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LHRIES) DREL T TEREL T Y&/ A4 FMUABEARILR CHRS s MR a vy v a vy (BT, JF
IV Y a v ERE) B, 2018FITINRFER AT M T S nle, AR CREAREBE ) X M, B
L UREROBERE 2 Tolc b CTF — 2 x=2{t L7z, MmIFa vy v a VIZKAIET O RJERHIASE & 7
HFEEROKESE, TETOBHEHREED 3 OOHE» LRESNIER,L LS, hTh, MARRIEET
YEA FMUARROERBDL S BEARPL LY,
Strigoceras sp., Stephanoceras sp., Normannites sp., Emileia sp., Holcophylloceras sp., Nannolytoceras sp.) £ X 5, & ®H
ZVWIERVRVOTESARIPD 5 2D % 27 % (Ammonoidea fam., gen. et sp. indet., Sonniniidae gen. et sp. indet.,

6 &} 9 J& (Sonninia sp., Witchellia sp., Cadomoceras sp.,

Haploceratoidea fam., gen. et sp. indet., Stephanoceratoidea fam., gen. et sp. indet., Calliphylloceratinae gen. et sp. indet.) T
RSN TWD Z & Dbho T, BEEEEDEEARL Thurmanniceras sp., Substeuroceras sp. D 2¥ERP 65, £
JFEJE E DEEAIZ Leptosphinctes sp. D 1IERTH 5. MAFJGEGAOFEM R 2 BHRE L 72 &£ 25, HEDE
HLHO T DBIERORESHETH S 2 Lobhrole, TOXDILMHFav sy a vizERMEME L, &
%, AL OIEAR L O HIBEIRE CIEA SN 2 L IfFTE 5. AR TR L I: T R TOERET —

2B L OB T —21%, JLNRFERE
BHHETH .
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EYRIRRATET I $ 5 FERY 2 7 RIESEEREA
PilEix, HRTHD LAY avy 7 vBoryE /4 F
fbaEvERT 2 ZETHMbENS (flz2iF, Sato, 1956,
1962, 1972; Takahashi, 1969), L 2L, #AKEIZD & D
EACE DFEHSRE pME S, IEFEOBIHKM OB DI E -
T, F&FoTAUAEARBEZHE LT 2 F5eHEEN3 D
D720, 20004 ABE, AJE O HAY R, H
BEREIFRIED E DT TWEWY, 20X 5 %, 2018
EITARSEE ORFAR T FR L T 2 EWREY v £/ 4
Mt a v 7 v 2 YIS S AR S22 O AAFERE S G

T,

MREEE DR — L R—VDTF—ZR—2IZABALTEY, #HTHHEM

FERJER, va it MASE, F—2~x—21, BB, BT, HHEE,

£ D UMRER ST EIERE~ [IHEmav 7y a v
(UTF, M¥FavzyavefR)] & LTHFHS L.
WHa vy ya g, HAREREREOEARDMIZ A~ R
Va7 REGHBERREEEOEARL AL, Y27RH
TRGESAT T O JH BRI R 2 DI 2 R B .
NET, BEREILRINAY a7 VE~F U XY v DT
VHEERT T vE A FLARES TS (I,
1979). FHWEBIILHY 2 7R F b=7 vYELrLTF
HMAHFBRR) 77 Vo7 vE ) A4 RILEEHT 5
TR, Va IR /HEREREEZLLEZLATY
% (Takahashi, 1973). W3 b Y EFOAPEA - EERIIK 12
BT VE A FOLRRMESLAYMBE 2 %S 2 kT
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HETH D,

7 ZCARMIZRTIE, MIa vy Y a v ISR AR
TIREEIZT R, EABHEB L) 2 ML 2RO
BEE TV, Tardb ity —a2x—21tL7:. [
Kpio, BREHSOBUIRER O 720, BIMHAE T 72,
A|ETE, Wavrzyavor e 4 RIUABE
HE U 72 SR REASUE & [ JE R RS B X ORI R
EREOWEME L ERLAIZOVWTE L, RITHER
BHOFIHB L OFER, BRI V27 v a v 0%
BB EFEIIOVWTE LD B,

WEME L EHCE

1) BERERH

B R AR T O RIS 2 55 1200 3 2 il
Va7 Rk ~THHEROBRERII T, L, /MiHE,
MARSE, AElEE, #RE, heWE, RiEE, B
JEIZX4r S d (Takizawa, 1985), MAARYE 1L+ 12 B A
WHEeA & DS, A ERCIIEEsHEELT
W2 (FERIED, 1994). KF»LEBBE DT vE 4
FALHE (Bl 213 Stephanoceras cf. plicatissimum, Sonninia
cf. corrugata, Pelekodites (Spatulites) spatians, Pelekodites
cf. pelekus, Otoites sp., Strigoceras cf. languidum) 3 H
LTHY, REsHEPIEEIRIC S 2y 2 7R/
T a v 7 VED Otites sauzei TS B Z L 23HI 6
NT W3 (Sato, 1972), 7z 72 LIT4E, Howorth (2013,
2017) T Pelekodites J& 1% Witchellia J&, Otoites Jg& 13
Emileia DY 2 =7 ¥ 7 = h L LTHRbh 5 % E458H
BRE S NTE ), WMAREEDY v/ 4 FMtad o
HeHGEy 2 080D 5. £72, 7YE/A FMLAD
112 Inoceramus karakuwensis <2 Inoceramus cf. lucifer 7z &
OZMBEHEDERF S TWwWS (Hayami, 1960),

FRER O LI AE 3 2 BE R 1L F I REDE RS
THKEI s EHLARIRTVYE A FLA
(Substeuroceras sp., Thurmanniceras isokusense, Kilianella
sp., Olcostephanus sp., Berriasella sp. 7z £) (Sato, 1958;
Takahashi, 1973) < = # H 1t H (Parallelodon
(Torinosucatella) kobayashii, Entolium kimurai 7% & )
(Hayami et al., 1960) 23515 TCW5 ., KEDO T L Lk
W27 RF b=7 VW% RT Substeuroceras sp. H35E H

|

L, L2 THHERNY 77 YREEZRT
Thurmanniceras isokusense 7. E D7 v & J 4 FAUH DEEH
T2 Lhb, ZThLDLAELBHEOMIZY 2 7R E
HEROER DS 5 L#F 2 5T (Takahashi, 1973).

2) EHER

EIIR A S TSI S o~ B Y 2 7RG
HERE T2, hEE, REBIZK2S 72 (I,
1979). REBEXFITHETE L BAiEIaboh, 2
NETIZZHD T v /7 4 F{tA (Orites sp., Normannites
sp., Stephanoceras sp., Garantiana sp., Leptosphinctes sp.,
Kepplerites sp., Hecticoceras sp., Taramelliceras sp.,
Kranaosphinctes cf. matsushimai 72 &) SHEShTW3
(i, 1979). %7z, AEOFEHLLEINY a7 VI
PRTT7TVE A RbasEH L (] 21 Owites sp.,
Normannites sp., Stephanoceras sp., Garantiana sp.,
Leptosphinctes sp. %% &), FEHLIEX v 2 ) v o7 Vi
TRT T vE A FAE (fl 2 Kepplerites sp.,
Hecticoceras sp., Taramelliceras sp., Kranaosphinctes cf.

matsushimai 7% £) DSpES TWS (i, 1979).
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WIav sy a ik, 20184E10H 25 H 2L AIIZE
KROMIFERIT X D IUNKER AR I FH S
Ntz FHEMY, TRTCOERITBEM S — ML 2 F
NTREORE S —RicfpE s (M 1a), —HoEAR
% K UMM Y — MTIFMIRIZ X B RERERO 2 €
PECAS TV (KM1c)., Z0fk, FHSITXD2018
A BB GRS Tz, SREM A O BIRIRDLOMER D
729, MIARIEEEAEAR D FEH T H 2 BRI R AE T Kl
LIC20194E~20214F 12 0 1 THIUE IR 21T o 7. M4t
BAOEWT O AME L MUAREFFA E UTEIRS
NTWB 2, ZOHEEIZOWTIE, EIILEE AR HLE
BLOEHESIETHEERROF I 257, AR
HIZMIT OFIETIT - 72,

1) #3ES (MY: Matsui Yoshitaka) D5 : FEAR %
Bl, BHE LI T2oIcBHEES (MY-001,
MY-002 - - -) Zff5- L7z,

2) V7Y HOVERR : SMEMERL OREA TN U CBRARH
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GKP 00017-00022b
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a, FHENTLROMIFa v 7 v a v OfMERIL (20194E1 5 230 85) 5 b, 1ER L 7EAR T ~ov
¢, Fr v ZFERYVBICAB LIAELRT <V EMIFRDO 2 5 d, fEkLTcavyFFI~n,

LEMEEISF (EXAFINE PUTTY TYPE) % L34 C
THRDIEV 7Y 2% B LT: (K2g).

3) HFHOFEMET - HHTOMFE (FIT Wright et al., 1996;
Schweigert et al., 2007; Howorth, 2013, 2017, 2020;
Hoffmann, 2015; Enay and Howorth, 2019) 1235 S #3
ROFEZ BRI LT,

4) RxvA b=y (KiR1-5) 1 KHDI—T 4
Y, LT ve=v AW, KU P =
T 2 LRITROIEE LB L5 5\ WERIZ S 7 —

TR LT B2E, [ik2, 9-13;5 4, 1-3). #&
KRIpFZ121%, Nikon D850 F ¥ X )V X 7 £ X UF Micro-
Nikkor 55mm F/2.88 Vv X&{FH L, GHMIEL LD
GRS DBR 121 Adobe Photoshop 2023 % Fu 7z,

5) JUNKZFAR AW EYIRE O %8525 (GKP: Geological
Kyushu Paleobiology) # {5 : B4k S 13 FITABT—
AR—ZIFKRENDERABSTTH 5. FEKR LT
ML WES 12T D & D ITIUHRERR SR ©
HERF S % GKP 0001720 LIS 5. LTz, &7z, A
@&#:d,ﬁ%%i%%%%i,vaﬁﬁ@é%

ADDH 5. ZOBINEICa, b, ¢ ZBFORREITEFTLL
72 (121, GKP 00026a, GKP 00026b, GKP 00026¢).,
6) HEAROEMEMOE L (K1) BixFT, BHE
5, BARS, EH, HUE, MR, SREH (TERCH),
BAEE (TERRE), IS (EARORES ITEEGIR S
NTCWTER), % (FMJREKRD X €) % Microsoft Excel

ZHWTHETF Y R MLz,

7) AT < vofER (K1b) : BRI R 2 AR
TRVIZFERL, WA 2 N TOIAREEH Y — +
ODMIFROAEDHPZWHHLIZDD L EDHIT
Frv 7 FEsRVBIFAELEZ (F1e).

