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On the Japanese Style Bronze Mirrors Colledted from
Age-old Tombs in Okinawa
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Notes on the Historical Changes of “ SAKE ” in Miyako and Yaeyama Islands

Toshiaki HAGIO

(Okinawa Perfectural Museum)
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Notes on the Small Vertebrates Trapped in Road Gutters in the YANBARU Area,
the Northern part of Okinawa Island, Ryukyu Islands
(II) Trapped Animals in Three Survey Routes

Yoshinori CHIGIRA

(Okinawa Prefectural Museum)

Summary

A survey was conducted to suppose the cause of incidental death of small
vertebrates trapped in steep-sided gutters along mountain roads in YAMBARU,
the northern part of Okinawa Island. Three routes (St. I, St. I, St. ) ,with
a total gutter length of 3747m, were regularly investigated. © The number of
individuals for each species trapped was counted at intervals of about one week
from 20th June 1987 to 29th June 1988.

Both the number and the death rate of trapped individuals varied among the
survey routes, and mortality may be influenced by micro environmental factors
around the futters. It is suggested that lengths of unbroken gutter over 200m
cause a higher death rate among trapped animals, and that the basic gutter

design provides little opportunity for escape.
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Fig. 1.  Map of the northern part of Okinawa island, YANBARU area. Locations
of the three study statins are indicated by broad dotted lines.
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1 REBERICBIEETRE R, St. TCBI3HBAILOFETER, EFTEEER,
RUBTE,
1) St. TicHBIF A% TIRIL Table 1. The numbers of species and individuals in Station I.

. . The number of trapped individuals per 10 days,
198746 A2 5198856 & T their death rates, and intervals between surveys

D, St. I TOETIRFEIR->L are slso presented. ‘
q ci% 1& g] 2ICELHTHS o  Date of - No. of No. of Indiyiduals Live Death I
. S survey species  individuals per 10 days Dead rate (%)% nterval
% 11, %’Eﬁéaﬁ@fg?@ Jun 2021 0 0 _ 0 0 =
¥, HETFEAE. ETEEKD Al 5 119 305 118 i . 08 39
_ Aug 15+16 2 2 14 2 0 00 14
R, ACREEE LD TH D, g5 4-5 4 4 21 3 1 250 19
- D% Sep 13+14 0 0 0.0 0 0 - 8
i i ;;]‘:;O H ;;;ﬂ;:—f{f{f Sep 26027 7 19 15.8 17 2 105 12
; ROFHIZE AU o 24025 3 28 04 28 0 00 27
- - - Nov 7+ 8 2 24 185 2. 0 0.0 13
bDTH2, TS, St Nov 21+22 8 124 954 123 1 08 13
BT AR TOEHEREICD De 5.6 2 11 8.5 0 1 .91 13
. Dec 19+20 1 5 38 5 0 00 13
WTEATH B, Jan  9+10 5 88 44.0 87 1 11 20
FAFNORAERICB T A% Jan 23204 2 12 9.2 12 0 - 00 13
Feb 6+ 7 1 7 5.4 70 00 13
THEEE. —BLZVRT8ET oy y.n s 74 520 74 0 00 14
B oS, BTEEASITVES M 2-13 1 3 16 3.0 00 19
Mar 2627 1 20 154 20 0 00 13
bdofeo —FEEBLTE,  4p 9010 1 15 s 15 0 00 13
ISEMAETLTWS, HEHE Ae 2824 2 104 800 9% 6 58 13
a May 7+ 8 2 37 285 3% 2 54 13
OETEBEPROEHLTE way2u-2 s 86 662 &2 4 47 13
@ . %Tﬁﬁ@§ﬁﬁﬁ"]ﬂ§'ftci Jun 18+ 19 2 19 7.0 19 0 0.0 27
. Jun 28429 4 8 8.9 8 0 00 9
BTV, EMEEEICS W Total 18 809 79 19 23

Th ZUVEHTIE 124F{F (11 X Rate of death = Dead /No. of individuals x 100.
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Fig. 2. Seasonal changes in the number of trapped animals per ten days and their
death rates in Station I.




21+ 22H) OE TS -7z, 6520 21HE 9 H13 « 14H OFERHT S TEEILE
Moz, —ERITIZS0IEEDTE TS » 1o, BT EGHOFHIZ/LIBRTE L,

9) St. MicBYBETHRE K2, St. HicBI3EER S EOETEYR, ETEEE.

