in autumn. To test this hy-
pothesis, we conducted an aphid exclusion experiment. The aphids negatively
affected the abundance of caterpillars and leafhoppers by the excluding be-
havior of the attending ants in early season. On the other hand, the aphids also
affected the abundance of temporally-separated insects, such as scale insects
and grasshoppers, in late season. Prior sucking by the aphids decreased the
density of scale insects. The decreased scale insects may be due to changes in
plant quality by the feeding of aphids in early season. The decreased density
of scale insects resulted in a reduction of density of the attending ants to scale
insects. Therefore, the density of grasshoppers increased because of the low
impacts of tending ants.
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Modelling the effect of Wolbachia on genetic divergence andspeciation in
their insect hosts
° Arndt Telschow

1Center for Ecology Research, Kyoto Univ

Wolbachia is a group of intracellular bacteria that is widespreadamong in-
sects, isopods, mites, and nematodes. They are responsible forvarious manip-
ulations of their host reproduction system, includingparthenogenesis, femini-
sation, male killing, and cytoplasmic incompatibility(Cl). The most common
of these manipulations is Cl, an incompatibilitybetween sperm and egg that
typically results in the death of the zygote. Itwas suggested that Wolbachia
induced CI could promote speciation in thehost. We tested this idea using
mathematical methods. We analysed a modelwith two parapatric host popula-
tions, each infected with a differentWolbachia strain that causes bidirectional
Cl. Our main findings are: (1) Astable coexistence of the two Wolbachia
strains is possible even if there issubstantial migration between the popula-
tions. (2) Wolbachia induced Clcauses a reduction of the gene flow between
the host populations. Further,we derived a simple formula describing this
gene flow reduction. (3)Bidirectional Cl selects for premating isolation and
so reinforces geneticdivergence between host populations. In summary, our
results show thatbidirectional Cl can greatly enhance the genetical divergence
betweenparapatric host populations. This supports the view that Wolbachia
canpromote speciation in their hosts.
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An interspecific comparison of tree architectures and allometries between two
sympatric congeneric species that form part of the continuous canopy of an
Indonesian flood-plain forest, Pterospermum diversifolium BIl. and P. javan-
icum Jungh. (Sterculiaceae), led to the hypothesis that the species coexist at
equilibrium by filling different regeneration niches. For example, P. diversi-
folium is favored over P. javanicum at high light levels, but the opposite is true
at low light levels. To test this hypothesis, we compared the microsite prefer-
ences and growth rates of the species as a function of ambient light conditions.
We found that P. diversifolium was more abundant in brighter microsites than
in shaded microsites. Stem elongation by P. diversifolium was most rapid in
bright microsites and was significantly more rapid than that of P. javanicum in
these sites. Because these results fit the predictions of the coexistence hypoth-
esis, this study provides rare direct evidence that architectural and allometric
variations can support the coexistence of congeneric species at equilibrium by
means of differentiation of regeneration niches.
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Vines may exist as liana or herbaceous species with creeping, twiningand 000000000000000000000000000000000
climbing characteristics. The physiological characteristics of vines and, in 0O00000000000000000O0O0O0O0DOOODOOOOOOO
particular, stomatal characters have remained equivocal as no much detailed J0000000000000000000000000000 (Ipomoea
study was conducted. This study was performed to verify stomatal density, ~Pes-caprapl 00000000000 €o,00000000000000
epidermal cell density and stomatal index of various vine species, whichwere 00000000000000 €o,00000000000000000
sampled in a tropical rainforest in Malaysia and temperate and subtropicalar- “0H000000000000000000000D0000000000
eas in Japan. The stomata and epidermal cell frequencies on both adaxial and ooo co,0bbbOooObboonnnD co,000000000D00
abaxial leaf surfaces were determined under a microscope which linked to the poboooooooocebonnonoononnononnonnn
monitor. The vine species examined in this study were mostly hypostoma- E S E S 00000 CO,000 350umolmot 00000000000
tous, whereas only a few species were amphistomatous. There was a wide 0000000000 €o,0000 DHD 000co,0000000000
range of the adaxial to abaxial stomatal distribution ratios for the amphistom- 000000000000Co,0000000000000000000
atous vines. Through the investigation of stomatal distribution on abaxial leaf 0000CC,000000000000000000000000000
surfaces, the stomatal density, epidermal cell density and stomatal indexwere 1550 €o,000000000000000000000C0,000
highly varied within the same individual vine species as well as greatly differ-

000000000000000000000000000000000
ent among the individual vine species. In general, the stomatal distribution on
either adaxial or abaxial leaf surfaces were highly different among the various
vine species as the reasonable differences in their phenotype and genotype.
Correlation analysis was tested to describe the relationship between stom-
atal density, epidermal cell density and stomatal index at significant level of
p<0.05. Strong positive correlations could be determined between stomatal
density, epidermal cell density and stomatal index. The correlations between
stomatal index and stomatal density were significantly positive in majority of
the vines suggesting the increases of stomatal density in vines coincide with
increases of stomatal index.
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A stochastic lattice model for forest canopy gaps, generating

°Schlicht Robert, IWASA Yoh!

1Kyushu Univ.
Gaps in the forest canopy are important for tree regeneration and tree species
diversity. We study a stochastic lattice model with nearest-neighbor interac-
tion for the spatial patterns of the forest canopy gaps. Assumtions are: (1)
Vegetation height increases at a constant rate. (2) The mortality of a tree at
a site in the lattice increases with the height relative to the average height of
neighboring sites. The model is similar to the one for wave regeneration in
fir forests (Shimagare), but now assuming symmetric wind direction (without
predominant wind direction). The model shows that the cluster size distribu-
tion often follows a power-law, as is observed in natural forests. We discuss
the relationship of our model with other models that generate power-laws,
such as three state mussel bed model and forest fire models.
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Counting in the dark: census vs. effective population size estimation inq o oooooooo0O0000000000000000

the endangered Barigs leaf-nose batHipposideros turpis Chiroptera,
Hipposideridae). The case of Yonaguni Island

©Echenique-Diaz Lazaro M. Yokoyama Juh Kawata Masakado
lpooooooo
A DNA sampling and marking procedure for behavioral studiesioturpis,
in Yonaguni Island, gave a data set, which was also useful for population
size estimation. Three mark-recapture estimates gave a censublsjzef(
between 449 to 644 bats. Conversely, a maximume-likelihood estimate of his-
torical effective population sizéNg, ) gave 1257 bats. This 3-fold ratio b,
/N suggests that the Yonaguni population has declined. However, a cryptic
bottleneck test implied that there has been no deviation from mutation-drift-
equilibrium in the past. Populations suffering from census number reduction
(demographic bottleneck) may not exhibit a redubkeg (genetic bottleneck)
if the historicalNgy has always been low as a result of fluctuations in popu-
lation size. We hypothesize that a bottleneck could not be detected bacause
insufficient time has elapsed since the population declined. It is also possi-
ble that a long term decline due to human impacts, might have occurred even
without a bottleneck.H. turpis in Yonaguni Is. shows marked differences
in roosting behaviour compared with other island populations. Furthermore,
microsatellite analysis has suggested that this is an isolated population. Our
results suggest that a reconsideration of the conservation status of the this
population is necessary.

