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Abstract

In this study, we examined seasonal changes in organic matter content and macrobenthos community
in leaf litter piles that accumulate in a river mouth off the coast of Suttsu Bay in Southwestern Hokkaido,
Japan. We also evaluated the food habits of young fishes around the litter piles. The organic matter and
macrobenthos were collected at monthly intervals from January to December 2017, and 16 fish species (a
total of 132 young fishes) were sampled by beach seine surveys during May, August, and November 2017.
More than 60% of the accumulated litter was terrestrial organic matter, throughout the year. The organic
matter content in the litter piles increased from April to May, and then decreased until August; however,
it increased again during October, and then remained unchanged. Among macrobenthos, two amphipods
Allorchestes carinata and Anisogammarus pugettensis were the dominant species. The number of individuals
and species of macrobenthos increased from April to May, peaked during July with a temporary decline in
June, and then decreased. Most of the collected young fishes preyed mainly on amphipods including An.
pugettensis. Overall, the results suggest that the macrobenthos communities in litter piles change with the

fluctuation in organic matter content and that the litter piles act as a feeding spot for young fishes.
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Fig. 1

Location of the survey area off the coast of Suttsu Bay in Southwest Hokkaido, Japan (a). The shaded portion in

(a) indicates the survey area off Tarukishi, including sampling area (b). Dotted rectangle in (b) indicates the fish sampling

area. Closed circles in (b) represent the litter sampling stations.
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Fig. 2 Monthly changes in air and water temperature (top),
and salinity (bottom) from January to December 2017 in the
sampling site.
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Fig. 3 Monthly changes in dry weight (top) and composition
(b) of the litter that accumulated in the mouth of Shibayama
River from January to December 2017.
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Fig. 4 Monthly changes in population density (V) of the
dominant species in the litter piles from January to December
2017.
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Fig. 5 Monthly changes in population density (N: top),
number of species (S: middle), and the Shannon Wiener
diversity index (H’: bottom) of the macrobenthos in the litter
piles from January to December 2017.
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Fig. 6 Dendrogram drawn by Mountford’s group average
method with Bray-Curtis dissimilarity index of species
composition between sampling months. The months were
clustered into four communities (A-D) by truncating the
dendrogram at the dissimilarity level of 30.
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0.12m* 47 v 6733 HEB L 170 AR L2, ~v
BV ES ROEEPRDEL, 407%THY, KRNT
Mo HVEFXITITER27.0%, YAV TAVER
10.3% % i 7z,

TN—"T C:9 HDOHRTHERES I, A% 26 fH14,
FBEEIZ6MThHoTe. £V aY T AVROHEN
65.4% TH L 7iEs, RO F v v R Barleeia
angustata 73 11.5% % 59 7.
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B L ORI R L, 2heh012m’ Y
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Table 1 Numbers of individuals and species, and the dominant species in four
communities (A-D) classified by cluster analysis.
Community N S Dominant species
A 33.3 4.0 Anisogammarus pugettensis (43.6)
Allorchestes carinata (39.1)
Gnorimosphaeroma spp. (10.5)
B 673.3 170 Al carinata (40.7)
An. pugettensis (27.0)
Gnorimosphaeroma spp. (10.3)
C 26.0 6.0 Gnorimosphaeroma spp. (65.4)
Barleeia angustata (11.5)
D 26.0 7.0 Insecta spp. (21.2)
Acari spp. (21.2)
Al carinata (15.4)
Oligochaeta spp. (13.5)

N and S represent number of individuals and species, respectively.
Values in parenthesis indicate the ratio of composition (%) in each community.
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202% HBL L 72 1ED, ~y BV EZ XB L OE LM
Oligochaeta spp. & L% < HBL L7z (ZFhvE
154 B XV 13.5%)

3—4. ABEEH

AR IR IE S vl I, 16 FE 132 iR T
BHoTz (Table 2). &A TS {BES NI,
5 AMEEM: DA V) /3T > 7 Blepsias cirrhosus (21—
R Be) @ 29 ik, 8 AWk Md ™ 7 A Tribolodon
hakonensis (=1— K Tha) @ 27 filfkR XN 11 ARBA
IYNFL 7O AR TH T, 5 HE 8 AL T
RESNTEDOERE Y FABLOEEMED Z X 2R
Pholis crassispina (23— K Pcr) Tholk. Fi,
PRI 28 U CRIES NI DIZA Y NT U T TH -
Te. AYNTFUTOEREIE, 5 H23439 ~ 61.1mm,
8 A7379.5~109.4mm, 11 A 7%%90.5~ 111.6mm T
HoTe.