8) avrF I~ VOER (M1d) ERZHH LS
($27:0, BREIGHLI:a v 7 FHKIZLHE S *
HOWY, BDEREHE YT F T AVIFERL, 2
YT FAREER L CHHArLBIITE D XDz LT,

9) BARBEHEEE (K2): F—&2~x—2H L L TOWE
HERUREA < SVEMEEUEAR - v TV 0 - TRV - XED
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00053a_05_M_.JPG) ; 1, SMNEMEEUEARDMFIERD X € DFE (GKP00053b_05_M_.JPG).
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WEMEEADOFEE (X 2e), @IMEMEGEADGE 10) F—2 _—2[ITHg7 7 A VEDEH : T Zh
2D, OQv7Y) H05HE (K2g), @NFHEREAR GKP XXXXX (B##F5) 00X (F—&x—2 Lok
SRNVDOEH (K2h), OINEMAEREER S ~ VOEER A JE ) A (A:all; S: specimen; R: replica; L: label; M:
(F21), ©Ov 7Y o7~ voBE (K2), ONELE memo) _JPG) & LCTHRIFEL 7.

BfEROMARDO X EDEHE (K 2k), QIMEHERLRE
KOMIRDAEDFE (KM 21) OFKI2EHDOGH
TR 2 UG L7z, AR OBRIZIE, Nikon D850 7
IR WVH AT B X O Micro-Nikkor 55mm F/2.8S L v/ X
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®1 #WHALIavOFEFXY X FOADAL
A A B C D E I G H | J
1 zREs |BERS |[#F% Eith b SERR REAERR) [REE(ERE) MHARS |HE, WHEXE)
2 |GKP 00017 |MY-001 |Holcophylloceras sp. R SBT REME|ERER @KRE|CicE V= TrE (TS WHES =L Holcophylloceras + Sonninia
3 |GKP 00018 |MY-002 |Holcophylloceras sp. SRR SILET RERE|EEEH @KRE[Yace Vs TYE|TH WHES % 3%
4 |GKP 00019 [MY-003 [Calliphylloceratinae gen. et sp.indet. |=R SMLBH ®WERK|EZEH GAKXRE|Ya5K8 Yo TrE|TH WHES =L L
5 |GKP 00020a |MY-004-1 |Sonninia sp. EER SLBT REME|EZRER @AKRE[Yace Vs TVE (TS WHES 08330 080330 (+) Sonninia
6 |GKP 00020b |MY-004-2 |Sonninia sp. ERR SILBT RERE EERER @KRE|[Yace NYsPTYE|TH WHES 08330 080330 (—) Sonninia
7 |GKP 00021a |MY-005-1 |Sonninia sp. EHR SIBT WEMN|ERER @KRE|YacR Vs TYE|TH WHES 070824  |070824 (=) Sonninia
8 |GKP 00021b |MY-005-2 |Sonninia sp. EEHR SLBT RERE|EREN @ORE|[C25£ Y= T VE|2023F7A29B |[{EREER =L L7UAh
9 |GKP 00022a |MY-006-1 |Sonninia sp. BEHE SIBT REMN|ERER @KRE|[Cace Y= TrE|FH WHES 0523 190523  Sonninia sp.
10 |GKP 00022b [MY-006-2 |Sonninia sp. BEHR SIBT WEMN|ERER @KRE|Cace Y TYE|TH WHES 190523 190523  Sonninia sp.(—)
11 |GKP 00023a [MY-007-1 |Sonninia sp. EER SIET wEMK|BRER @KXRE|CacR Y TYE|FH WHES 080426 (+)EERIE 7>E? 080426
12 |GKP 00023b [MY-007-2 | Sonninia sp. ERR SILBT REME| REEH @RRE[Cace Y TVE|FH WHER L (—)@Emis 7>E? 080426
13 |GKP 00024a [MY-008-1 | Sonninia sp. BEHR SWBT wEMK|ERER @KRE|CaSE Vs TrE|TH NHES =L Sonninia @ neg
14 |GKP 00024b [MY-008-2 |Sonninia sp. EER SIBT WEMK|ERER @KXRE|CacR Y TYE|FH WHES 3% Sonninia ©
15 |GKP 00025 [MY-009 |Sonninia sp. ERR SILBT REME|(EREHR AKRE[Cacr Y TrVE|RH WHES 061101  [061101
16 |GKP 00026a (MY-010-1 | Sonninia sp. EHR SWBT wEME PaSR Ny TV |FH WHES 07429 %
17 |GKP 00026b |MY-010-2 |Sonninia sp. EHR SBT ®wEME 2 Yo7V |RH WHES 07429 =L
18 |GKP 00026¢ [MY-010-3 | Sonninia sp. EHR SILBTH wEHE BARE|Y 258 Y a> TR | 2023FTA298 [ERIER L L7U%h
19 |GKP 00027a (MY-011-1 | Sonninia sp. R SIWBTH wERE BARE|Ya5R YTV E|TH WHES ZL 3-Py==7
20 |GKP 00027b |MY-011-2 |Sonninia sp. EHE SBT wEME BAAREB|Y 2582 N"YavTVE|FH WHES % 3-Nvy==7
21 |GKP 00027¢ |MY-011-3 | Sonninia sp. EHE SWBH ®wEME AARE|Y 2582 /Y =2 T V| 2023ETA 298 |[{EEER sl L7UAh
22 |GKP 00028a |MY-012-1 |Sonninia sp. EHE ﬁﬁh,nm wEkE BARE|Y 25 ARt Akl WHES 070321 090428 (=) v==7 Pa5i¥
23 |GKP 00028b |MY-012-2 | Sonninia sp. MR SIBT 'EHE BARE|Y 25 =27 V0 | WHES 070321 |%=L
24 |GKP 00028¢c |MY-012-3 | Sonninia sp. 2EHE ﬁﬁh‘;@ﬁ? BERMN BARRE| > 2 54 > 7 B | 20234%7A298 [{EREERS =L L7
25 |GKP 00029 |MY-013  |Sonninia sp. R SALBT WEME ARRB|Y 252 Y=y TrE|TH WHES =L Holcophylloceras + Sonninia

TER

WHavryvavorve /4 FMh QUER) 138
BLR2ETHERESATwD (R2). 2055, HARNRE
BEOT Ve A FMLAIZSERTH L LD 6K 9B
BENTEY, FNF N Sonninia sp. (Q0EEA), Witchellia
(5#EA), Cadomoceras sp. ( 3HEA), Strigoceras
(6 #EA), Stephanoceras sp. (5 ¥EA), Normannites
(14EA), Emileia sp. ( 1154), Holcophylloceras
(2 18A), Nannolytoceras sp. (11EA) IZFEES
FOfh, JBD B WIIRV SV OFTIE AR O &
L T Ammonoidea fam., gen. et sp. indet. ( 4 & A& ),
Sonniniidae gen. et sp. indet. (2242 A& ), Haploceratoidea
fam., gen. et sp. indet. ( 9#EA), Stephanoceratoidea fam.,
gen. et sp. indet. ( 8 #214), Calliphylloceratinae gen. et sp.
indet. (18IAR) BEI AT Wz, BWEEED 2 AR
Thurmanniceras sp. & Substeuroceras sp. 12, FREED 1
RE STz, 7z, 20194F~
20214120 C, fARRIE D7 v 2 4 FMeApE
HEHE L7, Z20fR, frav sy avasifgEani:
HHE B I O BGROMOE IR W ITAIE 3 2 %8 (K 3) 13,
e, & CTELNTE D, B LWEHOBZECIEINE
ROFFITER VI EDbrol, —F, Wfavy
vV DEEHLD L RE Z A TR A WRIOFEIHS L 0%

20 m BN TZIGPTIC B 5 /NR D B, GBI (Sonninia sp.,
Witchellia sp. , Strigoceras sp., Stephanoceras sp., Emileia

sp., Holcophylloceras sp.) 2355 itz (EREAME).

FEAIZ Leptosphinctes sp.

[AivA

K3 WHaALVIYarIREIN-MAIRED
(Ny<— () : 32cm).

Es

TLD

AW CIE, EEE (3HiA) o7 ve /4 FMea
AEIIIER) 2EHUOMHa VI v a v ENRITERE
MBI OTF =2 =2 %iTolz. Kavrya vidE
WTIZED 2R RO THHERO T v E
A MEAavZyaryThh, FERENSHEE N5
HESNIF L Zo T BONVABARBCTH 2 THET
—HT, BRONEFWLFHLVBIZOWTI
RPEZ DO DL, FENOMBER 2 1F, FHEKFER
AWFRIEYIRE - BOLRFRRE TS (2P S T

VBRI, WD X A TR L O HBHE A S OB

)

a7

ETH 3,
L, B A fToleMavrsyavoRlr—4%5
X UHitg T — &2 1%, JUMNKRFHR SR D AR — b= —
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Occurrence Taxa

Number of specimens

Tsunakizaka Fm.  Phylloceratoidea
Phylloceratidae

Calliphylloceratinae gen. et sp. indet.

Holcophylloceras sp. 2
Hildoceratoidea
Sonniniidae
Sonniniidae gen. et sp. indet. 22
Sonninia sp. 20
Witchellia sp. 5
Haploceratoidea
Strigoceratidae
Strigoceras sp.
Cadomoceras sp. 3
family indet.
Haploceratoidea fam., gen. et sp. indet. 9
Stephanoceratoidea
Stephanoceratidae
Stephanoceras sp. 5
Normannites sp. 1
Otoitidae
Emileia sp. 1
family indet.
Stephanoceratoidea fam., gen. et sp. indet. 8
Lytoceratoidea
Lytoceratidae
Nannolytoceras sp. 1
superfamily indet.
Ammonoidea fam., gen. et sp. indet. 4
Isokusa Fm. Perisphinctoidea
Neocomitidae
Thurmanniceras sp. 1
Substeuroceras sp. 1
Nagao Fm. Perisphinctoidea
Perisphinctidae
Leptosphinctes sp. 1
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VDT — Z R — ZRIZAB L TWw 3 (URL: https://

db.museum.kyushu-u.ac.jp/paleontology/?wb=abu&cl=65).
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FU DI, BRAENTTPUE LT RE LR EZFH L TS o
TR RICE AL L T 2. B0 FEIZY -
TIE, EWAEAMAEEE B X CERERIETEREERE Y
LR W2 E, HEZH-> TWZRWTz, £, BiHFHE
OB HIH AT R OERE—LR, KIEFSERK, Btz
FELWEL RFBLRICERZ SRWTEW T, £72, V7 A
2= AKRATNOZLREXR, B2 K, REROT %I
1%, PAIEFTE 2 X9 TREHEW . SUNKFERETIER
VIR ORI R REEIE, FAERR2 L ZTRYEZB Y, K
FXAERRICH Tz o CTHHMY L THE 2 W22 wWiz, £z, JuM
KPR R e B o e, Mg, B#ErL7 v -
YICTOWMALFERTBLC, Bia THELHN T, R,
282 0FHE CICINTLERE - LR ORI,
ST WA OERERKR) Itk TRSWES AT, K
WFoEIE, N HBOIEL 24 (20204E ) % ifseE o —
A U7z, £72, 202148 FEVR I HUE T SE B S A B A
EWRBE ORI L., EEoF 2 IR LR
CEALEH L ETE T,
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Bk 1