°oo ot

lDoooooooooo
00000000 Ochotona hyperboreayesoensisi 0 0000000
DooobDOobDOooOo0oOo0oo0oOoU0oOUO0OU0DOU0OOUODOODOOD
DooOoDOobOoDOobDO0obDOo0oOooOo0oOooOoUOUOOUODOODOOD
DooOobDOobOobDOobDO0oDOo0oOoUooUOoUOUODOOOODOODOOD
DooOobDOobDOooOo0oOo0oooOo0oOUOo0OoUOOOOOODOOD
0Ooo0oo0o0oo0oOooooooooo somOO0oUOoooOoOooOooo
oooooo
000001900 000000000000000D00D000O0O
oooobDOoboooOooooOooOooOooOooOUOUOOOOODOOD
DOoooOoooooooooooo0oDoo0ooooooooooo
0oooo0ooobo0ooooobO0Oooooooooooooooooo
0Oooobo0ooooooob0oooooooooooooooooooo
ooooboboboOooOo0ooUoOoUOUDOUOOUODODOODOODOD
oooobobOooOooOooOooOooOoUOoUOUDOUOOODOODOOD
ooooo
0ooobDOobDOo0oOo0oOooDOo0oOo0OO0OO0OO0OOOOOOOoDOOo
DooobDOobOobDOobOOobOOo0OOo0OOUOOO0ODOO0DOODOO0ODOOD
oooobOobooOobOOobDOoOoOobOOo0OOODOUOODOODOODOOD
DooobOobDOobOOo0OOobDOoDOoOOo0O0OO0OOODOODOODOOD
DooOoboOobDOobDOo0oOo0oOo0oOo0ooOU0OO0OoO0OOOOOOoOOD
oooobDOobOobDOobDOo0DOo0oO0OOU0OOO0OOOOOOO0ODOOD
oooooo

— 308—



00o00:00000 80 270 (0) XODO 02-X05

02-X05 02-X06

goooooobooOooooboooooOoOoooooooo gooooooooooooooooboog

°opo ool oooot °0p 00y ooooY 0OO0O0Y 00002 00002 0ooo?

loooo looooooooooo,moooooo
0000O0o0O0o00O0oDOO0b0OOo0obOO0bOO0o0obOOobDOoUOooDOoDOoOoOooDoOoo 00000019980 0200100200400 0000000000000
gooboooooobOobOooboOobOobOoooobOobOooooboo JgoooDopoDOoDoDOo0oOoO0o0ooooOOoDOoDOoOO0ooOOooOOoDOoDOoO
go0ooooooooooOoOOO0OOO0OO0OO0OO0OO0OO00OODOOoOoOboDo goooO0o0o0o0oooOO0o0ooooOOoO00oobOoOob00oooobo0O
00D00D00o000OO0DOO0O0O00DOO0ODOO0oDO0OO0OO0ODOOoODOOoOooOOon 000000000000 00D00O0DO00DOO0ObOOoO0bOOoOooOOoDbOon
ooooooo goooo0o0o0oOooOOoOo0OoOoOoOoOoO0UoOobOOobOUOOoboDooboOoo
0000001989000 20040 000000000 0UD 4600000 J000000o00oo000D m20000000000000O0OOO0OO
0000000000000 210000000000 OO godooooooooooooooooooon
opopopobopooDOoO0DO0DO0DOO0ODOODODODOODOST 0000D0000000000199800 1800000020010 0 200
gboooooooooooogoooooooosooooooooono 00000200400 220000000000000000000000
00DO00O00O000OO0ODOO0O0O00DbOO0ODOO0ODOoOO0DOODOOoOOoOOoOooOoon 0000000000 000o0oO00oDooOoOoooOOoOoooooon
000000000000000 2500 20008000 SOoOOOOO 0000000000000 000000000000o0ooooon
goocoOooo0oooO00oOooOo0oCcoOoooOoOoOooOooooOooOoo 000000000000 00000000000000000000
0000D00D00000000000000 1300629000000 ooooo
oboooboO 214m00O000D0 132mO0000O0 000000000000000000000000000000000
0000000000000000000000000000000000 OooO0OO0O0O00O0000O0000000O00000000000
oobooobDooooooooboo4s0000n 230000000 0000000000000020020000000 1093000000
Dooonoooooonoonoonnoonooooooooonn 000000 142000000000000000000000000
00DO00O0Oo00DOO0ODO0O0O0DOODOOoDOOoOODOoDOOoOoOOon 0ooo0O0ooO0oo0O000O0Oooooooo0oooooooonoon
joo0o0ooooooooOole8ooooooouooooooooog 00000000000 000000000000000000000
ooonoooonnoooonnooonnnoooonnoannn 000000000000 1998000000000000000000

noobobooooobooooooobboooooooonooooon 0000000002001000 20040 000000000000000
000000000000000000000000000000000 000000 0OLONLDLNONN0 000000000000

000000000000000000000000000O0O0O000O 0000000000 O0000000O000000000000000

go0ooooooooooooOoOOOOOOOO0OOOOOOOOOoOooOo 00O0oO0O0O0O0O0O0O0O00O0O0O00O0OO0O0O00O0O0o0oono0noo
gooooooooO0oOoOoOoO0oOoOoooooOooOoOOOObOO0O0O 00O0O0O0O0OO0O0O00O00000000000000

10:30-10:45 10:45-11:00

02-X07 11:00-11:15 02-X08 11:15-11:30
Jooooooooooooooooooooooooodg Jo0o0o0oooooOoooodoo booobboooooooooo
°ogoo!d ooo! ooooo? ooood ood

0oooo0o,200000000000,°000000000000

1999000 200300 0000000000000000O00O00O00O
00000000000000000000000O0O0OOO0OO0OO
goo0ooooooooooooOo0ooboOoooooOoOoOoooOoooo
ooOo20030000000000000000000000O000O0OO

0000000000000000000000O0O0OOOO0ODODOO
0000000000000000000000000O0O000O0D0OO
gooooooooooooboooboooo