FIRA A ITBWT, HLERNSBRN I & LT
B SNz 8 At SIc I LI ENARY E R
B IRI % Table 3 1TR LT, 728, AIZEIZRWTE
EINTABHOHELENEYIH LM OE &R EL,
HAL &N 2 2% LA ORI LIZ <78 d T
», WL ZRINL TROTEZR LT, 5 HDAK

AL BB S N BIE, BAEEDOX AT O
Mpyoxocephalus stelleri (22— K Mst) & kMDY
¥ 7 & Pallasina barbata (22— K Pba) Th - .
XFRAHITAFIaciHE b HYV L Iaxt,
YX¥ryFidaazblWige A3 axzbF
Melitidae spp. @ IRIEAF <, TS UHEEI T O
Tk LzoTWe, 8 ADARIELH I ShvTcfa
Bk, 774 &WEKMED T X & F I Ditrema viride
(2— K Dvi) Td o, IRIMEDE D> IR,
T 7 ATIRERM (41.2%), #HIEEPIM Nematoda
(382%) BXaaxzvlil (14.9%), 74 %4
TiFIaxbtilil (82.3%) BLUEEHM (8.0%) T
Hole. 11 ADHZRRBEAL S HH S hic i, &
HITHEGKED 7 ¥ A Hexagrammos agrammus (22—
N Hag) & AY 7 A F A H. octogrammu (32— K
Hoc) TH o7, 7V A TiEa B A Bl Nereididae
sp. @ IRT 2N 7> o T2 iE > (36.2%), RAIET s
31.1%, I EHHNR19.0%THoTe. AVTAF
A TIHAREE Y (54.6%) DIFh, LEFHOTY Y
34 > ¥ Hydroides ezoensis (18.9%) B LI
AR (94%) @ IRIfEE»r>Te. —F, 5HES8
HIZRE e SN2 r X RTiE, Jaxt
HMEHE AV XEIac o IRIEREL, 5H

Table 2 List of fish species captured by beach seine surveys around the litter piles in May, August and November 2017.

May Aug Nov
Fish species Code Total
TL (mm) n TL (mm) n TL (mm) n
Tribolodon hakonensis Tha 91.3-142.5 8 48.2-249.0 27 — 0 35
Pholis crassispina Per 115.8, 126.4 2 78.6-163.0 8 — 0 10
Stichaeopsis nana - 179.5 1 — 0 — 0 1
Hexagrammos agrammus Hag 173.8 1 — 0 128.4-206.1 3 4
H. otakii - - 0 - 0 145.7 1 1
H. octogrammus Hoc — 0 — 0 130.7-182.4 3 3
Mpyoxocephalus stelleri Mst 19.9-27.6 3 — 0 — 0 3
M. brandti — — 0 66.2 1 — 0 1
Porocottus allisi - - 0 - 0 40.7 1 1
Opisthocentrus tenuis - 35 1 — 0 — 0 1
Stichaeidae sp. - 20.6 1 — 0 — 0 1
Syngnathus schlegeli - 170.5 1 — 0 — 0 1
Pallasina barbata Pba 46.7,50.1 2 — 0 — 0 2
Blepsias cirrhosus Bei 43.9-61.1 29 79.5-109.4 17 90.5-111.6 4 50
Ditrema viride Dvi — 0 76.0-100.8 17 — 0 17
Pleuronectes schrenki - - 0 75.4 1 - 0 1

TL and n represent range of total length and number of individuals, respectively.

Codes are used in Table 3, 4 and Fig. 7.
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Table 3 Composition of stomach contents by index of relative importance (IRI: %) in eight fish species in which

undigested matter was detected.