Y 2 7 RESEREREANEED 7 & 2 4 R{LA. 1-2, Holcophylloceras sp.; 3, Calliphylloceratinae gen. et sp. indet.; 4-15, Sonninia sp.. 1, GKP 00017;
2, GKP 00018; 3, GKP 00019; 4, GKP 00020a; 5, GKP 00021b; 6, GKP 00022a; 7, GKP 00023a; 8, GKP 00024a; 9, GKP 00025; 10, GKP 00026¢; 11,

GKP 00027¢; 12, GKP 00028a; 13, GKP 00029; 14, GKP 00030b; 15, GKP 00031, 5, 10, 11, 14, v/ V%, A&7 —vxN—i%lcm,
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BhR 2

Y 2 7 RESSETHRASEED 7 & 7 4 FIUA. 1-8, Sonninia sp.; 9-13, Witchellia sp.. 1, GKP 00032; 2, GKP 00033a; 3, GKP 00034; 4, GKP 00035; 5, GKP
00036; 6, GKP 00037a; 7, GKP 00038a; 8, GKP 00039c; 9-1, GKP 00040; 9-2, GKP 00040; 10-1, GKP 00041; 10-2, GKP 00041; 11-1, GKP 00042; 11-2, GKP 00042;
12-1, GKP 00043a; 12-2, GKP 00043a; 13-1, GKP 00044; 13-2, GKP 00044, 9-2, 10-2, 11-2, 12-2, 13-2, "V A b= 7% L. 8, V7V b, A —w)N—lFlcm,
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Rk 3

Y 2 T RFESEERANERED 7 € 2 4 F{tA. 1-22, Sonniniidae gen. et sp. indet., 1, GKP 00045c¢; 2, GKP 00046a; 3, GKP 00047a; 4, GKP 00048;
5, GKP 00049; 6, GKP 00050a; 7, GKP 00051;8, GKP 00052;9, GKP 00053c; 10, GKP 00054a; 11, GKP 00055b; 12, GKP 00056; 13, GKP 00057; 14,
GKP 00058; 15, GKP 00059; 16, GKP 00060; 17, GKP 00061a; 18, GKP 00062; 19, GKP 00063; 20, GKP 00064b; 21, GKP 00065; 22, GKP 00066, 1,

9, 11, 20, v 7’V &, AF —nN—lFlcm,
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iR 4

Py 2 7 RESEHMARIRERED 7 v 7 4 FILA. 1-3, Cadomoceras sp.; 4-9, Strigoceras sp.; 10-18, Haploceratoidea fam., gen. et sp. indet.; 19-23,
Stephanoceras sp.; 24, Normannites sp.; 25, Emileia sp.; 26-32, Stephanoceratoidea fam., gen. et sp. indet.; 33, Nannolytoceras sp.; 34-38, Ammonoidea fam., gen. et sp.
indet., 1-1, GKP 00067a; 1-2, GKP 00067a; 2, GKP 00068a; 3, GKP 00069a; 4, GKP 00070a; 5, GKP 00071a; 6, GKP 00072a; 7, GKP 00073a; 8, GKP 00074; 9,
GKP 00075b; 10, GKP 00076; 11, GKP 00077; 12, GKP 00078b; 13, GKP 00079; 14, GKP 00080; 15, GKP 00081a; 16, GKP 00082; 17, GKP 00083c; 18, GKP
00084a; 19, GKP 00085b; 20, GKP 00086b; 21, GKP 00087c; 22, GKP 00088c; 23, GKP 00089; 24, GKP 00090a; 25, GKP 00091a; 26, GKP 00092c; 27, GKP
00093a; 28, GKP 00094; 29, GKP 00095¢; 30, GKP 00096; 31, GKP 00097b; 32, GKP 00098b; 33, GKP 00099b; 34, GKP 00100b; 35, GKP 00101; 36, GKP
00102a; 37, GKP 00103a; 38, GKP 00104a, 1-2, 2, 3, A7 4 F=> 2% L. 9, 12, 17, 19, 20-22, 26, 29, 31-34, L 7'V 4. A — A8 —itlcm,
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Ehi 5

LY 2 I R~THHEREREHEREEREO 7 v €/ 4 FMUA L~ 1Y = 7 RIGHEHEREREO 7 v €/ 4 FMUA. 1-2, ERJEE 3, REF
. 1, Thurmanniceras sp.; 2, Substeuroceras sp.; 3, Leptosphinctessp.. 1, GKP00105;2, GKP00106;3, GKP 00107, R% —v/¥—Ii%lcm,
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The Yoshitaka Matsui Collection donated to The Kyusyu University Museum

Shogo SATO"*, Yasuhiro ITO?, Nozomu OYAMA>*

DGraduate School of Life and Environmental Sciences, University of Tsukuba: 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8572, Japan
PKyushu University Museum: 6-10-1 Hakozaki, Higashi-ku, Fukuoka, 812-8581, Japan
3Department of Dinosaur Paleontology and Geology, Faculty of Dinosaur Paleontology, Fukui Prefectural University:
4-1-1 Matsuoka, Eiheiji, Fukui, 910-1195, Japan
YFukui Prefectural Dinosaur Museum: 51-11 Terao, Muraoka, Katsuyama, Fukui, 911-8601, Japan
* shogo.s.0111@gmail.com

The Middle Jurassic to Lower Cretaceous Karakuwa Group and the Middle to Upper Jurassic Hashiura Group distributed in
Miyagi, Japan, are well known to yield many ammonoid fossils. In 2018, the Yoshitaka Matsui Collection, consisting of ammonoid fossil
specimens from these groups was donated to the Kyushu University Museum by Mr. Yoshitaka Matsui of the Tokai Fossil Society (here-
after these donated specimens are referred to as the Matsui Collection). Herein we prepared a database for this collection including
detailed information (systematic affiliation, locality, photographs, etc.). In addition, we surveyed the locality of the Tsunakizaka
Formation where donated specimens were collected. The collection consists of specimens from three formations: the Tsunakizaka
Formation (Karakuwa Group; Kesennuma, Miyagi), the Isokusa Formation (Karakuwa Group; Kesennuma, Miyagi), and the Nagao
Formation (Hashiura Group; Ishinomaki, Miyagi). The ammonoid fossils from the Tsunakizaka Formation were the most numerous,
consisting of 88 specimens (six families and nine genera with five open nomenclature). Two specimens from the Isokusa Formation
belong to two genera (Thurmanniceras sp. and Substeuroceras sp.). One specimen of Leptosphinctes sp. was collected from the Nagao
Formation. Our field survey revealed that additional specimens from the original locality were difficult to collect due to forest road pave-
ments. Therefore the collection is one of the few comparative specimens and is suitable for taxonomic and stratigraphic studies of
ammonoids from the Tsunakizaka Formation. The collection is expected to be utilized for future specimen reviews and comparative
studies with specimens from other institutions. The organized Matsui Collection is accessible through a database on the Kyushu

University Museum’s website. The Matsui Collection is available for anyone to use for research.

Key words: Isokusa Formation, Karakuwa Group, Jurassic, Tsunakizaka Formation, Database, Nagao Formation, Cretaceous,

Hashiura Group, Bajocian
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Practical Report:
The 25th Kyushu University Museum public exhibition
“Let’s Play in the Hakubutsu-No-Mori”

Satoshi NINOMIYA, Fumiko HAYASHI, Tae AKASHI, Shiori YONEMOTO

The Kyushu University Museum, Hakozaki 6-10-1, Higashi-ku, Fukuoka, 812-8581 Japan

This report documents the implementation of the 25th public exhibition, “Let’s Play in the Hakubutsu-No-Mori” held at the Kyushu
University Museum from May to June 2025. The exhibition was conducted over a two-month period on ten weekend days and recorded
total of 5,788 visitors. During the exhibition period, thirteen types of events were held, including workshops conducted by faculty
members and guided tours inside and outside the museum facilities. Students participated in the operation of the exhibition and were
involved in interactions with visitors. In addition, events planned and implemented primarily by students were carried out. Furthermore,

collaboration with local community organizations through related events was undertaken, contributing to outreach to more people.

Key words: university museum, workshop program, community collaboration
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Marine data from Heaton et | Marine data from Heaton et
. = al (2020): al (2020):
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Marine data from Heaton et | Marine data from Heaton et
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PURNo. 2 | S/ B (N=2) 0.900. 25 26321 2565820 (DeltaR=-240=35 yr) (DeltaR=-240=+35 yr)
517-337 cal BC (68.27%) 620-216 cal BC (95.45%)
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Shell Materials and Radiocarbon Dating from the Jonokoshi Shell Mound
and Kishuku Shell Mound

—PFocusing on materials held in the Kyushu University Museum—

Masahiro FUKUNAGA¥*, Yasuhiro ITO

The Kyushu University Museum
Hakozaki 6-10-1, Higashi-ku,Fukuoka, 812-8581 Japan
*fukunaga@museum.kyushu-u.ac.jp

We reexamined shell materials excavated from the Jonokoshi Shell Mound in Fukuoka Prefecture and the Kishuku Shell Mound in
Nagasaki Prefecture, both housed in the Kyushu University Museum. We identified the species of the excavated shells and further exam-
ined the habitat range of the excavated shellfish, thereby considering the surrounding environment at both sites during that period.

Radiocarbon dating was also conducted on materials excavated from both sites.

Key words: the Kyushu University Museum Collection, report of materials, Jonokoshi Shell Mound, Kishuku Shell Mound, Yayoi period
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A Study on Emperor Monmu’s Daijo-kyu

Shozo IWANAGA

The Kyushu University Museum
Hakozaki 6-10-1,Higashi-ku,Fukuoka,812-8581,Japan

This paper presents a new hypothesis regarding the location of Emperor Monmu's Daijo-kyti within the State Halls Compound of
Fujiwara Palace. It first identifies the principle used to determine the location of Empress Genshd’s Daijo-kyti within the Eastern State
Halls Compound of Heijo Palace, then applies this principle to the State Halls Compound of Fujiwara Palace. In case of Empress
Gensho’s Daijo-kyi in Heijo Palace, its location was determined based on the Imperial succession process from Empress Jitd to Empress
Genshd. In case of Emperor Monmu’s Daijo-kyt in Fujiwara Palace, its location was determined based on the Imperial succession
process from Emperor Jomei to Empress Jitd. In both cases, political intentions such as representing the position of newly ascending
Emperor/Empress within the royal lineage and the legitimacy of his or her succession can be seen from the determination of the location

of Daijo-kyu.