°gooot
lnoopoooooo000000000O0O000000

0000DOOoO0D0OO00DOO0O0DoOoOOoO0DOOobOOo0O0oOOoOoDOooOooDo
0O0000000DOO0o000oDO00DOO000ooOOoOoDoDOoOooDoDooooo
0000000000 DOO0DO0000DOO0DO0O0ODOOo0DOOoDoOo0oDO
000000000000 00D0O0D000DOO0OO0DOO0ODOOODOOo0OoOOo
0O00D00DOO0000ODOD0OD00ODOO0ODOO0OO0DOODOO0DDbOODOOODOo
pgOoo0o0obOO0O0O0OO0DbOOO0O0ObOO0ODO0OOoDbOOobDOOobDObDOoODbOo
pgoooobOo0OO0O0bDO0OO0ObOOU0O0ObDOoOOoDDbDObDOODOODbOo
pgoooobOoOoO0o0obOobO0oOobO0obDOoobOobDOoobobooobo
000000000000000000000000D000O0O0OooOoD
0000000000000 000o0D00o0oO0OoDooDOoDOooDO
0000000000000 0000O00O0OO0OO0ODOOoDOOoOOD

— 309—



02-X09 00o00:00000 80 270 (0) XODO

02-X09 11:30-11:45 02-X10 11:45-12:00

goooooooooooooooooo

°opo oY oooo?
DoooooooOoOoO0O0,20000000

ooooooooooooooooooooooooooooonooon
oooooooooOoOOOoOoOoOoOoO0o0o0o0ooooooooooon
ooooooooOoOoOoOoOoOoOoOoOoOoOoOoooooooooooon
oooooooooOoOoOoOoOoOoOoOoOoOo0oOooooooooooon
oooooooono

00o0ooooOoooooO*T 0000000000000 10000
000o0O0000o00o0o0oo0o0oo0oooooooon 18770
goboooboooooboooooboobooooooooboooooboooon
oo0ooooOooo0ooooOoooOogoooooooogoooO voooo
gobobooooooooboooooooboooooooboooobooboooon
gobooobooboooooooobooooooooooobobooobooboOooon
gooooo
goboooooooooooooboooooooobooboooobooboOooon
0000000 1s50000ooooooooooOoOoOOOOODOOO
gobooooooooooooooooooooooobooobooOooon
pooooooOoOooooooooboOOoOoOoOoOoOooooooo

02-X11

00000000000 Physaacutdd D00 CdOOOODOOOO
ooo0ooooooooo

°0p oot oooot
loooooooooooon

joooo0ocCd0000000o0ooDooooooDoooooon
000000000000 0000000000000O0000O0000DO0
goboo0OO00o0b0O0O0O00O00O0O0O0O0O00COOCOOOOOO0OOO0
00bO0o000000000000000000000O000000000
gobo0O00oO0oO0O0O00O00O00D000O00O0O0O0O0O00O000O0
00bO0o000000000000000000000000000000
goob0o0oo0oo000O0O0O000000O000OO0O00O000O00O000
go0o00o0o0oO0o0O0O0O00O000O0O0O0O0OO0OO0Ob0O0OO0o0OO
0000000000000 biomagnification 0000000000000
gooooooooono
0000000000000000000000000Physaacuta 000
ooooooooooooDo 04,10,100Qug/L O 300000000
ooo0o0oo0oo0o0O00000000000000000000O0000
OBCF1OOO0O0OO0O0O0ODOODOODOODOODOOODOOOOOOOO
000000000000 0000000000000000000000
goooooao

00o00oDo0o0o0o0o000o0000o0o00bDo0o00o0D 10000000
0b0o0o0oob0O0o0oob0o0o0Ob00000bO00 4000000000 38
000o0o000000000000000000000O000o0o0o0oo
goboo0O00o00b0O0b0O0O000O00D000O00O00O00OO0O0O000O0
00000000000000000000000000000-20°C00
oooooicpPOOOOoOoOoICP-MSOODOOO0OO0OOODOOOOODOOO
000oo0o0ooo0oo0ooooooooooon cdooo/ooo Cd
oooooooooo

12:00-12:15

go000oooooooooooooooooOOoDOn

°goooY oooot ooo?
l000O0000D000000000000,200000000000000

00o000000000000 23000000000000000000
goob0o0ooo0oo0o0oO0o00OoO0O00oO000O0000OO00oboo0O0
gooooOoOooooOo0oOooOO0OO0O0OOOO0OO0OOOOOO0OOOO0
goo0o0ooOo0ooOoooo0ooOoO0oOOOO0OoOO0OOOO0COO0BbDOO
g0ooooO0o0o00oooO0oO0O0oO00O0OoO0O00O0OO0O0OO0O00O00O00
gooobooo0oooo00oooO0o000000000000000000
0000000000000000000 320000000000000
gooooooooooOOO0boO0OO0OO0O0oO0ObOO0O0OO0OOOOOOObO
gooOooOo0ooOo0ooOoOoOoOoOoOoOO0OO0OO0OO0O0O@mMOoOooOoooo
goo0ooOoooooooo0OoOo0OoO0OOOOOOOO0OO0b0OO0O0D
goooono0oooO0o0oooO0o0o0boOo00D0ooO0O0bOO0O0000
gooooo0oO0oO0oO0o0o0o0oO0o0oO0oOooooona
gooobooooooo0ooooboOo0oO0ooOoOoOoOooobOOoO0O0oooon
gooobooo0ooobooOo0ooooOoO0oO0O0OooOO0OO0OO0OOOO0OO0O0O0DbOO0O0
goooO0o0o0oooOoOoO0o0O0OOoO0O00O0OOO0OO0O0OO0OOO0O0O0O0O0O0O0
goooooOoooooOo00oooOooOoO0O0OOoOOO0O0OO0OO0OO0DOO0OO0
gooooooU0ooooUo0oooDoUoO0ooUD 16000 9.0
goooo0o0oooo0o0ooob0o000o0o0o000ooo0000o0000
goobooooobooo0ooooboo0o0ooooooooo0o0o0oooon
goooO0o0o0oooOoO0o0o0o0oO0O0O00O0O000O0O0O00O00O000O0
goooOoOo0ooooOo0o0oooOO0OO00OOO0OO0OO0OO0OOO0O0O0O00O0O0
gooooOo0ooooOo0o0oooOoO0o0O0O0O0OO0O0OO0O0OOO0OO0O0O0D0O0O0
gooo0o0o0oo0o00o0o0000DO0o00D0o0000Oo

— 310—



02-Y01

02-Y03

gobb:o0o04an

09:30-09:45

goooOo0ooooooooooboOoOoOoOooooooOoboboOoOooo
[ERERE]

°gop oot
lopooooooooooooo

gooooO0oOoO0oO0ooOoOoO0oO0oO0oO0O0O0oOOoOOoO0OO0O0O0Oooooo
gooooooOoooooobooooooooooooooooooon
goo0ooooO0ooO0o0ooO0o0oooo0o0oobo0o0bobO00o00000
Jo0o0oO0000000000000000000
0000000000O0o0oO0ooO0ooO0ooOo0oo0198xI 000000000
joo0ooO0o0o0oO00oO0o00o0o0o0oO0o0oo0o0o0o000on
gooooooOoboooooooooo0oooooooooooooon
goo0ooooOoooo0ooo0oboo0o0ooo0o0oo00oo000o0
gb0ooo0ooo0o00O0b000000000000000O0O0C00G0O0O0O0
goo0ooO0o0ooO0oo0ooooooooo
goo0oooO0o0ooO0o0oOoO0oo0oO0oO0ooOO0o0ooOoO00o0o000on
oooooo