May

Aug Nov

Prey item
Pcr Mst  Pba Bei

Tha Per Bcei Dvi Hag  Hoc Bcei

Nematoda spp. - — — -

38.2 1.3 459 <01 31.1 54.6 -

Gastropoda spp. - - — - — - 1.3 0.1 - 0.2 -
Polychaeta spp. - 3.7 — - 04 - — 2.3 — - -
Nereidae sp. - — — - — - - — 36.2 94 -
Hydroides ezoensis - — — - — - - 0.3 0.8 18.9 -
Crustacea spp. - — — <0.1 1.0 - — 2.2 3.9 2.6 -
Gammaridea spp. 56.6 64.3 80.0 79.2 14.9 46.2 - 82.3 19.0 6.4 63.2
Pontogeneiidae spp. - 2.8 — 1.0 — - - — — 15 1.6
Melitidae spp. - - 20.0 - — - - - — — -
Hyalidae spp. — - — 1.0 — 0.5 - 1.3 1.6 0.5 —
Allorchestes carinata - - — — — 5.9 - 0.0 - - 0.3
Anisogammarus pugettensis 38.8 29.2 - 18.8 - 19.1 - - 1.0 1.8 21.7
Gnorimosphaeroma spp. - - - - — 1.6 1.8 0.3 - - -
Idotea ochotensis 2.7 - — - — - — — — — -
Insecta spp. - - — - 41.2 - - 8.0 — - -
Seaweed 19 - - - 0.2 15 5.1 1.2 1.1 0.2 2.4
leaf litter - - - <0.1 4.1 24.0 459 1.9 5.3 3.7 10.8
Others - - - - 0.1 - - - - 0.2 -
Each value is proportion excluding digested matter.
Codes of fish species are given in Table 2.
IZIXRTHE DY 56.6%, $HED388% TH-7eh, 8 HIC
FEAME T L, ZhEn462%BET10.1% LR>T,
O 2EOHEMDMIZ, 5 HIZFR—Y I ~F LY
Idotea ochotensis, 8 HlZ~>y YV E/ X, £/ X3 10
2 P Hyalidae spp. BX A YV av T Ay e 6
ST = " N - ° 5
PRSI NI, FTe, FAAMIRZE L TR
HEhA Y NFT 7 TiE, SAIFIatHfliHRB L 0
ChyHVF&Iaxbo RIEREL, ThEh 20
79.2% B LN 188% &R LIziEh, /7 XIFaxbF} 15 |
7 437 3 2= EF} Pontogeneiidae spp. DUl 5 19 |
bt Ehiz, —J, 8HDA Y NF IO IR, i NS
BOBBI & LIRS L BIT 45.9% R LIEIED, 20 . .
N e Vs i et s s N H 1 | -
HOWILENEY I, Y av T Ay EBRIOE May Aug May Aug Nov Nov May May May Aug Nov Aug
Tha Pcr  Hag Hoc Mst Pba Bci Dvi

JE il Gastropoda spp. Td 0, Ui i 56 o B 4 136 3R
Inigpof. LiL, WADA Y NT Y 7O IRI
L, HOIa=ClH2?63.2%, b HVFL&Ia
T UM 21.7% %89 72 EIIE R L oA L 2r o T,

ZEHITBNT, HILENEY B REEm E LT
Mith S 7z 8 R OILIGE CF B X O H WA EER
¥ SCI % Fig. TIZR_ LTz, 5 HICRESNTARET

Fig. 7 Monthly changes in condition factor (CF': top) and
stomach content index (SCI: bottom) of eight fish species in
which undigested matter was detected. Codes of fish species
are provided in Table 2. Single asterisk denotes significant
differences (Mann-Whitney test, P<0.05) between the
sampling months. NS represents no significant difference
(Mann-Whitney test, P>0.05). Values identified with the
same roman letter are not significantly different (Steel-Dwass
test, P<0.05).
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Table 4 Relative electivity indices for prey items (F) in eight fish species in which undigested matter was detected.

. May Aug Nov
Prey item
Per Mst  Pba Bcei Tha Per Bcei Dvi Hag Hoc Bcei
Gastropoda spp. -0.81
Polychaeta spp. -0.56
Crustacea spp. -0.82
Gammaridea spp. 037  -0.10 0.25 0.07 -0.77  -0.20 0.30 0.03 0.67 0.40
Pontogeneiidae spp. -0.64
Hyalidae spp. -0.91 -0.86 -0.63
Allorchestes carinata -0.90 -1.00
Anisogammarus pugettensis -0.52  -0.70 -0.80 -0.11 -094 -0.70 -0.81
Gnorimosphaeroma spp. -0.82 -0.86 -0.95
Idotea ochotensis -0.35

Codes of fish species are given in Table 2.