Key words: Daijo-kyi, Daijo-sai festivals, Empress Jito, Emperor Monmu, Emperor Jomei
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B o Te R TEER SRR I 3 2T TR S T A%
KT, EMFEDOH %L T EYHNMED m»., 7272,
TR REFIFFEAFICL2HDL DD, ATFic&
LHDONREEEDDEEZLND, T OEREHIICL
IKEEFAEARE & R 3 B E S T wiehs, BE
12D WTIH20084F 1T BEFE S 2 RBUTHa o 72, 7272 L&
RIIERBER, HERRORDIZ X > THEEOfHE
Zhui, 20184F S CEBINFKIFAEA LR L T IE KSR
AN OREREITE S T wie, ERO—EB, flzI1XY
F 7 X 3WFEHSC GFE, 1954) 12HIH & Al EEREA
THY, Fre—HoEAR [HB)I - KEB)IAEEE ]
(FJE, 1951) %fEk9 29 2 TSt bDLAHD
N5, TCRITEFN 3 SHKEEEREOREIIH Y,
BUEIZRYEY = X b 5 5 LFIFY 7 7 4 MIoES
nTna,

ERBELBEA | 1940420 5504 T, Y
W USRS N7 RO OBAREE. R I3 T o
FHEREO DL ITIFIA T B COHBINED
—RTHEDLN TV D DT, RREIEDHIEE HIIZ
£ LT, EBITEREOABEER (WH - HE,
1955) 2B E NI 2T, —EOERIZH &5 5l
DOFFZEIFHIRIZE o TWE, TC 4 137K EFAEARE O B
FLBRBIIH), BIERBEFIY =R b SR RES
nTws,

EREREAR  EREHEIPES X TR (1947-
19594F) 1T L 7N i H ASHOEARE, 19504 Hif2
VAR R R o R IR IR, BT IR A U T AR SRR SE A B &
LCRES Nl YH B A OBART, WHIZH S TE
LT EBLNBIEFERATF —VEASEINTVS,
EEIEZHONCHBABICET 2 FELRL TV 525,
EHOEAR D —HILEARFE 8 U CEMFMEN (2
JEPD TRt T s, WNRFOBFEARIZIE X »
Y 7 QBTG S WIAER B E E D, B
EREETRY =2 b 5 BREICHEE SN TW 5, Takagi

K3 1945FIc%4#ENZ4E GREATEREEZ4R) T
REeEash-pNgEOD (A); 1957FICER)IT
REsN-¥YVFFT (B).

(1957) AL L 7o € RO 5 ZFE MO A0 & 4 TB LT
INT &4 T DK¥IT Laboratory of Fishery Biology, Kyushu
University, 3 7% 5 UMK IHKEESEE 3B IS &
NTWB E a2 H (Fricke et al., 2025), Bz IZ LM
KFIFBFE L TH 5T, HEUEERED L 134EWY
WZERT IC A & Tz mTREME 25,
EEERATNNER : SHHE B X CRFEIG2KES S
ZEBEOBMTF TH o - (19404E4%), ARATHEI 2L
MIRZEITHEE U TR (195040 #434) 1Tt i AT
JICUEE U 748K RE, AU AgETayYn (k)
Tk, BETIEZOHEE,» Gt L7 S HE T T
W3 (X3), KF2UNELTAERDS < IFEIE [= R
FIHHSR] IchmESnTH Y, AR & B8
HAKE % Z T 12K EE DA F 2R OBRE RV S
ZLOTELERHTH S (HHEF, 2024). HAEILE
FHY A LS BHETHRES ATV S,

288 (1960-1993% ; HE : HFEE — K
BB — ZEBEE — M HH— — FEH
= — L)

R U R R R K PE A 38 3 12 19444F
XD LIGEE—ATh D, 194748 HItlhF L L
TRRA STz, 19534 I IZBIRA~EFHET 228, 20
AED 10 7 1 BRAERI 8 K ERE IR~ & BCEH# & 2 D,
19564F 5 B £ CHEMEL 72, Z D0F#£1319564F 6 A 551961
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T A ETREHKESB LI, 19614E8 A2 5
19644F 5 H % C/KEEFE GBI ITTEET 2 25, 19644F 6
A 5 519794 5 H % TWieh 12K EE BT R % %9 Tw
5 (JUNRZRFIKESR A AETES, 1991). 2
D & D 1719854F 3 BITEMEIREZ M2 2 FTITHML WA
FRDD o 72720, FFEB S ZEB O TEAIUEE
PiToleb#E2bN5, Z ORISR IR
SNTHEEI, REWME & EME (Rid) offts, KRN
TR (1962-19807E4E), ZHBHE (1965-19714E(F), A
H— (1972-19877E(L) 25\ 2. FEOBEE LR IHHIT,
IKEESAAEA . (B HGAEA ) Ok (19594F) 235
25, KEFEREZa Y7 ) — b1 BEETTHELEHE
D2ENPL LY, BIERHEIIIIEFITHELHEIC X
DIEARBIEICHH S Lz, FERMIZIEZ S OFEERRZ O
YNBSS NI 2 LT, IR R IREZ R > T )K
T, BEREEARME & DS W TE ) B OHRHRMIZZ L
WE WS TS LB L TSRO B IZ D D Ao 12
(&ik). F72, WHH—IT X 2ERBEO KD IO
EARRIRAT IR S LTV 5,

KXEBERATIAEIEA @ KEEREFEETIZ 571949
2 H19584E E TILRIE S NIEARBETH D, ZDH b
D19494E 7> 5 19504E D B DT DT R BE 2R 25
EOWHMA (19514E 2 5 19524E 12 13 BH T & U TR E Y
FEERFTICERE) CREEREERRT, 1978) 12X o THRE
ENTzH DT, 19534FELIED H DIZOWTIHIHE R Z D
FITEIZ L > TRESNTIZDDLEEZLND, IRLD
BRI 7 LA (1970) & TIXREERHEEBRATIC
B S T W28, 19714E 2 B 1973412 51 T D RS
BRI e D BRIl o TKEFIERBEALBE S 1T
EHERIS N, Z DT RTCOKEFFERENO—AITE L
FoTRE SN TW, HMR Tk 2 MHER XK
ERigEERATLE O A B 8L M) (B, 1970)
TIE R EER Y ERTR & L TEEYREES
1bOTH2| LHrZ LR, [EMELTRHFSALD
DD 6 FIFRE BN KK EEIGFEERFTIC RS L TH D |
EHLZ R FE 2L, ~HOBERIYFEHFOEE
BARBEL L MBI 2D EARTIENTE S,
BESATRIE LT 1 8ich 205, BEHBLELT
BELZIANTZOZ 28I HT- 27 2 HEAL LTz,
BEZY X PSS TRES ATV S,

ZREIT S5 EITIEE  LHHEE IS LI L LT A
2T BT b na YoM 2T, —HOWFgEd 3
VEIZEEAIM I IR S LT\ 5 (Tabeta and Tsukahara, 1967,
1969, 1970). ZIFHUE L 72475 EFEARIE T RTT
BFRVWSHEESBEFEL, BEHY =X b5 S CTHRE
SNTWD,

DT RIMFHEARS | 19504 EN O KE SR OME
MEECREER, Wb IATHMIZE > TERITRY 2
7, 370RVT, AIAY TR CTRES NI LT
MEFLDREARE. 19674 OIKEETT OAHFRYCE T X 2 FEiEX
IKEEWFZURTBR ILIRR I 2 ) AT HEFR R v b ORIFRIEIC
LMY Y B E N, ZOBRIITIFITIEFEKET
SERTIC R 25 & LECDIRE ORI, BRI X 21
AT E C A HRENAEOBICEES WAL v b
F> T h o LA RERIE I NS (TN
IARBUEAE &N RE). T4 IFRTE 3 BRI
P TR TE O SE O RBEEEARE I S T
7225, 19834FICHEH D 5| & H LG T L KEEEARE A
BEIShTWD, JoxiEsl &Lz LT200 ML EfFEE
Lieas, BIEEH 2BEEHS A Twd (i), EEZ
(HHBAREFE KD OBERTORINIERES NI DD TH
27:9, BETHMESELVEEO DI EETA T
5., BEHMY A bS5 BHIAE STV,
ANFBY T « T REX T RNBH S ELIELE LT
7o 123 r RS ORI E M & AT I B3 o A
T (1959-19804F% 2 ). M 23R U 729 7 R HHEEA
D% ITFALES Ki) M5 snTw523, EEE
RIZBFEL T3, SREBRIAWLERSFET 2.
A R ORIV EE 2 b B IR D
LHBMFT 225, InLOERITITHELEFTIING S
TV, AR D & U CFLE L 724 7 X Oncorhynchus
iwame DART XA TBIXUINNT XA T1MEEKIZ D@ LEF
B35S nTED, I b Laboratory of Fishery
Biology, Kyushu University IZfFE S hTWwd L dn 3
(Kimura, 1961), L2 LAB587 24 705 5 1k
(Ki-524 ; 14) #2BOTINETIERATETELT,
R LIRS D 2. BIEIRBEYEY =2 + 5 5T
HEsShTWVD,
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vl

4 BFERINT-A T X Oncorhynchus iwame D/NZ %
14 7 (Ki-524).

3H (1993FUREE ; #E : PEMRBE - LM
Hi[Z)

HENIX 1967 4R 1T I B K BESZBRFTBI T & L CERA & 1,
19864 1T KEES B Rl EE A~ L EHLIC 2 2 THRBITL
7z, 19934F5s b KEE 58 GBI AER £ 7 D, 20064F 3 A
EARIERE L 7 OIEEIZ A, 2025). SHIOMEAD S b,
HEAES L dDIIEEALBEL R, Z0HEI
KeE&220H), GEQDRHEBAI —NZTAL YT
TR U TATEI A RE A ISR I L 72 7o O 1T SR
O ESZNETTERHBL O U072 8, IO
EOMEE U ATE AR A I T 215 KDIR &
AEVFEAFICL > CTHEES LD TH D, F=F
FEoLM (199144 HEA) B3EAzFH LY > XH
FRIZET 2R 21T > CWic 7z, B 2 EARRE D
IS LTwa (k).