10:00-10:15

goobobooooOobooboOooooooOobOobOooooOobOobo

°ooool ooo? oood
lDpgooOopoO00O0,20000000000,°0000000000

0000000000000000034%41'N, 13851'E0298.6hal 00000
0000000000000000O0000O00O00O00O0O0O0O0O0O000O0
00000000000 200102002;0000 20000000 200100 2003
00000000000000000 Podocarpus nagi 0 120000000
00000000000000000000000000O0O0O0O00000O0
Sapium sebiferumd 600 00000000000000000O0O000OO0O
O0o0o0o00D00O0000000000000D0000000O00D0O000O0
Ooob00o0ob0O00o00000o0oo0o0ooooooooooooooooo
oooooO0o0oO0o0oO0o0Oo0oooom
2002000000000000000000000000O00O0O020030 11
00000 shallDOOO0OO0OO0O0O0ODOOO0OODOOODOOOOOOOODOOO
00 GPSOOODDODDDODDDOOOOOODO GIS(Arcview OO OoQd
0000000000000

000000000 0O00O000D0O0O0O00O0O0O0DOO0ODOOO0OO00O00O0
0000000000000000000N=913000000 74.2%, 11.0%,
13.4%, 1.5% 000 N=7566100000 5.0%, 6.9%, 48.9%, 39.3%0 000
O0ooo00O00000000000000000000000O00O000O0
0000000000000000000000000000 3000NW-N,
N-NE,E-SE1000000000000000000O000000O000000
00o0O0oo0OO00O000O000000000000000000O000000O0
0000000000000000000000O00O00O0O0O0O0D

02-Y02

02-Y04
0D0000000000000000000000000000000

80270 (0) YOO

09:45-10:00

goooooooboooOooooooooOooOboboooOoo

°go oot
lopooooooOooooon

goo0dooo0oooo0ooo0oooo0oboOo0oooo0ooo0oooon
Jo0o0o0o000000000000000O0000O0O0O00O0O000
J0obo0oo00000000000000O0000000O0000000
gooobo0ooOoO0oO0o00O0O0O0O000O000O0000O00O0000A0
0000000000 OAbies veitchil 0 00 000 0O O Picea jezoensis
var.hondoensis D0 0000000000000 0ODOOOO
goooooOooooooobodoOoooooooooooooooog
gooooooooooooOoooooooOobooooooooood
oooooooooooooooooooooooooboooooood
goo0ooo0o0oo0o0o0o0oooOO0o0oO0o0ooo0o0oo0oo00
0000000000000 000000O000000000000D00
goo0oO0o00o000o00000000O000000O0O000000
000000000000000000000000000000000
go0o0oo0oo0o0o0o0oO0o00O0000O0O00O0oO0O00coOoO0O0o0o00
goo0ooO0oO0oO0o0O0oOoO0o0DoOoO0O00OoOOo0boOooOoO0oooO
ooooboooooooooooooodooooooooooooon
goooooooooooooooooOoooooooooooonod
oobooooooooobooooooooooobooooooooona
ooo0dooo0oooO0o0oo0ooo0o0obO0oooo0oooooooo
go0o0o0O0O0O00O000O0000O0000O000O0O0000O0000
goo0oOoO0oO0o00o0000000b00000000000000
go0o0oO0o0oo0000o000000000000000O000000
go0oo0oO0o0oO0o0oO0o0oO0o0ooO0o0o0o0n

10:15-10:30

°0g oY oooo? ooo?d
lDooooooOooo0o0o,00000000000,°%0000000000

gooo00ooooo0O0ooO00o0O0o0000000000000DO000O00O00
00oo000o00000000000000000000000O000O00O00
0000 99hal0000000O0000O0DOOO0O0OODOOOOOOD
0Ooo000o000000000000000000000000000000
00000 130cmO00000 5189100 130cmO00000OO 10
cn000000 413%10000 10cmO00000 6991000000
000000000000 90.1009.000090000000000 10cm
000000000 104000000000000 69.2000000000
0000000000000 D0D0OD0D00ODO000D000000 10ecmOO0O0O
000000000000000000000000000000000310
00 300097%100000000000000000000000000
goooobooooobooooo

0000000 10cmO0000000000000000000000000
00000000000 0000D00O0O0DO00O0O0DOO00O0O00DOO0D0OO0
0O000O000000000000000000000000000O0000
DOoo00oo0O0000000000000000D00000O000O00OO0
00oo0O0O0o0O0o0O0O0000O00b0000000O0000000000000
00000000000000D0000D0000000D 10cmO0O0O0000O
0ooo00ooOoo0oO0ooo00o0O0o000000000O00000000000
oooooooo
goo0O0ooO0oo0ob0O0o000000000000000O00O0O00O00O0O0
00oo00oo0oD00oo0O0000o00000o00oo0oooooooooonn
ooobooboOooo0ooboon

—311—

02-Y01



02-Y05 00o00:00000 80 270 (U) YOO

02-Y05 02-Y06

gooooooOooooooOoOoOoOoOooooOoOoOoOoOoboooooo

10:30-10:45 10:45-11:00

(NA)

02-Y07

11:00-11:15

0000000000000000O00000 2ssROOOOOOO

goooooo

°go 000y ooooY ooooY ooo0? oooo? ooood
DoooD0000000000,20000000000,°00000000000
gooooooooooooooooOobooobooOoboooooobooo
g00o0ooooopoooooooooOooOoOoOoOoOoOoOoOoOoOoOoOoo
gooooooopoooooooooOoOoOoOoOOOOOOOO0O00O0
gooooooo0ooooOooooooooobooobooooobooo
gooooooooooOoOoooOoooOoOobobooobooooooo
gooooooooooOoooooooOoobobooobooooooo
gooooooooooooooboooooo
gooooooopooooooooOoOoOoOOOOOOOOoOoOoOoOoo
OO0o0oU0oooPID30x 30mJP3120x 20mJ OO O0OOoUOoOO
Jo000o0o0oo0oooooOoPCOPCxIOOOOODOPIOO P3O
000 1.3mO0000000000000000O00000000Q
gooooooooooooooooboOoobobooobooooobooo
5000000000000000O0O000O0OOPC1IODO PCOOOO
gooo0oooooo0ooooUooooooooooP1IO P30
gooboo0ooo0ooOo0ooooOO0booO0o0oooOo0oooboOooboo
J000000000000O0O00o0O0o0oooooOoPC1IOO PC3O
gooooooOo0o0oboOoOoO0OooOoOoOooooOooDboOooooog