CF b @moTeDIFFXF AT YA (Mst) @ 13.6 T
Hole. WNTA Y NF 7 (Bei) D87, 7 7 4 (Tha)

D17, ZrXErR Per) O35 YX7F (Pba)
D 0.7 DNEITE W CFitiZz R L. 8 HITHREINK

AT CEFRROEP->TEDX, T4 2> (Dvi)
DIITHY, MNTAYRNFTLTDI4, TITAD
86, XX LHRD3I6DIFICH NMiZERLR., 11 A
ICRESINTAFETIZZ VY A (Hag) ® 137, ATT
A4+ A (Hoc) @122, 4 Y "F 27D 10.8 DIEIZ
CFIENF L 2o Te. HEOFA A ITHE Lz fafiic
DN, FAMO CFZIIRLTcZ A, 77415
H & 8 HoMIZHEAPRRD b (P<0.05), #

TXURITS AL 8 ADMITHRZEZALNRA o T,

e, AINTFTUTTIE, 5HESABLCILHAD
flicfimzEmmi & (FnFh P<001 B XL
P<0.05).

—7J5, SHITREENATET SCI PR FEP->
TDOREAFISHD 125 THY, WNTA I RNF
TD86, YXUADG62, Z7rXxUiKRD3Y9, 774
D 13 DIEICHEWEZ TR Uz, 8 ATk S iz fafi
T SCIBZLEP->TDET /A D32 THY, Th
27X VRO 28, TAXFTIDLY, A INNFTUT
D 0.7 BTz, 11 A IS S e il T SCI A3
bEPSTEDIE, A YNFUTDL2THY, RNT
ACTAFTADI2, 7V AD2T Thot, HED
AN B Uz fafRiconT, & HR O SCI % Hg
LickZlh, v7A4LE2rXRTIES5HE 8HDHH
ICHTEZEDSIRD BNIRIAS TS, A I NF 2 T TIETAR
TOFEADORICHEEERRDON (5L 8ABL

W5 AL 11 1 P<0.01, 8% 114 : P<0.05).
FIREAIZBNT, HILENE RN & LT
Mt Xz 8 faRE D RHAEM T 2B INMIR L E %
Table 4 [Z/R L7z, E DSIED#ERPEZ R U2 491X
FacbtliHOAZATHY, fMoOHEMIAMEL DA
DERMZR LT, EOfA +0.6 L EE 7213 -0.6 LA
Toff L HEMOHMAGDEERD E, b HIFEXFR
FTH Mst) BDhr AV FLIazizrL T, £
IYNTF VY (Bel) B7rdrHaaxzvehl, £/ X3
AT ERBLOM A XX I L THDE
&R L. 8%, 727 A (Tha) 2SHIH MM
Crustacea spp. BXOIaz VliHIZH LT, &4
FUAR Per) MEZRIaxb®l, ~vEVEIX
BLOAYav T oYz LT, £ IYNF U TWIE
BHBLOAS Y ay T AV LT, T2 F2
(Dvi) WEZXFaxthl, ~vEVEZXBINY
AV AV T AVIBICH L TADERMZR L, 11
AL, 7Y 2 (Hag) LA YNTUTBRRHY F4
Iz BITH L CADBRM AR LIZIER, AVTA
F 2 (Hoc) 2Tzl icxf L CIED@RME,
UHU X I az BTk L THOBRRMER L.

4. & &

4—-1. KB - KB -BEADOEL

KR ERIRIL, EHIEPLRITMITITERL, 6
HIZ—IAE R Lcb oo, 7 ITEkdEEiE Lz
#, ZXHPFTERLE, Zhiby, KiBFSELR
FMUTHBE L C WD EEXBND.

—7, HimiZ, ELSUEIPITTEL, kb4
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WA, BIE R

T Cm< 2 ZmR LUk, FEEOKZE10m
DRI BT B4R 258 LT 34 £ 0.25psu TH
2% RIWEL Tk 32psu LU N2/ 2 Z &3l &
nTnd W &5z, AE10m BEICBIT 55T
3~ 5 HIizH#mIR< (33psullF), 11~2HIiclt
B < 72 B (Bdpsufiftg) ARLTHY Y,
AFEOFER L R —F LT\, dbifEEoR)ITi
ZATHIAE KT 2 1@ 2, Wk~ Dk o HERE A
BMETWAE KORL Y Y, KiZEkER5. %7,
AR ST IR B R Rk R ORI, A
11 A FMIEEEicEbn, 3H NI»H 5 H EA)
T TIERE I & o TR 5 Z & 25
LHNTWE Y, ZhbDZ end, HAH ST
OWITIE, KITBAKITE > THRAKDOEBEEZIFIZL
IR B TN ITR Y, BLSHEITHITT
AL K DA X > TIERIEATR D DD EE XS
ns.