FEAEBIEA 76 EE220004EF U U 72 5 fa E
BAR HHOERT 2 “HER () B%&L) CHRE
ENTZLDOBKNLE ED LA, FreEiy i S cRES
NizbodbEEhTws, LIFHEHIZE 2FFE (HH
1Z 4>, 2004, 2007 ; P&, 2008 ; Nishida et al., 2008) T
FRHS N7z d O THREVWZ WA, BROESFIEEIT L
AETTbNR Lo TzT:DIz, FVELE O/ « FiE L
Hrb0bH5, VWHOERIZOWTH —FIFEFEI
THH (HETFE 2, 2025), FEEICHIA Sz T
DOEERDIIET 201 TlE ., 16 H OB I B KE
FEERFTCIT b AT, HEOBIED 5 b ORI ITEAR
BT ARTHRX v X2 RES TV 2 L (BRI
T RCHBAKEESFTCHRE) <, HEIZKEREE
REODHETH o2 E06, ZIITEDT:.

LREMBRES YRl 74 YV H, v XH,
VaxX 2 BEEORE, 28, &R, 27k EHETRE
SRR WA TH D, VIR VR (T,
ERATR) PREDEED D, 2 AUTEHEUREIET
e ARALIC & 2 —H 0 v F XEINGERN Y (KH-73-
2, KH-73-5, KH-75-1, KH-86-4, KH-91-4, KH-95-2, KH-98-
2, KH-01-1, KH-01-2, KH-04-2, KH-05-1###) 12 & - TP
ERAPEIZ B W CTHE S N7 3SR (Miller et al.,
2006 72 &) 5 1979 4F 12 LR AR BE ST K BERFZEAT (F
K 12BWT, BERS X CREAIC X 2~ 27 o EE
IVHERE DM A v DY T h bEB L T ERAT M
4 (Mochioka et al., 1982, 1991) ; /KEIMRSIIE L ¥ X —
rh K BERFZE AT A LI & 2 < 7 F TAFHEF DRI~
OMABTEARIAME (19914F) 12X > TRES NTFER
fFf4 (Kurogi et al., 2002) ®O—&B ; KEFRAFEAIZ X 3,
Az CiAEDERS X FREITA O R
(20004F) 7 & TRz Y F XEESN L FIEATHE (2008 4E,
20094F) 12 & o TP~ ) 7 F S BB I CRf & e
AT KEREOIIE € v & — PR K DTS G
FIT & o THY F i TEA S NI IERAT ML 5 KER AT
Zet v & — HAUEPOKEEWF ST AR U 72 5B S
NS A S F1T X o THAYEETEE 2 & UM TE
TR CER AR & T BEIRAF A ACHREECE [T SRR
JuEHL (20024E, 20074, 20084F) 1T & - T Elfiiisk
~BATIH ORI S L7 ZERAF A (Takahashi et al., 2008) ;
IR IERE £ 4 BB & CEAIR B DY 7 ANy
IR TIRIE S NI B AUEAR CUEAIR¥EART RK
FIEAREET) ;) BARE/ARIEO IR CIRE S 17
<7 F IEAFREAR, BRERFKELTHRE M Z
L EHIT X 2 AL HHIEEHE T b o 7 51 BRI
B2 MOCNESS 4 v bz & 2 FiEE Rz & - TR
SNTERFAIEZIT N TV S,
BEFEHIIRE= R VY F X ORSEYHIONIEIE
AL, BELCKETY FXELRRESIBEE
(2016-20234F) 12 & o THEFRD S ERER W)
B EEREARE I X o TS =k vy
F XD OKEEYGEA (IAE - i, 2024) 5 KET
E BRI F I I W TR LR ) [ TR s ey o
A Y F XD iFEHEHEEA (Kubozono and Mochioka,
2025) ; [A] L33 O B IR AR E T 0 1 3 & oo IR
TR 3B X PR CRs iy FXEY T A
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EAMIE S ATV, 1272 L BB ORI IEHR
KEMBHEISERT, KEEFT, KEERFSE - BOEHAE, WgFEmT
ZEFFREEF OF I BRBETDH 5.

Z OMAEB OREARE L LT, EIRRER TS 7 )
IR T1987-1990F Il S NI =R v Y F XY T A D
T & 7 — VEERAR, #HE)INEHETHOY 7 28y F
A cEifi s Nic <7 F ITERFAER, 1Y FAv T
Py 7O F <Y T4 VIO TS Wiz F X8
¥ AER, ARy VO I 7 F v THRIS R
72 Anguilla bicolor bicolor @ H 14 # A% (Septriani et al.,
2019), 7 4 ¥ —® Namelimeli JI[J 1 CTERIH S L7z F
XJEY 7 AEAR (Hewavitharane et al., 2017, 2018), EA
EBOW)IITHM S Y FXEY 7 AEAR (Yamamoto et
al., 2000), FEARE/\RMBOMBEIRCRES NI T 7
T IRAFHESRREA, A ) VR AR A T B2 LT 2 B 248
fECEHs NI b 7 7 VB FHEAER, (WDRTEER
TIHFEEIATE S IR T S idz b 7 7 78 B R M i
AR I & O b IR SRIRRA ) O W SEH H & T S N7zl
TV T ZHEAR, 2019-20204F 12 /K EEHEHE S 57 28 2352
U 72 B L B I v oD I AL A CERAR & T HERAEA
%5 TR AGE O UEEEAR, By F iR R T
Fis v > XH7 7 TRHEAR (Kawazu et al., 2015)
VDD, FERITRTYZA NS BHETHRES ATV S,

T2 F O U 7 AR EE A R I B AR D
F0, BEBIIBTRIIRNEaLrs7yavELT,
[H7KEESETEEBR B el e (BUKEE AL BREE R R) Cff
BaNTEASEEA D 5. 2 OFERITARRER (1980
3R, [HKEESEREERES BB BUR AT ) AyAdR
AT o TWTZ19804E A HIVERIZED b Tz, %
BWAFN O & - 3, WHO 7 229 L3 588
BAR (FRFEE LR —F), BXUOHRR)o=a4
(FEFEH I TEE) CTHIRS s, BERITHERY 7
T4 MEESRTOWS, 72 & 3 kmEKESE
BRI C I OK IS O AR v SRATEREIC X o> TfT b
nNTwa,

BEADOLUR*1—FH

JUHIREATIZ20064E 52 5 M % ¥ )R AN DOBHIRHETE

DIPHIR S A, EEERIZO W T H20104E D S22 R MK FLA
HEHERTC, BERLIOLICHRX v v S 2O HHI% 5T
T2 Z EMXRELT, X ¥ v XANDOBI I F
DHTD20174ER T, FEIEALMRE S L TwizDIZH
KX v > 82 GRAEIRY 774 1) OE%E 3 5 (3
121 4 BE DK BRI 9228 ©, —B2% 6 B4 FEBRES,
7272 L20164EDLRTIC % < OIERIGM OB ~BE b L <
IZBRIE), KEFIEARE B & OIHTEEAL Ul K%
BWREWED, WINKRFLFHELR (HEE) BotNe
JiE, B & CHINKEMEKEERTEAECH 2. KiE
FHEABIZZ IO LKy BRESTEY, 2%
(A AR OWTIUTH L ROFEARIUE S LT
72, BIBITETCABED IO DIEERMH D, HEH D
WD I AR BE 12 70 23, BREAL M B B E T B
BAIOYIE (20084EE1T) 1ZHE W REAER 3 SREN DA
FIEE SN TOTERSEA I N 7D, ERR
W RWVIE EDER A BT Twi: (K5), KiE
FREARE, RHTRE (BEAZER) 125V TIZ20054E 0 Ll
PGB IC X 2 RRETWE LRI T20L, 200
RETHE S N TWIz7:®, 104ED EHEGE L 7220174F
WHENITIFER LAV Y YR LTED, K

IEINT T AR E SR, R TAEARDE S o T W
72, 351, RO 7 ABIBIRDL  BWHEL T W
721D, Z0FEFOREBTHERLMRET S Z LITATHE
Thol:.

D& BIREE R TH—FH L B=FHH 5132017
EPLBEOTZODVAX 2 —, HHUEELZHIKLTL.
EEIZBOTEVAF 2 — DO DEMEHIDETH -
7o 3, ZHUTOW TR S E & A Sy
FHOFEEZT L LB TEN. RO T 7 A B
&, RBIQZI TG S TV TAZEARIZ20L 2o, 10L
F2o¥d LLIF30L Ko LBIREABLCEMLT.
i & PR _EDHIR 2 5 2 DBROYIK O LB AR +4 T
HY, FHlLLizav<) ViR E Z0 A E %
Bhdotz, R, INOF I ZEHHOS < 131
D IRF[EIY 22 IO 22 & B8R D AR 2 9B 21T 2 &8
TEY, T0FFa v FHORRITNE LT, KES
FEARZE O RITHIE LU T W I HBREARIZ oW TR A 23
LW ZIERI RNV Ko TWVWDEHDIIF
LALETHY, RO TRTEEEL. FARMIIE
ATVIERIZOWT D, wv= Y YIEROZHIZL -
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VAF 21— EEROKESFEFERR. AREFO5| & HLIBLA LT NIKEFELRETE (201754 821H
B2) (A); AFTMEER (B) ; #EDEXIRBEINI-EHIGH D, —HoizizEF0EEHRELIATLE (C);
BEBERICET LI-EXRLEE (D).

6 FHFvNRARFHUVIRFSSETOREFRERR. 219F (A, B) ; 455% (C) ; 655-656E (D).
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TIEBMAHEIT L TW B b DR, 77 AR L TR
PRAENITHBEL TV DDDL S RREL. FITAT
EARIZOVWTIE 2R ) OREEEL S 2 25U T2,
L7ehio T, JUNKZ R O BB IL19934F DU b
PBEEH ORISR 28 U CEARBDHEM L TWE 0
O, AR FBUZ O W TIESNTE S HHIE I X o HE L,
FIBOMER DR DOE AR, &S HITBRITHERE L 72 80%
BT X 2HEROBEE I - T, UNKRERATIEEREHE
B Ay (1985) OMEERA X D I L 72 7R
PEDSE,

M EOFAROEN, HHEFEEIZ20184E6 B Tz T
L, —RICHFECRE LI 78 x v v 2 B
Yy = 55N 32 (219, 455, 656) ~ L BHE
andz (6). LBKREAEREDOEREITIHERE
HEARD DD, ZDDHO—IENMKEREHEEY
fEANLBHEIS T B2 iE=Rr 7).