02-Y08

oooo

°gp00Y 000O0Y oOo0O00% o000 ooood
nogoooooo,2no00000,%00000
00000000 2000000000000000000M00O0d
00000000000 00U0O00o0O0U0oO0DoDOo0oooooooOoo
00000000000 o00o0oO0o0o0ooOo0ooooDooooo
0000000000 DOO000bODOO00OoDbOOOoOoDOoOoOoOoOooDboOoa
00000000000 0o0o0o0ooO0o0o0ooDoooooooooo
00000000000 o000o0oO0o0o0ooDOo0oooDooooo
0O000ooOoOoOoboOooboooooooo
0000000000000 0000000000000oooooOo
J00000000O0o0o00o0oo0o0o0oooDOoooooDoo
00000DbO000DDOO000bObOO0o0o0obObOOoOooDooOooooboa
00000000000 00000000000000O00ooooOo
000000000000 000O00000O0D0o0oOOooDoOooDO0
go0o0oUoo0oooUoo0ooo0oo0oooooooooooog
0000000000000 000000000000o0ooooooo
00000000000 000o000D000o0DDo0oooDooooOo0
go0o0o0oo0oooUoo0ooo0oo0oooooooooooog
0000000000000 00000000000O0O0OooooOo
J0o000000000000o0o0O0o0ooDo0ooOoD

11:15-11:30

O0O0DNADOOOOOOOOOOODOODOOOODO

°op0o0Y oooo? ooooos
lopoooooo,2000,%0000000000000
000000o0oo0oUo0o0oooUo0o0oooUUooooUoooD
0000000000000 00o00o00o00o0oo00oooooon
000000000000 00000000000000000000
O00000000o0o0oooOg DNAOOOO PCR-RFLPOOODO
0000000000000000000 DNAOODDOODOOooOoo
000000000000 0U0o0Do0oUoO0o0oUoO0oooooOD
000000000000000000000D00OPetitetald 19931
0 0 U Okaura and Harada200270 0 O O O O Huang et al] 20020 0 O
ooooooooo
oooo0ooooUuoooooo0ooooUoOoooooooooD
000000000000o00o0o0o0oUoo0ooDonD 320000
0000 90000 329000000000000000000O0ODO
DNA OOOOOOOOO DNA O atpB-rbcLOO 0O PCRODOOO
000 TaqlOOOOOOMetaPhor AgaroséBMA 000000000
000000000 3200000900000 311000000000
oo0oo0ooo0oooo0 9UuoOoooUooooUoooooooo
000o000oo0Uo0o0oUo0oooUooooUoooouooo
0000000 90000000000000000000D0D0O0n
0000000o000DO0oU0o0o0n DNAOOOODOoUOoOoooo
0ooooooooooooooon

—312—



00o00:00000 80 270 (U) YOO 02-Y09

02-Y09 11:30-11:45
O00o0000o0o0o0ooObo00o0ooo0ooOobooob0ooooooobooo
oooooao

°0000Y 0000000000003 0000003
DpooOD00000000,200000000000,%0000000000

gooooooooo0oooooOooooo0oOoobbooooDoooo
Jjd0o0o0o0ooooOoo0o0oooooOo0o00o0OooboOoUoUoUOOoO 5
00 7000000000O0OCOCOO0O0O0O0OO0OOODDOOOOOOO
goo0ooOooOOo0oooooOoOooOooOoooooOooboooooooo
O0000ooooooooooooODoOOoOooooOObOO0OO0OrowarddO
OO00O0Oapplefrutmotit D00 O0Owasp8l 00000000000
g0oo0o00o0oOoo0oU0OoooOoUOoooOoUOoDoooOoOooDoooO
goo0oo0o0oOooo0o0ooOoOoO00oOoDoOoUOOobDooOoOoDooo
0000000000000000000000000000numerical
response] functionalrespons@l 0000000000000 OOOO
Jg00o000o0o0oo0o00oooOo0OoDooOoUOOoDbDooOoOooDooO
gocvoooooooooooooooooooooooooooooo
goooo0ooOooOoo0o0oooo0o0oOoDoOoOoOobobooOooDooo
gooboo0ooooOoo0oooooOoooooOooooOboOoOoooDoooo
0300000000 200000000000000000000
go0oo0o00oooo00oooOo0OoOoooOoUOobDooUOOoDoooOo
oooo

— 313—



02-7201 0000:000000 80 270 (0) ZzOO

02-701 09:30-09:45 02-7202 09:45-10:00

poobooboobooboobUooboobooboobooo
ooo
°goo ool ooot

lboooooooooo

goooooOooOoooOoooOoooOoO0oOoOooDOoOooOOoOoOoOboDoO
gooooooooooooOoOoOoOoOoOoOOoOoOoO0oOoOoOoOoOooboobO
goooooOoooOooOoOoOooOoDoOCoOO0OoOOoOoOOObOOOOOOo
gooooooo0o0oooOo0oooooOoOoOoOooOoOoooOOoOoooOoooO
gooooooooooOoOoOoOoOoOoO0oOoOoOoOoOoOoOooooooboobo
goooooooooooo0O0OOOO0OO0DOOoOoOoO0DOoOoOoOOoobOobO
0000000000000 00o000DoDOoDooUooOO (shell-less
growth) D0 0000000000000 O0O0DOO0OOO (simultaneous shell
growth) D00 000000000000 00O0OO00O0OODO0OO0ODOODOD
goooooooooOooOoOOOOO0OOOO0OO0O0OO0oOoOoDOoOooobooboD
goooooooooooOo0O0OOOO0OOO0OO0DO0OO0DO0DOOOOObObObO
goooooooooOopooOoOoOOO0OO0OOO0oO0oO0OoOooooboboboD
0000 (additional callus-buildinggrowthp 0 0000000000000
goooooooooOoooOO0OO0O00O0000000O0OODoboOobO
00 (sequential shellgrowth)y OO OO0 000000000000 0OO0OO
gooooOoooooboOo0o0ooo0oOoO0oOOo0oooOooooboOobbooo
gooooooobooooooOoOOOOO0OOOO0OO0O0O0O00O0O00OObOObO
goooooooooOooOO0O0OO000000000000O000obOo0O0O
00 (additional body-expansion growth) D0 0000000000000