4—2. BHLERBISOFHEE

FEHRMT RIS I BV T bR 2 k4 2
Hewmig, Mzl L CEREOFARRWEEZR L 2.
¥, AMMBROEHEIIZONT, 1Hicabhik
VEHLIERERSGIE, 2~ 3 HITWHR Lictk, U4 HI
B END L EBIT, 5~ 6 T CTHEY RS
L, 2o%ik8 Ax TR LIS, 9~12 ik
TR AIZEEINT 2882 R LTe, — 0, BB
TR & ¥ e~ O MUK A ) O BEG B ASTRAR &
nTEY, 10 AOHFEFEMICIBERIY -7 ITEL,
HORKHAPIB L U3 ~ 4 AOREHICZ N ZH4ER
PRE D 40 3 L T 50% A3 112> HIR RIS~ T 5 Z
LIRENTWS Y, ki, B OIITERK S
N5%LIEHRGOAEEOEIZ, MEPSHED
KRR L OVEEE & —83 5 Z L st
59 KRFZRICE T B I SRR R)B &
Qe ERH Y, KRNTORMSEHA (3 AR
fi~5H EA) ITEBEMERERLTND Z Ehb,
TS O A 8 Te FARE 1T T2 B E BN
HaShTnws &L b5, £k, MEHA%BOS
ARRBEAREDOEHENHE>TND2, 10 DK
BT BRI ADRE L RoTnD., TOTEhb,
A P B D BN IT & D KRHZKIZ X = TR E A
I BEE, WHRICHERE L 7o R SRR ITIR I~

T L3 <, RN IS S e b
RIS 2 TS R S B,

2B, KWL TIITRRBRICER - Thkids X O
HOR R AT B BT SR, I3 m T ks
RAGH B EFSN T OREFALIRLIRES Sz,
LTehio T, %HERBGOLHITIE, BEBPHRZR
E OB X 2 BB O ROURE (T HERE U I H
O H ETFHBELTWD Z e gbhd., £, K
WFFETIE 2 ~ 3 AT THRAHSIZBNTHRBHED
WA SN2 hr o Te s, BAEHE K 0 b BRVGE
IZHEBIEPHERTL THEREME D E X 5N 5T,
IS —ICRBOTELERRIENHE LI L, B
BFECIIWE TE R,

4—-3. ¥70ORYFRBEOEHZEL

FFARNT R SE D YR BIEMERTIS ITI, SR D IE A,
G, 2EBEBLOEREER EP ORI D <Y
oy h AFEPEREN TV, £, ~Z7 Xy
h ARHEOE I, ~yEVEI X, b H )X
JaxztBIVAVaYTAVETH-EIEN, <7
oY b RAORMEAEL & T OB EITIALL L T
Rl T2bb, RMEEEEEEHE, 4~5H
IR L, 6 HOo—RivemdaHkAT6~T7H
IO L7283, 8~ 9 HIZiXgdicizL, otk
12 HETIRWETHER Le., £7, BLHFEO~Y
BVEIR, b HVFAIacbbBINSMVYavT
LY O FEOHR R LTe. —J7, H XA
BOBER L 3B o bR LT, Thbb, H
X, 4~6AickRL, 6~8HIKCTKRLL%, 10
HIZHOEA L2, 11 ACREMEETERRIL, %
D% 12 AITIZHFOHINTEE T e,

5 Lie= 7 uxy N AREOERE A VE D BEHERY
DOZEMIZEL & BEM T TAR S &, BB & R,
A HKIZ K> TH DR SNAD L Ex bR
D AAPBRAICEIML T, BHERBEOH
BRSNS in o 72 6 HITIFAR L Tz, 2017 4E 6
A FANFESIE OB X v, deifiEs B A O Rk
BIEAR0 4", WY 06 RS TR 2m
EHABADLL ALNEY, Zhiv, BHED
BT AE > TRIFRREAEIN L, & DIEHERES 1A
MG SN e b OO, iR LIk > THELIEHER
LA Z T e Z LR IS, D%, 6HIT
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HbNle< 7 axXy b ZAOMRAERE L EBE DWW,
WNHIZKIZ K 28 e 22 M D AR PIRIRIC L 5% B
WEHRIGOBELSE L RIERE X bhE. Zo
X OB EOTEREE, 9HAD~ I u Ry N AR
HICHAROEEEEZ b DL EZBND, —T,
HX6 Hicikmb iz, 10 HITbhEH LTk 6
H&E 10 A%, WO~ axXy NRIMZ T, HY
FIRMNETTOHRBREDRBERICF =HR L
OFIHRROEDPFFRINCRH ENTRBY, Thic
X0 B RL ol EIbNS. £, Z0OZ LI,
6 AL 10 Ay b aEMAH SN Z L bR
BL TN,