20184FEHIT I3 /KB BRBE A FE B 2V B L T 72 R
FIEARSBIFST 2 2 EHIHL, HRx v v S AJED
BBEBHNIC D> MBI LV AX 2 —%fTo T2, &
RIFFTARTHENVT ) VIRIRT, 77 AF v 7
BRESNTIINOERTH 57228, —H=d4LH% 7 7
<AL VotKBOEARDEET TV, 2L, HH
WED 7 2ERIZOVWTEHE VIR TH - 12720,
—IRIRAE D BAIF TRV D DIXFEEL T2,

IMKRETRRBERZELTRTOAER - AXa vy
va vEENT MM E LT ol iR S n, 2000
EITIRIUNRER AR DS Eoso Tz, Zof
L HIR X v > 7S AN THEE) L oo b MM H O U &
723, X v Y NANOIEEER ZIEH L CRR - PURE
B a{ToTwich (BEED, 2021), FHiE4H L 0E
S N7 B X v > S AN TOERKIZ20174E £ TI2 AR
REEL 0D, 20194EIC 3 ESR R EFHAITHIE S T
(PEHAHRE, 2019). Z 07 OEAOBIRI MRS n
ZWRIDE T 7223, BEHY =X + b5 SN OEHO
ZRHIREARO MBS & LTS, Eido LB
20184 I3 TR EE AT AN L RAEES 3 S RE DA T T A
PR v VAN EBE S Tz,

REOMRERR

20254EBITE, VA ¥ 2 — X5 E %o BRI
X ¥ YRALFEBY T4 PIHBESRTWD, UL,
PR 720 % B OARTE T UM K ER AR
EMEEONEIEA L L2 FRETH - 1212, BEHOHE
PN ITEIR 245§ 5 2 R — 233G B S Tz v
Tw, 12U, o kS nIEEFEREICho 2 b
P X v VXA TIZREFEIY =2 b 5 SN OEHOH
B (72720, BAREL L ToOMEZHZ Tidwiw) o3
AR O B AWML & L CHER S, SRR
DWW 32 (219, 455, 655-656%) IZME SN TWVWD,
219Z1T O WTIE [REIIEBE AT ERIBRE] & LT
fiis i, 20244E2 3 XD —AHSTWS, 22Tk
FEEATZ TR, WIEHRC RREA, s
FEEADND 5NTWD, AEERO R IIARR RO
BlEHLWIZIND 5T W2 28, BRI 75 2
BRI TH D, HEEROERY A7 5355 ) 2, BIRE
FOHOIFENRS A TVEW, 455 IFRBER, B X
USCHk & A BSAENIE SATVS, 2055
SRR IO WTIETRT30L 79 AF v 27 KT AL
DLENTHY, BREBEHNOAV= ) VIEIRILET 2 2 &
TRAERTFELLVWI OB SN TS, 655-656%
BAHESHOMRE A R—A L LTRSS, ZZIi2i3%
BRI ROBERMEE ST, 30L 7T AF v
Z K uE A0y (20L E10L) ITHH4E S T 2R
<, 19904E R BARITEREE S NTAEARTIZ O W TIE 2 DR
BIZBIRFIEIE v, 72720, ZRBEIODDIzonT
1%, EARDO VA X 2 —T5H)] ChiztBY IO T R
BB O T T TRESN TV DO LHE LD TE
D, ZOHFITIEREITRIROHME: L HLHHETL TV S
LbOLEIENDLEZOND, —ABIKEZIEAQ 2219
EE, REEARLARET 2455 RITIIAT SO EAR
EEZAT I AR—ADPIER I N TR WD, TD XD
TAEIT1L655-656ZB % R TCDRESTH S, 72731, WM
BEDOAR—ZFHEHEERTVWE EIFEZ, BT
I CHEAROBIBEE (T 2 L3 LW, 20254ERF 5T
IEEAR B EE T D KER A SR ~F S U TEAME
EefToTwa s, BEFHEOMEMNT (20264E 3 H)
DD il UIE R TH 2. FIRY 77 4 b o g
RIZOWTET 4 —VE I 2—Y7 2EoRILEFRIZ
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DR B S RTE D, B—EE D2018EL
2020, 20214F /TR O SR TE 21T o TV 5.

FHED, FHBx v VXA TORE LD T TRAW
HELLTHEBESNTZDDTH Y, BRIITE 2 IFHM
KFIT & 1D A DR E L D oIS
(HDTH 2., LIzdi>T, ZDRITEEIWIES i
PlE, BAMHEEL L TEBS W IBEY RS X URE
EIBHATEEAISHE E D LT WL DR THET T RSB
BEI12d 5. 20244F 11U R AR A TSR I8 % i o
TIA MR ERREY IR L CRE ST 5 2 L8
ANFEES N (HAREFONRE, 2024), 20254E8(E, FilE
¥ 754 b OREFEEEY IUUEIZ T a5t T
TH Y, Z OB TIHNIEM OKIE % & O 7 PUSBREE D
R EUWENERS A TVD GLl, BME). JuNKER
BRFSETERE ORLRII A EEL, B, 74—V F 32—
7 L, FHEHIIHPNRTE D, BREIZIZFEN O
EHAIRES A TVWED, I IAEITFOBRRE
FnTww, 7z, JUNKRFRETFSEIEYRE O STE
B74 (74 —=nVFIa2a—v7 REIT0E) oIz,
BB 20, WREARTHRS HME b oBA»E F
NTVRW, L7255 T, RISHINKF AT
DR 7 7 4 MIZBIgE L, O CHRBEEA 2Ot
v Y RADPOHIFY T I7A4 FAFEBETLELTY,
HAN P OREIRE SN D RALIZ TR LEIETE 2T,
FHHER D VU Y 2 b OEEHEBORENEE NS,
FEOALL LT HREERIHIK L EVOIEEE TH
D, NEWENZMELZ D OO, FOEEMIT: 7
UBRiH s T a7 (AR, 2011 5 A4, 2015 ; PEH,
2015 ; K7, 2020). BN ZHREERL, BREOD
HY kO EBIIUEZ 2720 TR L, WgESE, Ui
BOWTHEHELAEEL > (FEARM, 2011). JUNKY
OFFIEARL, X2 —HRLERHECIE R L, AT
2> YRR T 20 TR & T HUBRF 22 & KFBBE R D
JERESIBZ 2BELERTOH S, INLDREFEL
AREBU T, K¥EHH S BREERO A WEE H T
CHIfE b S s & & iz, 2SR & BE O B5 TRt
MIZFINE S 2 Bl OFESL IR S L B,

(RE) ZKEESATE —RBIE I3 BARR L 40 2 b AR &, SR
DO DFEL LTS N, JKESE THE, KR
MEE L LTSl s etk d 2 0FRBIIEDL D 3 Xw., 22

TREHEHERICE T 2~ OBMzE V7225, 1-3H D
L, BEORERHOMENIXZ D70 TH 2.

B

TAES OKEESHE G OB 0 [M&s) oEfke, Tl
WA B RIS O 1B kR 3 & OV B IR PR BR BT 92 7T O T
TR BTN RS O S SHEAR o JE SR AORERR 12 o W C R E 21
Wt i v WUNKRERE IR EE O IR K,
FNKZOEFBER, /N ZK, AHEER, SRR ZE
ITAERE L 7o afiBop s - R¥PBEERR, B & SRl Rizi3fi
HEADV 2 % o —fERIC T2 W12 S, A ITEZ -
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An Overview of the Fish Specimen Collection at the Faculty of Agriculture,
Kyushu University
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The Faculty of Agriculture, Kyushu University, houses a large and historically important collection of fish specimens, mainly accu-
mulated by the Laboratory of Fishery Biology, Kyushu University. This paper outlines the formation, contents, and current status of these
collections, emphasizing their scientific value and the challenges surrounding their preservation. The earliest specimens were collected
by Teizo Esaki from the South Sea Islands between 1937 and 1938, and systematic collection began under Keitaro Uchida after his
appointment in 1942. Since then, a wide range of materials has been assembled, including freshwater fishes from the Korean Peninsula,
specimens from the Ariake Sea and Yanagawa, collection from the Amakusa Marine Biological Laboratory, larval and juvenile fishes
collected by research vessels, and leptocephalus specimens of anguilliform fishes. Many specimens were severely damaged or lost due
to the 2005 Fukuokaken-Seiho-oki Earthquake and decades of inadequate management, but large-scale rescue operations in 2017 and
2018 enabled their transfer to the Ito Campus. Currently, the rescued specimens are temporarily stored in three rooms of the Faculty of
Agriculture’s West Zone 5 building and the Hakozaki Satellite building, though no permanent storage or professional curatorial system
has been established. The Kyushu University fish collection represents a uniquely extensive natural history resource in Japan, underscor-

ing the urgent need for systematic preservation and effective utilization.

Key words: museum specimens, salvage, Keitaro Uchida, Hiroshi Tsukahara, Yoshie Détsu, Seiro Kimura
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Fig.1. Historical specimens of Rheopresbe kazika. A, B, C, ZUMT 23035, 125.5 mm SL, Kuma River, Kumamoto Prefecture;
D, E, F, KYUM uncatalogued, 174.2 mm SL, Yatsushiro Sea.
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(FRLM 10403, 98.9 mm SL) 3= ARZIZFHIH S LT W
5. Z ORI EBE—BELOMEEARTH ), ZE
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(RH, FMB). FARICESRE L LT I (7 ) ¥ 2)
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AFIENIE) 12hT: 2 EHEllS e, 12720, RERE
FEBICHHE LR, BilEE R oo B <
(Fig. 2), % ¥ % IR H[FE S iz,

BERESRER ST EMAE (BT, KAUM) 12U S
NTVWLEIFREDO <X V1L, TXNTERKE»LE
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Fig.2. Enlarged view of head of Cottus sp. (middle-egg
type), previously identified as R. kazika, FRLM 10403,
98.9 mm SL. Arrow indicates preopercular spine.
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Fig.3. Historical specimen of R. kazika, collected from
Ichiki River, southern Miyazaki Prefecture. A, B, KAUM-I.
405161, 98.8 mm SL.
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1.5m %82 2R VDA, 723D 2856 ORI
AR, INTHEJIIKR) I2dfEspEshcns, 56
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Table 1. List of recent specimens of Rheopresbe kazika from inland waters from Miyazaki Prefecture

River Date Voucher no. SL (mm)

Ohse River (Gokase River system) 12 May 2018 KPM-NI 57838 26.7
Isuzu River 21 Sep. 2023 KPM-NI 78556 48.0

Isuzu River 21 Sep. 2023 KPM-NI 78557 544

Isuzu River 4 Dec. 2023 KPM-NI 78609 68.1

Ishinami River 25 May 2021 KPM-NI 76124 39.0

Ishinami River 5Oct. 2021 KPM-NI 76244 86.0

Nanuki River 17 May 2022 KPM-NI 76386 422

Omaru River 11 May 2021 KPM-NI 77689 48.6

Omaru River 31 Aug. 2021 KPM-NI 77738 51.7

Omaru River 19 Oct. 2021 KPM-NI 77800 53.0

Uranomyo River (Oyodo River system) 21 Oct. 2017 KPM-NI 57656 70.6
Uranomyo River (Oyodo River system) 12 Sep. 2018 KPM-NI 58017 158.0
Uranomyo River (Oyodo River system) 12 Sep. 2018 KPM-NI 58018 51.5
Uranomyo River (Oyodo River system) 7 Mar. 2020 KPM-NI 58101 78.0
Oyodo River 18 Aug. 2018 KPM-NI 76001 433