St.MicBFBHFETRRICD RURLE,
- Table 2.© The numbers of species and individuals in Station II.
WTRERZ LR EDTS The number of trapped individuals per 10 days,

3, COFEBEX TOETEHIZ their death rates, and intervals between surveys
° N are slso presented. '

—EFVRTSBTH-1cW Tooaq Yoo No, of Indi‘lzéd:als Liye =~ Death
o survey species  individuals per ays ead rate
9H4-5H&E1A2324HITIZ

) * Interval

Jun 20-21 3 9 = s 1 111
ETFEEDIS I - Tco —EEA & Jul 3Augl 3 4 15 2 2 50.0 39
X Avg 1516 5 30 204 29 1 3.3 14
BLTIE, WEBETFTLTWS, sp 4:5 0 0 0.1 0 0 19
. . Sep 13-14 4 5 6.3 3 2 0.0 8
REBEOETEHEPBOE o %0 3 3 2.5 1 2 67 . 12
HLTBY. EFEROBMY 0 25 5 46 170 460 0.0 27
Nov 7+ 8 1 5 3.8 2 3 600 13
BEILIZHB TRV, TOFHE Nov2ae2z 2 12 92 10 2 167 13
_ Dec 5+ 6 2 13 100 13 0 0.0 13
RToOETEMIE, tho">D p, 19.20 3 49 7 4T 2 41 13
2 2 btk S Jan 8010 1 23 15 20 3 130 20
RERELHEARBEDEOEIT 10 a o 0 0.0 0 0 13
b3, ETFEEHRIcOVWTSH, Fb 67 1 3 2.3 3.0 0.0 13
o T Feb 21e22 1 10 71 10 0 0.0 14
Z50HBEXOPTR—BDIE Mar 1213 1 4 2.1 2 2 500 19
{\ BOBTHIOM/K (12819 N BT 2 b o2
pr . A .
20H) I Lhg i\, —4ER] A 28024 2 6 46 .5 1 167 13
R D May 708 1 43 331 40 3 7.0 13
T3 308EUEDIE T - 7ohS, May 21022 1 15 16 15 0 0.0 13
. Jun 18419 6 22 81 21 1 45 27
ETEEROFMIEICEHE [, 5.0 3 3 33 2 1 3 9

TV, Total 14 308 282 26 84 .
%) Rate of death = Dead ~/ No. of individuals x 100.
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Fig. 3. Seasonal changes in the number of trapped animals per ten days and their
death rates in Station II.




3) St. MicBIFAE TR £3 St. MICEIHAERTLOFETEY. ETERFE.

St. Mick o 3% FRIE RUTETE, |
£3EXA4ICRLTHB, TT Table3. The numbers of species and individuals in Station II.
TOETEHIE. —BL VT The. number of trapped' individuals per 10 days,

their death rates, and intervals between surveys
6FTH-7c, —HFELBLT are slso presented.
BISEOE T LTVWA, 6 HN Thieor  No.of |, No, of Indiiduals Live — Death . .. o
o1H L9 H4 58 @”@@é‘ﬁﬁ survey species  individuals per 10 days Dead rate (%)
— Jun 2021 0 0 - 0 0

- ST o Fr Jul 3leAugl 4 18 45 10 8 4.4 39
Wi (338 TR > 72 Aug 15+16 6 13 9.3 10 3 ‘231 14
- ug . X .
HEHBOETERENIEOE g 4.5 o0 0 0.0 0 0 19
BLcsy. ETEEOE ML LT m Mo