02-Z03
00000000000

°gop oot

000000000 0000000
J000Do0o00o0o0o0o0o0o0ooO0o0oO0oUoooooooOT oo
OO0"d0000000000D0bOO0000obOoOOoOooDoOoOoOoooboa
000000000000 000O0D000DO00DO00DDOoOUOOoDOO
J0000000oO0o0o0oo0oo0o0ooooooooooog
0O000d0bO00O0DoOO00o0bObOooobObOOoOobDooOoOoooboa
00000000000 000O00D000O0DDOo0oOoUoOoooOo
goooog
0O00d00OoOO0o0o0oOo0o0o0bObO0ooooboooDoooOoooboa
0000000000000 00O0D0000O00DO0O0DDOoOUoOOooOoo
J0o00000o00oo0o0o0o0ooo0o0oooooooooooo
000000000000 DO0000DOOo00ooDbObOOoOoOoDoOoOoOoOoa
go0ooooooooooooo
00000000000 o00o0ooo0oooDoooDooooooo
0000000000 DOO00O0bObOO00OO0oDbOOoOoOooDooOooooboa
0000000000 00U0O0O0O0O0oO@)ODoOoUOOoDoOOoooOo
0000000000000 00000000 (OoDOOoooooDOoD)
go0oooooUooOooOo@)0oooooUooOoooUoOooooog
000000000000000000000000000O0oOoooon
00000000000 o0o00o0oO0o0o0oDo0oooUoOoooo
oooooooono

10:00-10:15

02-204

Jo0boooobOooDoobOOooboooobooDoobooooon
ooood
°opo oot oooo?

loooooooOo00000,20000000000

oooooooooooooooooooooooooooooooo
00o0o00o0oO0oo0o0o0o0O00o0o0o0oo0oO0oo0oo0oooo
o0o00000000000000000O000O000000000O0
oo0o00o0o00000000000000O00000O000O0O00A0
oooooOooooooooOoboooooooooooooooooon
oo0oo0oO0ooo0o0o0oOo0ooooooooooooooon
000O00000o0ooO0OO0O000O0Ooy)oo0oooooooooo
00000200000000000000000
000000000000000000 (t=0)00000o0ooooo
00000o0000o0oOo0oO0ot=000t=TO0OO0O0O POOO
0000o0oDbo0ooooO0O0andlorD000000O0DOOO0ODDOOO
oo0oo0oO0oo0o0O0o00000000000000000000O0
ooooo0ooo0ooo0ooooooooooooooooooooon
ooo
0oo000o00oo00o0O0oO00oo0O00o0oo0ooooo0o0ona
go0oo0oO0oooO0oO00O00000O0O00O0O00000000O0
oobo00oo000000000000000000000000O000
000000000000000000000000Smithand Fretwell
00000000000000 SakaiandHarada 000000000
ooooooo

10:15-10:30

pooooooooOoOoOOOO0OO0OO0O0O0O0O0000000000D
goooooooo

°gp oot
npoooo

000000000o00oooo0oouoo IDrosophila moriwakii/lO O O
0000000000000000000000000000000000
gooooooooooooooooooooooooooooooooo
oooooooo

gooooooooooooo 3oemOddoOoOoOoOoOooOoOoOoOoooO
00000000000000000000D00000000000000
gooooooooooooooooooooooooooooooboooo
0000000000000000000000000000000000
gooooooooooooooooooooooooooooooboooo
0000O0000o0ooooo
gooooooooooooooooooooooooooooooooo
0000000000000000000000000000000000
gooooooooooooooooooooobooobooooooooboooo
0000000000000000000000000000000000
gooooooOooooooOoOoOoOoooooOoOoOoOoOooooOoDoOoOoO 1
000000000 380 (n=22)0000 75.7% (n=107p 0000000
gooooooooooooooooooooooooooooooooo
00000000 1000000000 840 (n=200000 8.8% (n=113)
ooo0o0ooooooooooo00o0000oooooooooooooo
0000000000000000000000000000000000
gooooooooOooooOooOoOooOooOoOo0oooooOoooobooooo
000000000000 0000000000D000000000000D
gooooooooooooooooooooOooob0 1000000 o
00 310 (n=18)00000 441% (n=93) 0000000000000
gooboooooooooooooobooooooooooooooboooo
000O0O00000o0ooooo0ooon

—314—



02-205

gogob:b0buoad

10:30-10:45

gobooboboooooobooboboboooooboobo-ooog
oooooo-
°oooo! ooot

lbooooooo

gooooOooo0ooOo0oooOoOOOO0OO0OOO0OOOOOO0COOOOO0
gooooOoooOooOoOoooOoOOOO0OOOOOOOOOOOOOOOOO0
goooooooOooOoo0OOoO0O0OOCcOO0OOO0OOOOODOOOOO00O
gooooOoooooOo0OooOOOoOO0OOOO0OOOOOOCOOOOO0O0
gooooOoooOooOoOooOoOoOOOO0OOOOOOOOOOOOOOO0O0
gooooOooooooOo0OOoOO0OO0OOOO0OCOOOOOOCOOOOO0O0
gooooOoooOooOooOOO0OOO0OO0COOOOOOOOOOOOOOO
gooooOooo0ooOo0OOoOOOOO0O0OOO0OOOOOOOCOOOOO0O0
go0oo0obo0oo00obO0o0O0OoOO0O0C0cO0OOO0O0O00O00O0OO0O0O0OGO
goo0ooooo0oooOo0oooOoOoOO0OOO0OO0O0OO0OO0O0bOOO0OO0ODODn
gooooOooO0o0oOo0OO0OOOO0OOOOO0O0OODOOOOOOOOO0
gooooOooooOooOo0oOo0OO0OO0O0OOOO0COOOOOOO0OO0O0O0O0
goooo0ooOo0ooOo0OOO0OOOO0OOOO0OO0OO0O0OO00O0OO0O0O00
goooo0oO0o0boO0o00OO0O0O0O000000O000O0000O00000
gooooOoooooOo0Ob0oOO0O0O00O0O000O0OO0OO000O00O0O0O0
goooo0oooOo0oo0ooO00Oo0O0O000O0O00O0O0O0O0000O00000
goooo0ooo0o0oo0o0ooO0o0OoO0O0OO0O0bOOO0OO0O00O0O0000
oo0ooo0o0o0O0o00o000o00000b000000000000000
go0ooo0o0oO0o0O0o00O0O0O00O00O0O00O0000O00000
oooobooooooO0oobooOooooOoOoooO0o0oooooon
gbooooooooooOo0oo0ooo0ooooooOo0oo0oOooooon
gooooooboooO0o0ooO0o0o0o0oO0o0ooO0oO0oO0O0bOo0oOO00
goooooooooo0oooOO0o0ObOO0o0OO00oOO0O0O00b0O00000
obooooooooo0ooOo0ooo0oooo0obooo0oonOo0