AWZETIE, 7 TAZ=HIcEVE&EAD< s B
v NABEE 4 TN — IR LT, FORER, 71—
TAZIH, 4H, 1ABXIV 12 HDOLA P HHITH
JTo~7axy N AFETHER S TR Y, K
Bhiel, brAHYVF&IaxbrzFEhE LTk,
IN—TBIiX, 5H, THBXUSHDOEMNLHEIZ
NI TO< 7 Xy M AFHETHEKR I TR Y, Ak
BEREBEHERLBIZE L, ~YyEVEIX, bUHY
FHXIAATERBIOCA VY ay T AV EEZERELTY
oo TA—7Clk, 9HAORMLRER S, ik
LRI L, AV AT AVBROIE, KL
LA FRETIHETH T, I V—T7DI,
6 A& 10 AT kS, BEKkEOEINZ L5 HKI
BLOVETEIZ L 0 S A S B RHHO
<~ 7uxXy M RABETH Y, PEESHITZ TR,
X =HB I OCEBER L ORJIEROA Z e L
Tz,

Mo XXIacizonTid, BRI T
HEHERBBITBN TS HIBL Y, HHEEERE
B 0BT L THHLTWA Z LIRS
nNTns Y, KRBV TH, 9HAZBRWEZTR
TOHIRBWT, BHEQHAN—EU EABND &
Ldiz, AV X I acRETMINENRS <
BT, 72, KFRIZBWTELIEDOEIE 3R T
N9 HiTix, 1Y a7 AV oL R ERER
OFHEREZR LTI D, BHEZFHLTNS
SHHMIIE DO L L DITBEIL, EHEEEAE
R E LRWEMPBZOBTRAEE T ITERLTL %
WREMEASRIR S B,

4—4, BHICLIELERBSEOHEELE LTOFA

FRARITRE R e O BIEHERIRFI CREE S e s
% 6 THhoTe. HATRD S SBES AT,
SHBAYNRNTF VT, SABRYTABIOCN ALY
NFU T Thole., £, 5HL 8 HITHBEL THIHE
L7cBiZY 74 L I<F R THY, FdfzmL
THELIZRIZA YN T Y I Thote. EHIT, RE
SNTBFDS B, A, AT A Syngnathus
schlegeli, /~7J ¥ v # ¥ Opisthocentrus tenuis, 7
A J X Hexagrammos otakii, XAHTh, AV /NF
VI, YXUFBLOI aH T H LA Pleuronectes
schrenki 1%, YIRS O Y% HREHERY T 3L
PHERENTVWRAMTH-Y. Z0ZLhb,
MYEBREHERIGITIE, A &k O R RAEL
THEELTWSZ ER%bis.

AWZETIE, FHEMRBS CRESh Ao AN
BB THIT, MRS OREEE 2R daEL LT
R BB ARE IRI 2 U, £z, A iTxt
TR ZMD T, BEIRMIFHRE 258 L.
ZORER, HREOFHINRMEME LT, 5 HITHES
N IactfiBB I H ) F2Iax
7z CUiHEOE G Rm <, 8 AIBRES AT
I3 HESLHRIE B ORI GBS 5 b 00, Iax
Ll H &kl L TR L TnD Z EaUREk. ¥k,
1WAZ, ATy 7 TciFgacbtiifgBIVO M
AV FEIAax D IRIENREL, FVALATT
A FATEIDAFO IRIERT NS OO, i fH%
LB LTV, TRHDZ b, URHEIZHRA
%3 U CYE B IEHERE IS IR T 2 o 2 E 2 814
Lo TNB I EREDbND. 728, 8 HITHILEN
e LTt SN eEHEE L MIBEIMIZONWT, Hi
BT 2 B3 D BTN A E N2 H D
THV, BFEIFZEENMENRTZD, fHE L COMEX
BnboLEXHNS.