. ep . . , .
BELIZHBE TRV, BETEE ou 2.25 3 50 85 49 1 2.0 27
cowcasy TEmETs St 5 EoTLow
oy * . N
B0, ETFEEEIESt. T LD De 5.6 1 13 10.0 13 0 0.0 13
. Dec 19+20 6 66 50.8 48 18 27.3 13
B2, St TRDRES Jan 910 2 73 36.5 48 25 34.2 20
BoaTWb, WHBITAZWERD  Jan 23-24 1 14 10.8 12 2 43 13
b Feb 6+ 7 3 78 60.0 43 35 4.9 .13
%T@ﬁ:ﬁ htgllﬂﬂﬁg (11H21 ° Feb 2122 1 10 71 10 0 0.0 14
922H) &St T~z &ED Mar2-13 1 2 187 2% 0 0.0 19
Mar 26« 27 2 44 338 4 0 0.0 13
Bhpotee LBLERZEBL 4y 9010 1 15 115 3 12 80.0 13
' T@?@“T@%ﬁ@%@]@ﬂ]‘% ci N Ape 2324 3 14 10.8 10 4 28.6 13
- - . May 7+ 8 6 93 1.5 92 1 1.1 13
HOHEBERICHNTE > E b/ yoy21.22 ¢ o 362 471 0 0.0 13
X0, __EFEE]-—G ci798@ﬁ:®% Jun 18+19 2 37 13.7 36 1 2.7 27
. - i Jun 2820 4 36 40.0 3% 0 0.0 9
THH - e, B TEEHOE Total 18 798 666 182 165
HZS{LIZIHBR TR W, %) Rate of death = Dead / No. of individuals x 100.
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Fig. 4. Seasonal changes in the number of trapped animals per ten days-and their
death rates in Station MI.
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% E-ORERIEZET B, V& TR sz Table 4. The numbers of species and individuals
B4 3 UZE7 o v 27 100fE(EERE L THI50 trapped per 100 U-shaped blocks, and

| )% b DT A ORI WT their death rates in each stations.

. RELITRLIEBY TH B, HTEHES No. of Infividwle " Death

| t I ClAFEE DL St. 1 &£ St. M Tlg#e  Saton I 18 0 380 23

. . Station 1II 14 15.0 8.4

hZPhI8iEThH -1 7a vy 7100EHH D Station I 18 26.7 165

%—F@ﬁ;ﬁ‘i\ St 1 ’6‘%) - & ¢D§< 330@ All stations 23 25.6 9.3

) Rate of death==DeadNo. of individuals x 100.
E
|
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chdbsabE, St &St MREFEKcBVTS, BEFEARICBVTHLIED
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TSt Mz X BELTHRARDOKEVEHTH & VWA B,

2. ETEEROFHNER SFETROZEL

19874E6 A 12 51988486 8 % Tic, 3EOTMFBE LML 7o, SHEERBIC, FTEEL
ETEEK. ETHEBEONR, FERETOVWTHRSRELDTH S, Jhh o flE
ADETOEHINEICDVWTELTH S, TNEhOFEERKICEY 2B TEMIE. —&
LVET I, —BOB VB 1 ETH -, HEREOE TERIABIEHLTHD,
ETRMOBEINSELZAR TP >, —FEE2EBLTAHIBEEOEME LTR, —
FEORE UB»B5H) Lob, B¥ GAPS12H) KETEBHEBEZVLITEHE,
LSPFBEXICE T ZETEERIE. £2ORBICIZ230EERIC S8 5, HEOPHIR K- T
A (19874E9H4 « 5H) o (1987486820 « 21H) LMWK b & -7z, HIEIZE
BitiE. 2hPho@EER kRS hic@isd, fiRoFREELBCETLL6D0TH 5,
L LBEEE,LHEHE TORBIR—ELTVWRVWOT, FTFEEKEZOMOBEIC
L-TET B EMELONE, TNTETEEROETHEREEL 5icDic, B
& HO%E T EGKENEOFEET OB H » SEE L BMO. 108570 O MadEic
BELTHE LTS, REBEEOI0HS 20 0% FHEABEKEFETREZR 5 IR L 72,
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Table 5. The numbers of trapped species and individuals in