Oyodo River 18 Oct. 2018 KPM-NI 76009 55.0

Ayakita River (Oyodo River system) 23 Oct. 2018 KPM-NI 76089 583
Honjyo River (Oyodo River system) 19 Aug. 2018 KPM-NI 76105 71.8
Kaeda River 21 Aug. 2016 KPM-NI 46792 157.0

Kaeda River 4 Apr. 2010 KPM-NI 57709 232

Hiroto River 25 Oct. 2020 KYUM-PI 6507 93.5

H5. FEMMET, 05 2KRDWEFAITIZEWT
3, EAREGRDAMC KBRS L3R E2 S0 B
HECORBEOYMOM LT VR TS, £ 72,
AN B TEFKERREIC L D, KEOFHE ALK
L E 2 O B ERD B, W25 1 4RHofg (8
EAE) OMITHEZRELTWS, KEIKRIZBVWTL,
ZRNNTBOWTHREELHIER L TWE P, 216 DOl
ARHE N 3D A [ DEIKAE A 549 130 m FHIZEK
S 7R (YUK TR, Eom3H91.5-2m) Foii
THEB OKiE#Y0.3-1m) TH Y (Fig.4), ZDOEREE 2
e LM CERES Lo T (B, REET—X).
Z)IN2 1% LEEOHER O TR 2 D OGN S HER D
D, H=XVIINT M EREEEHED L I3MERL T
W5, LU EROEKIEDK130 m FHUEKE S Tz

R IZ D W TR OERIZ & 2 Ful O MR 2 258K S5 12

L DBIELCTH D (20184EHEN), MEEAHI1.5-2.0m
2o Tz, AR IFREREEA T, IR & T
r32b00, BREMEOHBETERDIZTSIZEE LW
e (HEIE2, 2019), H30H2EIE EAZL VDO
LEzonS, IIHEINZBWTIETNO2 587 km O
M ICAREN SHER D 205, £k D1.5km EFRON
PPN BEAFHI IS S5 % i A 2 554 CARE o REURE R % 5
R, K26 HEMERL TV,

IRPENAKFRTIX20174E 9 A5 54EiI2b Tz D, BX
vav I—OfRAEHEIFAEET o, RESKIZD
<XV 1 {EEOATH-7:. H~<F ) ERES O
1320204E10 3 25 H T, IRIENAGR O M 1L D T HIZTE K
SNT-RIROBREIZB W T, FAOMB S IR L2
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Fig.4. Underwater photographs of three individuals of R.
kazika, observed at the same point of Uranomyo River,
Oyodo River system, central Miyazaki Prefecture, on 12
September 2018.

1k 2 HEA L LTS 7: (KYUM-PI 6507, 93.5 mm SL ;
Fig. 5). ARFEHTIX, Znbofizd/NNUEEBEHESH
AW W TR S S hiciEd, S LT kRO
BRHECTHERY 2 v I — I X 2RENIER S Nz,
L2L, WTFhoFETH, Bkl 1@AkERs <

XVOERRMHERTLZEETE Lol RifgEIZ=
AVYFXBLEAA Y F X2 ELHPEERNSMEE LT
bzt WO WEE, AMBRICEN AT O <X
Y OFRABEMEIZE . 123 2 2b b TR 2320204E 0D
1R DBTH -7 Z & 1F, S OMERLMEFEM 72 ftE
WERKT2HDTHoZ L 2RRYT 5. BMHHRE

B 15 - RAL BHE - FIE EEC - BB IR

Fig.5. Fresh specimen of R. kazika, KYUM-PI 6507, 93.5
mm SL, Hiroto River, Miyazaki Prefecture.

WEFIZBVWT O EIRBEREIHO IR &R E)121355 10
LaweanTs, #E (20134F £ 20244F) 12fTb
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H=x )L [EEREEES] LERSNATED,
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% (Hif, 2013b). ‘EIEEG A I3 RALHE CAEY A
%ﬁ@ﬁ&é%@ﬁ@%é:&ﬁﬂan(ﬁm,m%;
AUEIZ A, 2023), REICHRE OWIRAEO S L &
WG 125010 23R 2 O FE DI b s (R, 2019).
T 7z, BREREOFEKIEE, RO Tl 2 °)C o
EMBH D EBMLNTWE GRIBFIZ?, 2010). ZTh
LD EDLY, RMEIEEERS S T R
PEBITALE 2 AN R ITTENAKRADE (L) 238
ROARKE DR HERF T & 2 HARRL KRR RO
BRECTH D, 4RO RIE)THRE S hifiEiikico
WCIHBFRN T RETH 2 2 EIRBESND,
REBICHIIRERE HBonFROEEY Fig
61TRT. 20174FD 2 H, 4H, 6H, 8H, 11k
C12 B IS TR URTET — v ZEA D YLH O VE ORI O %
i CHEBAE 2 W CHEB L 7B TIZ 2 Al s, 1T
FH 1 EHR (5.9 mm SL), IVHI{F# 1 @& (8.0 mm SL)
B X OVHIFA1EE (9.1 mm SL) 0 3EED 7<%
VAR S Tz, 3 B AR BRAEFA A C IR AR 1L
BEIhLpole, —VEAVILOFT SEITIERIEN O
H (Ekoi@ ), <% LRSI N TVBKR)
DLE LT3, REIFILE D % < DIEHE O KK
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Fig.6. Larval specimens of R. kazika, collected by seine
nets from the several sandy beaches in Nobeoka City,
northern Miyazaki Prefecture. A, UMNB-I 12043, 6.9 mm
SL, stage l-yolksac larva; B, UMNB-I 16096, 6.9 mm SL,
stage ll-preflexion larva; C, UMNB-l 15926, 7.5 mm SL,
stage lll-flexion larva without the pelvic bud; D, UMNB-I
16076, 7.9 mm SL, stage IV-flexion larva with pelvic
bud; E, UMNB-I 15502, 8.9 mm SL, stage V-postflexion
larva. Only C was taken when fresh, the others were
taken after fixed.

OKk#5-15m) OWrEE (g2 54910 cm) (ZHEIL,
HIET D HIROBFE £ THER L Th oinR% b Tzl
Wiz a2 b (JEHIE 2, 1999 ; Kinoshita et al.,
1999 ; g2, 2004 ; HEIE2, 2019), Kig)llZz &

DOEBE)I~H LT 2 OfF I & > T—YEADILE
BEOWE, BXEZFOMEoMITIFAY 28 34ER
HWTH 2 EEMED D 5.

JERTHRIERIR R 12 B 1 2 BgFAA <%, St 1Tl%2018
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2CTIZ20184E 1 A5 3 H, 20204E2 A, 20214E 2 A 5
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6). FHAIZBF 22X VFAD, REEREILO
CPUE % Fig. 612/RS. F7:, FHiAIZ B 2 AL S
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BTBVTHRMEFRIIEEETH 5 72 (Fig. 7). Hido &



HECHF AC5¢ - #80  fCBi - B —H - B

0.81 [ 154

§\ 11 4

N M I 4
\

0.61 \ B IV

N W Vi
N
L:I)J N
7 0.4 N

O
N
0.2 ;%
N
‘N
0 E= ,?§ : [
St. 1 St. 2 St. 3

Fig.7. CPUE for each developmental stage of larval R.
kazika collected from sandy beaches in the coast of
southern Nobeoka City, Miyazaki Prefecture, Japan.
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Distribution of Rheopresbe kazika in Kyushu Island, western Japan
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The distribution of the Fourspine Sculpin, Rheopresde kazika, is revised based on museum specimens, literatures, and collection
surveys. Although its distribution has remained unclear, Kumamoto and Miyazaki prefectures are herein concluded as reliable regions
of occurrence of R. kazika. However, no reliable records have been reported from Kumamoto Prefecture for more than 50 years. Based
on recent ichthyofaunal surveys, the presence of R. kazika were confirmed ranging from the Kita River to the Hiroto River systems in

Miyazaki Prefecture, although the occurrence in the Hiroto River system is currently considered accidental.

Key words: museum specimens, artificial dam, extinct species, Kuma River, Kumamoto Prefecture, Miyazaki Prefecture
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The social significance of reburial practices in Northern Kyushu at the earlier and
early Yayoi Period: Reconstructing secondary relocation of Human remains.

Kyoko FUNAHASHI

Faculty of social and Cultual Studies, The Kyushu University,
Motooka 744, Nishi-ku, Fukuoka, 812-8581, Japan

This study examines mortuary practices, particularly reburial based on secondary relocation of human remains, and their social
significance during the earlier and early Yayoi period in northern Kyushu, based on human remains excavation contexts. At the Otomo
and Sasai sites analyzed, clear reburials associated with primary burials and reburials/interments with somewhat unclear burial intent
were confirmed. Specifically, at the Otomo Site, reconstructing burial/reburial practices suggests multiple dolmen constructions occurred
at the same location. The reburials observed at both sites indicate that the human bones of the preceding interred individuals held signifi-
cant meaning in confirming genealogical relationships between graves or interred persons. In contrast, the importance of these bones in
reburials/deposits appears to have been relatively lower. These patterns suggest the possibility that they indicate transitional aspects or
fluctuations during the transition period at the earlier and early Yayoi period, where mortuary practices shifted from ritual acts using

human bones toward a more abstract shared use of burial grounds and burial systems.