—%, =7 uxy b AR TR ES R D
Lhpole~y EVES REFHLEDIE, 8ADEX
FUROATH-T. TORDO~Y EYE7 XD IR
fHIFMEL, EIZAORIREZRLE. 202 Enb,
~y EYES X, HLERBSBOMBICE > TEHE
REERE LTI TOWARND D LRI S,
L, AMRICBO RSN vy AR
EHO~NYEVESRE, b HVFXIaxLiclt



WA, BIE R

NTNAKRDS < b Nz, AEICEMShz
LETHMERRL, MLENRME LTSz
Do RN B 5.

AR TIL, AEHORFBREERTIRE L L TR
JECF#8H L. 22T, 5H&8I0#E L TR
LENTTTA, X RBECA IYNT U T
RTbdL, ¥r¥URIE5HE 8HTCFITHEEIZ
inoTehs, T4 YINTUIE5AED S 8H
DIFIBERICE WM 72oTe. Fle, AINTUT
I, 7 2 A RN X T R B A I AT
L TNl Enb, B EITHT T OUHRE O
AR & Ok 22 EI2 X 2001125 O T RHOM
T & o TR TREZR B A B I L, Zhb 2 fufl
DFFIRENHE o e LR SN S,

HAGR)E 2 LTI E L CHANARMERTEH SCI
ZEHURER, ARICIVIEZERZ DO, KA
THMB L@ Ba btz 37%bb, SCIIE5~
SHIEFL, NMHIRHUOER LK., ko ko,
FHOTFERWEEMIWEETH Y, FTh T F
Z2IaxbEEBEL THD AN RS,
Oz, SCIix, by HVFxIax b OfEELE
I EAZITTVWE D LI EN 5.

ARIFZEORER, FHAIN %28 L TR b ERRIS N
ICHB LI i3 A Y NF U P Thote., A, x
CEBICERT B AL I IR ORETH DY
Ele, AYNTFUTE, AAEMZEL CEicgax
FHiHE oAV aactZ2BHL TV 20
I, v TR O — 2B VBB THKRE
80 ~192mm DA VY NNT U TR H ) A Faxt
LNy B E 7 XJgd—FE Al malleolus %4 35
HAEXERHE LTSI L—8T 5. Fi,
oAV FEIaco IRIEIZAZ L IZEHL, 5
HIZ188% THoTedizkL, 8HIKIZFO% &2V,
NARRIEHYR2L.T% EeoTe. =7 vy b AHHE
DB hrH Y FE I asOfEEEISE, 5H
X 272% THh-o72h, 8 AIRIFMETRTLTLI% &% -
e, 11 HIXHOCLEFRLT89% ER-THY, k
VHVFEIaz D IRIEOZES) & —FH L Tk,
N H Y Fx I ax OB, BEIRDOED
WEWRBTIZ5 L 10 HDE 2RI TH B Z &2
EhTwnsd Y. KFRIEBWTS, 4~5H, TAB
10~ 11 HIZ b H Y F2 3 a2z O

LTy, FAETEEHIEIZBNTHIRE) WA L
R OGN AT T2 Z & 3gibhd. £k, 1 YN
FUTONT) FE I an BTt D ERERE,
SABLXUCUNADEXRENEN 080 B LTV -081T
HBHZEhBENbDOEEZOND., —J, AFEOIF
ool TS ElX, 5 AHBXU 11 HTIEDE
RMEZR L, TRHDZ EnD, YT 713
JHIE 258 R ICHERE L TR Y, ZohT5AE 11 A
VEEHIIT X D AR B INE » CBRBEIIC S < FEfE T
HEERELTCh AV FAIacrZfHLEZDO
LEZOND, T, AYNFUFOCFIZ5A LY
L8 HBLT I ABHREIZEH NI &b, BifFgo
HEHIEMRS IR E RlERic L abns itk
D RO FIBRBIZ BRI ITHR N TN D Z EAVRE S
h3. &biz, SCIE, 5AD86 55 8ITiX07
IR L, 11 i 42 8mL <y, Zhb
DOEOMIZIIAREENRRAD BN, 25 L7k SCI®
EENCH L CH EERHEYTHD P A FX T
TEOMEBPHE L LbDEEXLNS.
AFRICBNTRES N A Y NTF U T OLEER,
512439 ~ 61.1mm, 8 /2 79.5~ 109.4mm, 11
A2 905~ 111.6mm %R Lz, Jeakdr— A0 Y&
THE~ 10 AlRBRES NS IYNT U TOLERIE, 2
MAOMR X O TZENZER 100 ~ 125mm B L T
103mm, 3 EM OB XV TENZE N 122 ~
137mm BEL 115~ 143 mm TH v, FEINHE
£ 80 ~ 120mm DFEN IR D LN E WL Sh
TW3 ™. Fie, KON, ks s
TIX6AY, vy TR ItETIX7T A LNTH
n P, LA 11 Imm TH D P Zhb o
b, ARICBOCHELIERBS Tl shi
AINFUZE, WERbHEREHBI SN, E,
BREMKEOLRITRRRICMHMEL TWeZ b, K
L, A< Ed 5~ 11 AD 6 »ARMITEERICHE
LIRS AMA L T3 EEZ 2 b, EHIEHERTS
WA INT THORES & LTHIEL Tnb Z &
DRI NG,