three stations. The number of trapped individuals per

10 days, their death rates, and intervals between
surveys are slso presented,

Dastgrf/’gy I;I[(:)écigg inggfdﬁgls ;:rd ]ﬁ;dduaa}i: Lwle)ead ra?e (9) Interval

Jun 2021 3 9 — 8 1 111

Jul ‘31+Augl 8 141 36.2 130 11 7.8 39
Aug 15+ 16 9 45 32.1 41 4 8.9 14
Sep 4+ 5 4 4 2.1 3 1 26.0 19
Sep 13-14 8 22 215 8 5 22.7 8
Sep 2627 9 29 24.2 20 9 31.0 12
Oct 2425 6 124 459 123 1 0.8 27
Nov 7+ 8 6 62 47.7 53 ¢ 14.5 13
Nov 21+ 22 9 230 1769 219 11 4.8 13
Dec 5< 6 3 37 28.5 36 1 2.7 13
Dec 19+ 20 8 120 92.3 100 20 16.7 13
Jan 9410 5 184 92.0 155 29 15.8 20
Jan 23+ 24 2 26 20.0 24 2 7.7 13
Feb™ 6+ 7 3 88 67.7 53 35 39.8 13
Feb 2122 5 94 67.1 94 0 0.0 14
Mar 12+ 13 1 33 17.4 3. 6.1 19
Mar 26 « 27 2 66 50.8 66 0 0.0 13
Apr 9-10 1 31 23.8 19 12 38.7 13
Ape 2324 5 124 95.4 113 11 8.9 13
May 7+ 8 7 173 133.1 167 6 3.5 13
May 21«22 8 148 113.8 144 4 2.7 13
Jun 18« 19 5 78 28.9 76 2 2.6 27
Jun 28+29 7 47 52.2 46 1 2.1 9

Total 23 1915 1739 177 9.2
) Rate of death = Dead  No. of individuals x 100.
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Fig. 5.

Seasonal changes in the number of trapped animals per ten days ‘and their
death rates in three stations.
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HFEX I3 {H{J{%@ﬁqjc: Teble 6. The numbers of species and individuals trapped in each
section. The number of individual per 100 U-shaped

%ﬂ(m’p/ﬁ'ﬁﬁ MWH->T, blocks and their death rates are also presented.
- Station No. of No. of individuals Death No. of
w < - 7)) @/J\zﬁﬂ Gk-ﬁ U' Section species total per 100 bolcks dead  rate * Uﬂ?g;f’:d
Shit, FhFho#HE st 10 3 109 36.0 7 6.42 303
® 2 16 19.8 0 0.00 81
Xo/NXREE . St. 1 ® 5 40 19.7 1 2.50 203
@ 3 24 11.0 0 0.00 218
T13X[H. St. I TI0X ® 5 51 2.2 2 3.92 202
® 6 55 21.0 1 1.82 204
B, St. ITIH1IXKET @ 3 21 183 0 0.00 115
4 45 16.4 3 6.67 275
Hotre THEHDNXH ® 6 69 23.0 2 2.90 300
® 6 76 314 1 1.32 242
TEDETHEH. HETHE ) 4 53 47.3 0 0.00 112
® 4 50 43,1 1 2.00 116
B, FELERFETH>NWT - ® 3 18 22.5 0 0.00 80
. Total 627 18 2451
T EDIDOBERETH B, Avorage 14 P X
fo2 LEKBICE T LT St 00 4 18 15.3 0 0.00 118
® 5 51 20.9 4 7.84 244
WhEEZ, WThoK ® 2 31 13.8 4 12.90 225
@ 5 19 10.8 1 5.26 176
RicEZ b1z & OhdlrT ® 3 14 23.3 1 7.14 60
® 7 30 9.0 7 23.33 334
XD T, TOEDE ) 5 14 8.9 3 2143 158
‘ 1 6 15.4 0 0.00 39
HhoRBVWTHE, & @ 9 55 13.3 5 9.09 415
R \ ® 6 53 19.1 1 1.89 278
1ok, BRUESL Total 201 26 2047
OJ%%T%%& N ﬁﬁﬁii Average 4.7 14.2 8.93
St W@ 6 21 12.7 0 0.00 166
HoTWADIZFDI-D o) 6 139 49.1 23 16.55 283
® 6 47 19.6 0 0.00 240
THb, @ 6 55 244 0 0.00 225
® 10 9% 25.7 2 2.11 369
BN BT 2% T ® 5 26 179 0 000 145
@ 3 54 25.2 0 0.00 214
B, B89 5 & St 8 125 32.3 1 0.80 387
® 4 5 7.8 0 0.00 64
MThb-EbL 5.7, ® 4 130 37.7 70 53.85 345
. @ 5 100 18.0 37 37.00 555
ROTSt. MD4. T Total 797 133 2993
St. 11344 TH » 1o, Lvreee 5.7 26.6 16.69

%) Rete of death = Dead ,No. of individuals x 100.
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Fig.6. Relationship of number of trapped individuals
between three stations.
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