02-207 11:00-11:15
Jo00d00obO0o0000DbOoO0000oDoOooOooooDooDooa
°go ot

lDooooooo

gooooOooo0oOoO0oO0o0O0OO0OO0O0O0OO0OO0O0OOOOOCOObOOO
goooo0ooO0o0000000000000O000O00O00000000
go0ooo0o0o0o00o0000000000000000O000000O0O0
gooooOooOo0ooO0oOo0OoO0OoO0O0OOOOO0OOOOOCOObOOO
goooo0Oo0o0O0O000000O000O00OO00O0O0OOOCOOOO
0000000000000 0000100000000000000000
oooooooo 1~40000000002020000000000 1
goooo0ooo0o0O0o0b0o00O00O0O00O00O0O0O0O0O0OOOO0O0OOO0
goooo0ooo0oo0oo0o0o0ooO0o00o0o0oo00o0oooO0oo0oon0
go0oo0oo0oo0oo0Oo0O0OO0O0O0O00OO0OO0OOOOOOCOOO00O
goo000000000000000O000O0O0O00COOO0O0OO000O0
0000000000070 280080 1001000200000000
00o0o00o0o0oooooo 10~21000000000000000000
gooooOooo0oOoO0oO0o0OOOoO0OOO0OOOOOOOOObOObOOO
goo0oo0o000000000000000000000O0000O000
goooo0ooo0oO0oo0oO00oOo0OoO0O0oOO0OoOo0oOO0oO0o0O0
goooo0o0o0o0O00O000O0O0O0O0O0O0OO0O0O0O0OO0OOOO0ODOOO
goob0o0000000000000000000000000O00O0000
goooo0oo0o0oooOo0oO0o0o00o0o0oDo0o0ooo0oo0 3
gooooOooo0ooO0oO0o0OoOoOO0OO0OOO0OOOOOCObOOO
0o0o0oO0o000000000000000000000O00000O0O0O0
0oo0o0omOo0oo0o00o0o0oo0o0o0oo0o0ooo0o0oo00o0
goo0ooo0ooOoOooOoO0oOoOoOoO0oboOoOOoOObOOoOOO

02-Z06

02-208

80270 (0) zOO

10:45-11:00
J0000d00d0o0ooooooooooooooooo
°go oY ooot

lopoooO0OO0O00O00O0O000000000
OO00O00O0OO0DO0O0O0o0O0oOooooOO0ObO0ObOobOO0OooDooooooo
0O0o0b00o0o0O0o0obOOo0obOo0obOo0obOo0oboobOooobooobooo
Jgooo0oobooDoOooOoDOooOoDoDOooDOooDoooooooOoOoooOon
jooo0ooboOooOOobOO0DbOOoDOO0oDOOobOOoDOoODOoOoOooObOOoDOoO
gooo0o0obO0obOOoDO0obOOoDOOobDOobDOoDOobOOoOoOobOOoOoOOoO
goo0o0o0o0O0DbOO00OO0DbOO0OO0DOO0DOOoDOobOOoOOobOOoOooOOoO
goo0o0o0obO0bOO0OO0DbOO0oOO0oDOO0obDOooDOobOOoOoOobDbOooooD
goooo0obO0obOOobOO0obOOobDOobOOobDOobDobOOooobbooooo
00000000 (e.g. Palmer & Dingle, 1986) 0 0000000000
goooooooono (boooooog 04mm,03mmOOIooog
Jgooo0oooOoDOOooDOoDoDOoDoDOoDOoDOoDOooOOooOooOoOoooOoon
JgoooooOooOoDOOoDoDOobOOoOOOobOOoOooOOooOooDOoonD
Jo0o0o000O00OO00OO0DOO0DOO0oDOOobDOoDOobOOOoOOOOoOoOOoO
goooO0O000O0OO0000OOo0O0oOooO00obObOODOOo0OoDoOOOon
Jo0ooooo0o0ooo200/11L:13D0000 180/11.5L:12.5D0 0
goooo0obOO0bOO0bOO0obOobDOobODOobOOooobOOoooobooDoo
gooddooooooooooooooooooooooooooo
0ooddoobooooooobooooboooooooboooooooo
goooooooooooDoOooOoDoDooDOooDooOoooooooon
Jooo0000O00o0DOO0DOO0DOO0oDOOoDOoDOoOOoOoOooOOOoDOOO
Joo0o0o00O0DOO0DOO0DOO0DOoDoDOoDOoDOobOOOoOoOOOoDOoO
Jgoooo0ooooO0o0ooO0ooOO0o00oo0oooooOoOoDoOOooDoO
0000000000 (So & Takafuji, 1991)0 00000000000
gooooooooooboboooo

11:15-11:30

0000000000 Eodiaptomus japonicus 0000000000
ooooo

°goood oooood ooot
loooooo

oooooooooooooooOoooooOooooOooooooboooooo
0000000000000000000000000000000000
00000000000 0000000000000000000O0oOo0D
0000000000 0Eodiaptomus japonicus 000000000000
000000000000 0000000D000D000D0O0DDO0O0D
000U0O00o0oo0oOoUo 20030 2000 110000000 8000
000000000000000000 E.japonicus0 000000000
00000000000 0000000000000000O0O0O0o0o0o0D
Ooo0oOo0O0 abDOO0OO0OOOOODOOOOOOODOODOOODOOOOO0O0
000000000000000000000 800 100000DOODOD
00000 E.japonicus0000000000000OOOOOOOODOD
goooooo0oooo0oOooOoOoOooOo0ooOOoOoOoOOoOoDoOooooo
00000000 000000000000000000O0O0oo0o0o0onD
goooooooooooooooboOooooooboOooooooobooono
000000000000000000000000000 a0O0O000DO
0000000000 000D0O0O000D0O00 POOOODOOOOD
gooooooooooooooOoooooOooOoOooooooboooooo
00000000000000000000000000800 1000 E.
japonicus0 000000000 DODOOO00ODODDOOOOOODDOOOO
0 E.japonicus0 0 0000000000000 00OO0OOOOOOOOD
000O0O0O00000O0O0ooooo

— 315—

02-205



02-709 0000:000000 80 270 (0) ZzOO

02-709 02-710
goboooobooooooooooobooOoooooooo 0o0o0oooooooooooooooooooooooon

°gpo ool ooo? °oo ot
lDooooOoOooDOoO000,2D000000000

000000000000 00000D00000000000000000D0
0oo00o0000000000000000000O00O000O00O0O00D0AO0
oooo0o0o000000D000Db000000O00DO00DO00O000000D0
goooO0o0o0o0O0O0000000000000O0O0000O0O0O0000 ~
0obo0ooo0o000 ~000000000O0
Joooo0o0oboo0o0o0O0O0000000O00000000O000O00DAO0
goboo0ooO0o0o00O00o0O0O0ooOO0O0OO0oO0OoO0o0O0O0O0O000O000O0
000000000000000DNA ODO0ODOO0OODOO0ODOOO0ODO0D0O0O
goooO0o0Oo0oO0O00O00000O0000O00O00O00O0O0O00O0O0O00O00
gobooooboo0ooo0oo0ooo0oO0o0O00O000000000DAO0
0000oo0000O00O0O000D0 ECOOOODOOOODOOOODOOOOO0OD
000000000000 00000D000000O00O0O00O000O000D0
oooooo