4—5. BERKBRRICEITHREERERS
AFGETIE, FFHMTREEHISE IR S5 36 b HEME:

FBOREMEB LU0~ 7 a Xy F ARHEOFHIZ L%

HARD L LbiT, EHIEHERYOABIT X DA O
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EeEFA L, 22T, T TR T
SNDVELYEMERS & ik LU, dbdil B ARUHR R ITE
& E D 2 D O HIEHERS O Ml P FE A R
w95,
IR, WS aEmBI e Ihs Z L
IZ X0 EGIEHRIG S RABIM S, FRlZE T TR
VAV FE I AT BT DR P E Lew
ruxRy FABENEREShTNE Y. &bl b
HVFEIaxzeBrualer I H LA YEa0EER
Lo TNAB Y. —F, FEMTRRIIEICB T 5%
HIEHERIE, IR O X 5 ITHERE L TERK
INnpnicd, <7y N AFEOERE L V.
IR, WREHIEIC X DR OAERINEELTNWD &
EZHND, PERIIINE, fapk Aok E s
B2 2325 & & big, MREHITRaE 2 e »3
FET DD Y, WS OUIRRORED S O BREASEE
SINDBEMITHD. ZOky, ISR < P -
TWTh, IR R 72 R & Pk > T
B, —F, FHENRRETIE, FLoigic Xk v Rt
RERESEERBLTRET S Y. 2ok, B
TROWMIFEBH L3 <, HHERRLS~ 7 ay
N ABEORIIALEIL Db DEEZLND. &
Te, FFASETREERHLGICRIT B <7 v Ry N ARSEORE
X, SR Tl & LT BEE &0 5 S TR 1]
AEFETH DM, KbELHTIFMI~YEVES X
THY, RNThH)FAIaThote. %,
MR TIZS APD 11 HIZA Y NT v THEARH
HL, b AUF&aaxbrEfke Ll s 3
BRI LTRHHL T, S5, £ IR TUTE
NOHEADIREINTEY, HORELE L TED
EMRG SR SN TnWD Z e sbhic., L Eokt
NS, dbiEE B AUHP R ITER SN D 2 hFi0vED
EHFEGOMBAE LT, 1) FHLEHSEESIE, Kl
WAL ELEE R E OB RSN Z LTk Y
JER S, W)ilEe, K4 - BRI X ONERR O %
72 & OFEFMBEALDFE EZ 1 THIBEREILT S Z &,
2) WHMEE B E Lic~ 7 v Xy b ABHERIE AR S
N, O ICERRNICHE TS b T 43
T ERHEAHOME LTHHINTHWS ZED 2 4
MBEFLND.

AWFZETIX, FHRNTHE R HIC TR T 2 % b HEHERR
OB L O~ 7 vy s ZAREO R LI %,

Vb TEHERRS O fa 0T X B BRI 0 FERB 2 AT L 72,
ZORER, EHIEHRIG A OISR X OB &
LCHEHETHDZ LR INE., Lrl, HHET
T OBHIZEAL B X ORIEIZ X 2 85FH o RiZ, Hh
Wiz k> THERD Z e bmahic. 4%IT%H U
BOEBEEREZEUATT 01T, E5I124 < OIS THE
LIRS A TRA L, HilEEa MBS & A e o
Btk EFET 2 LERD D.

5. Bt

AR OFEIzH Y, BHhRAEICS KD ZThh
% L TN R T F RT3 B 2R BER o i LB T3
£, FRRE AT, IR R BN, S ONC R 2
W OBURA NI ZE B L EIF £ 9.
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