00DbO0D0000000 DNAOODOOD011 0000000000000
Jobooo0o0ooO0o0boO0o0O000O00000O00O0O00000O00O0O00D0AO0
ooo00oo0o000o000o0000

0000000000 EOO0OOOOOOOOOOOOOOOOOO0O0O0OD
goooo0oo0O0ooO0ooO0o0O0O0O0O000O000bOOO00O0O0O0O0000O00O0
Joo0oo0o0oboO0o0o0o000000000000O00O000O00O0O00DAO0
goboobooooO00o0o0ooO0o0ooOO0OO0oOO0o0oOO0o0OO0O0O0O00O000O0
Joooo0o0o00o000000000000000000000O00DAO0
0oooo0o0ooO0o0oO0o0O000O00000O000O00O000O00O0O000O0
gobo0ooO0o0o00000000000000000D0
gobo0oboO0oo0O0o0oO0o00O00O0000O000O000O000O00O0O000AO0
0000000000000D000000000

11:30-11:45 11:45-12:00

lD00DO0O0O0O0O00000000000000

0000000000 (sexual size dimorphism, SSDO O 00000000
000000000000OooooOossbO0000Ooooooooooo
00D00000o0DO000000DOO0000O0ODODOO0O0OOO
0000000 ssbO00o0o0o0o000o0oD0o00o0oooooooooon
000000o0ooo0o00O00000ooo0o0o0O0o0oOo0ooooooooooo
gooooooooooooOoobo ooooobooooooo ooOooDo
00000 1000 000000000000000000DODOO0O0O0OO
000000000000 00000D00O00D 6000000 00O
00000000000 00000DO0000000000000000O0
00000oooo0o0o00000oooo0o0o0oooooooooooo
gooooooooooooOobooOoooooOoooboooooboooooo
0O00000o0000O0O000O0O0DO0O0O00OoOoDDOOOOoOoooo
00000000000000000DOO0O0O0O000000Ooooooo
0000000000000 000D0000D0000D0000000000
0000000000000000000000000000000000
J000000 0000000000 oD0UoU0oO0ooOO/o0Dooooo
0ooooo0oo0oU0oUooOooooo0ooU0oUOonD 20000 00
0 364900000 00000000000 000ODO0O0DODOOOO
ooog

02-711
00000000000000000000

12:00-12:15

02-712
JooQo Strixuralensil 0000000 0ooooOO

12:15-12:30

°goo00d 0ooo? oooo?d

lJopoOOo00O0000000000,200000000,%000000000000000
oooo

ooooo0ooo0o0oo0oo0o0oo0bo0O0000 100000000
000ooooo0oO0ooooo0oO0o00o00Do00o00bDo0o00o0
00booo0oo0oo0o0o0o0oo000o0000000000Do0O00o00o0
ooo0oooO0o00ooOO0O00OO0O00O000000000DOO0O00DDO
o0oo0ooooo0oo0ooUooo 23000000000000000
o0o0o0oo0O0o0oo0o0o00o0O0o0000000O0DO0O00O0000000
ooo0oooOo00oO0O00OOO0O00O00000000D0OO0O00D0DO
10000 10000000000000000000000DO0DO0O
ooooooOooooO0ooOo0oooOo0oooOobooOoOooooon
0000000000000 000000000O000000O0O0ODNA O
ooo0oooo0ooooOo0oOooOO0O0OOO0O00OOO0OO0OOOOO0bO
0 18SrDNAOOO0OO0O0O000O0000000000000000000
oooooooooo0ooO00o0 1000000000000
ooo0oooOoOo0oooOoOo0oOoOoOo0OO0OO0OO00OOO0OO0OOOO00bO
ooo0obooOo0o0ooOoOo0ooOO0O0O0OO0O0O0OOO0OO0OOOO0bO
ooo0oooOoOo0oOoOoO0oOOoO0OO0OO0OOO0OO0OOO0OO0O0OOOO0CO
goo0ooooOooooOoO0ooOoOO0OoOOO0OO0OOOOOOOOObO
goo0ooooOo0oooOoO0oooOoOoOO0OOO0OO0OOO0OO0OOOOObO
goo0ooooOoO0ooOoO0oooOoOO0oOoOOO0OOO0OOObOOOObO
goooooooooooooo

°gp oot oooot

lJpoooooooooooo
0JO0000 StrixuralensisOOOOOOOODODOO0OO0OOOOOOOO
goooooOo0oOooOoOoO0O0oDOOoO0O0obOOo0oOoODOOoOoOooDobOoooDoboD
godoo0oo0ooOOo0oO0oOoO0ooO0oDOoUOoDO0obOOoUOoDOoOooOOD
00000000000 000obOOo0oboOoobOOoOoooOoooOooo
goodooo0oooooOooOoopoOoooboOoDbUooboDOoboOooOoo
oood
JOd000oO0b0ooooOOoboOoDOOoDOO0o0oDOoooOoooOoooooOoon
goo0o00o0DOO0o0o0ooO0ooO0DooOOooDOO0bOoOooDoOooDOooD
00000000000 00oobOo0obo0ooboDbOOoOoooOooDoooo
0o0do0o0ooDOo0ooOoobOo0ooOoOOooDbOoOooOoOoooOooo
goooo0oo0oDOOo0ooooOoo0oooOooOO0obOoOooDBoOooDOoonD
00000000000 000DbOOo0bOOo0ooDoOOo0oooOooDoOooo
goooobooO0obo0ooOooooooDooooOoboOooOoooDgooD
godoo0oo0ooOOo0oO0oOoO0ooO0oDOoUOoDO0obOOoUOoDOoOooOOD
000000o0d0bO0oO00oboOooDbOOoOoDoOoooDooOooooooo
goooooo0o0oooo0oOooobO0o0oooooooooooDooooooD
Jgo0o0o00Oo0oDOOo0oOooOoO0ooOO0DoDOoOoDOobOOoOoDOoOooOn
godo0DoOO0o0d0obOO0o0dbOOooOoboOoobooooooooooo
go000O000o0DbOo0oO00oOoO0ooO0oDOoO0oDOO0bOoOOoDOoOoDOD
00000000000 0OoobOo0oboOobObOOoOooOoOooDoooo
goooooooooooo
goooo0o0oo0DbOo0oOoooO0ooO0oDoOO0ooO0obOoOooDoOooDOoonD
0O0d0Do00oD0D0O0o0bO0ooobOo0oboOooObObOooooOooDoooo
goooo0ooO0obOo0oogoooooO0oooooOobooooDooooDOoo
goooo0ooooOOo0ooooO0oooooOOooDOooOoOooDoooOon
0O0d000000o0o000obOo0obooooOoooboOoOoooOooo
goooooooooooogooboooobo

—316—