Key words: Yayoi period, mortuary practices, human remains, secondary relocation of human remains, reburial
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d wmome M ERAEREET
xibmE (me wex WA : U T
oD b B i = a

2 mHYF (2002) otEAMIcH T BREME
XALZLDOBEET NVERET IV

JUNHIIZ A R D AR ARA L T2 & &, RO
BEIPESC LN EFABICENEZERD L THRF S
20 (B - B 23S, LA LwaenITiEk s st
FDOIACLEHZORLA - BRVHET L T B 2556
HirhTnwsd, £7:, ZOEERGELILEE D SIS
AND—HW LD TE Lol Z L bIEfHIS ATV S,

S5z, AR T WAE O E IS R
L (A& 2017), BpficiPEE 2 o HARSEIHE - 7:
ANZRZFTRL, HRFEH» LHELEEANES & oWk
MO D > T REME b IR S T w5 (42025), <&
(2025) IFHEEECTHEL 72 AERRONEIZZDS L 23
B, BIREOMEAERL, WbWw BERRIREN &
MLTW2 Z &, Lo ARG &)1 S bk
TIPS N7 NB O IZIREEE, (SIREE R 2R3
BOEIET 2 2 L &ML, @R & HARSE ORI
M- EEN T ANWBBIOWRMELIER L., £, 8
BB oW I KRE DO TRE L2872 LM R A b 1

LU THYIEANENORPBED ARSI TS (K
K2011). & 512, B HFEHOMMETH L 1A
KD N B DA% DNA T 23T b i, #3CHR D DNA 25K
95% G ENTWizZ TR S T D (Robbeets et al.,
2021), 2O Z L5 RN LRMIRBRI ATV,

Ic#T > DNA 9% (B2 - 7 H 7 £2022; ##E2023) T
b, FERRWENOEN % [HWRET O 7 hREEFOE
BFEDo TOLRWHEEHROKT ) LEFOANTLE L,
Rk () ROANUE EDEMIZE > THRLLTZ] &
WARTEHY, HAPZEE LB [k - i)
IFERESATWS, BE (2023) 1%, Wb 3 ERRR
ENITIE, fERO AN EJRIM U TRALT 2 L+
NESEHR LFHESFEEABEO LD T AL &, BHHE
FroHE L7 L) RRMASFEALRTVALE L
TEH LT, BHEIIOVWTIEHINITELEAEHES R
TIU»o122ETHY, SHREELBALEL) 2 5.
$ 72, TBHOEHEN 7 & T mDNA TIRERSR M7a
DBET HROAIRER SN TVD Z L2 5, FEERIR
AEADZHIIEE T 28T, ZFHoERD A & DR
DBMEICEE Z o TV 2 L IR L7, ZosIkHEE
(2002) THARROBTHIRTE OB [PHRITRA
NJ DAL L & DITHEHUTIE DS o TZBRIZTERDEN & D
ANAWSPEHORENDTEEZZEL Z LTk oIz W
SR TEMNTF 2O TH o S50z, KiF (2025)
Ik o T, 2FFr EEB 2 S 4 U RAERMRAE 3,
X - 77 - LYY 7IsiEEE b 5, FEOE
R D b#ELEBEOANLZ V=Y LT 252 L0602
LoTWb,

2Dk w5 W RO IE, #H
M ORI X o THERZHRFAT 2WEROBH A5, F
ARFRON % DL BIET 3 2 A~ EBTL T
2 (Kkt2022, 2023). FIEITHFE LT AL OIEE D, i
BEIZWT AL DIRE H—TIE RV, N TN
ZPERTH VB OAFTTRILIFEZ 2, Lwvd M
FRD T & TPk - BMBOFEREEHHT 270
HEEONY) == a vEHL2ITT 2 L) A
FThHY, Tl Zadkich RRoEmNEHERIZE Y
THMO THELERWHREZRET 20D TH S S,
It (2023) ITBWTEEIZZ D & D LHTITHZE 21T -
7208, HEEBEZEO TV W E WD &, JHERADOHH
ERESNEERB AT OVWTERRETH S L
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Kot sk

W) TR R BRI RE S D o T2, 22T, K%
TUEAGERIUMN « (LT, R O SR E R RN 3 &
O B OFT H a0 O ISk BRI B 3 2k &
W& E LT Z L OBEEIBIEE Ol 217 5 .

B, WRRBENLE VI BIEBEEICDLI DIERA
E—EBRFASATE WG R X 2, AfEicBw
TS, BEIERET 2 A% 2ERNTRAN (Hb
2002) LT 5. ZOPRIIIREAN £, BEE T FL
LT RBEERICHET 2 BEHREeEADOD, ST LD
HERANDERENIMEERT 5 d O TIEZL W,

BREDE

NB OFEMHEE X, HEH5STHIX Sakaue (2006) %,
EDIRIH X Lovejoy (1985), B o BHEIIMEE (1957) %
W, MH%E121%, Buikstra and Ubelaker (1994) o i
FHWT., FEROFRFCITE U TIE, N K E )
S EERRAE O THARRKE « U4 2 ] UK
75 SE TR 55 — 3R, 1988) FCRO R ITREW, K
FE20~405%, HIEA0~605%, BAE60R L, BRAIX205
PLE GGEMIZA) £33,

PHEEEHIIE Martin-Saller (1957) 124t 72, HHIEHE
1%, BHERAR M1), BEHERAKIR (M8), Ba-BriH
M17), B BiE (M45), HEIE (M46), LEHE
(M48), HREE® (M51), MRENE (M52), SifE (M54),
B (M55) TH B, RRELEBE, K3, 41TRL
72BN THD, HIITBVTIERTT (2023) THISZ L
7eAtEB SN O HUIX 4y %, (AEBEEERL T, ORRP
B - WAL, @Q=EEE - k- ERE, O%
B, OFEFIBAE 4 0 IcF A L., ©%H
R (UEORE) OAERRANE GUNKRSFE S ES
EE BN 1988, HAE - Kk 1989a) &, AFETIES
LIz@ WA H L O AR AT (FAE - &I 2005)
ZEMLTWS, BER & U CRKGEB O VR4 RS
RANE (BN 1981), PEALIUMBRAERRAN (WBE1971),
S B ITHESCRFR D AGERIUM U RS R 2B ) 27 58 —
IR 1988), WE - HH (FH - BAR1926- &5
1928), FERHABARA (HH1954) ZHwTw5, f#
DN L, H ZE 2 R L 2 B3 7: 912
HEEIZ L OFGMEE O CHERET ). AR RIER

1,20@B)ThH>5.

F IR o B RSP 2 FEHE L U 72 Penrose DJERERR
Btz kD7, T2 TR - RECPE 2 L 3 53N
B EDITF Y TNF AL BT THY, 2 oBEHEGEE
POANBIHELTWEETHL, RiLBREhZEnsr
KT LR OBAZEFRNI0EE 2 28 & LT ERS T %
7o,

RN THFI CHT & iz #bisizs o B % 3y
T30, AR (TS, HEOPHTIE, &5
IZHOHRERE & LTI « KR (JUN RS B 2 S i) 2
BN 1988), SR (RF§1996), WA CKRit
2025a), K& (H#82001b, 2004b) Z#HWTW3, KK
PR (CEAR2001, 2004) IZARAERE D b IR TE
HiE LCHIFHSATSEIFCTH D, WEORHINEE
AT 2720, HERIZIE T 2135 L1755 b A
RIZEDT2,

S LITPER A DR & & h e NE 2T
RGNz 7z, 2z & DIEROMZE (Ckit2023) Tl
TR S TR o FEEREE DO AN OB I T
SMEEMTET 2L HNE L, AfTRHRELT:
R OEPME EAEE, FrasaRR oL - #
HELE (&F12025), SR (BAR1944), HEZAAITE
TAHE (4451932), HEFEEFERIE (M7]511966), KHL3
SR (E811994), FHHIERR OIS L (4
ZH72025), HEFEMTIAR (1%, BC 8 ~5{itfd, AT
2021), #HISRARRHR OB B [ C i (LAl
2004), EmFHEE (A 2011), FRENE (5K
1935), JaINH E(SIBHER 1 (BHESF - 0] 273,
1997), ®AkEHBGEEF (SH7]1%, 1976) HEANBTH
5. AW CTIRIERROHTII 72 T % <, ERIEE
ORHEFIN LA IR T 2 BN CRWIHIRICE S 2
kR E RS E LT,

AR THEG E LTRERRNE b & 3 2 &k
OHEMIEEDONY = —v 3 v 2 HE$ 2 7 OHHE# 6
THHE (M46, 48, 51, 52, 54, 55) Z AWK %
fiotfz, Kot (2023) LR, ZoHHTEBMELE K
PEZRN L CERDP DT EATo 72, %8B, AR TIEIERL
SESE T+1] - [-1) 2Bz 2MEIERT 22, Th
BRI E IS 20 I B VT, MR IR
ARBPE R R L TR 2 EHITOR LTI DO TH 5,
2 OAEIZHEH L ERCTEE O 2 Bk 3 2 d 0TI
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x1 HEBREREEA

4 B¥BEISM

FEE P IR
TR

BEER

Kot sk

R, EHWNIIBT 2EOEFRNENY) ==Y a3 v 0D
T, & ITEEME B B\ IRARGEE ) AT 2R %
RS 5 7: O OEAERIEIR L L TRV,
ZOBRERDEREHALH L L THBIDIT 217w,
A pMEREEE [ D m B E AR S O W T UTE S S 0
PHE LT, EROEREERT 5 2L T, B 0%
HILREZ R L o>, WEEZROFE L% L 72
IHTHIRE & T 5. HIBIBER D HEE 12 13 A REH CHumE D
HBATH ZARE L T, FEEOBTEOHEEIZTIZ<
77 CRAMBEE R L TT o7, Uk, RFFRIZBT 5
TEERE QX Z, Hih ZfE 2 2 108 3 2 72 0 Otk
i)« BERWPALA IS b TH Y, WEOZHMLE
REMWLGHFELTHRZ 2 DO TR,

HEEHEHT I3 IBM L O#ET/ S v &7 — 2 PASW Statistics18
2 OF PASW Categories187% w7z,

ZEERE - HA -

- B/ - BRYE #E wE peailib=1e EEEL LR EXiil e KE B E1=ES

R R R R R R R R R 1B |

N M S.D [N M SD ([N M SD|N M SD ([N M SD ([N M SD [N M SD| N M N M N M SD| N M N M
1HEERAR 58 177.3 4.80 | - - - 60 176.9 5.28 |3 1750 1.73 |11 1758 b5.62 |46 176.2 554 |9 1752 6.40 [ 15 1781 (18 1781 |11 17473 2.80| 46 176.1 | 57 172.80
SERER AR 54 138.1 4.36 | - - - 61 138.0 4.43 |4 1398 6.85 |12 139.6 4.96 |51 137.1 4.69 |9 1403 6.71 [ 15 139.3 (17 141.2 |11 14045 6.14| 49 1415 | 57 134.00
17Ba.-Br.% 46 1309 472 | - - - 49 131.2 409 |5 129.6 416 (7 1314 7.93 (38 1287 4.63 |7 1346 597 | 7 127.3|13 1283 7 13243 3.21| 21 129.7 | 57 131.30
8/1 BERETRE 49 77.81 272 | - - - 51 779 273|2 784 0419 797 27945 779 3579 801 350 (|15 782 (16 80.3 |11 80.39 3.44| 41 80.3 57 77.60
17/1 BRETH 45 7401 2.84 | - - - 42 741 2612 750 366 (7 753 321 (37 732 268 |7 767 166| 7 71.2 |13 729 7 76.07 258|200 73.6 57 76.00
17/8 HEiRE R 41 95.09 3.35 | - - - 39 953 357 |4 928 4357 944 473038 942 424 |7 605 427 | 7 925 |13 914 7 6042 339|200 919 57 98.00
A5KEE IR 43 1314 463 | - - - 37 1322 419|3 1337 6.66 |8 131.5 2.78 |33 131.6 3.77 |7 1324 640 | 6 1302 1 1250 8 130.25 3.15| 10 132.6 [ 57 123.90
46-REEE 49 99.43 466 | 1 96.0 - 44 1003 4.62 |4 1008 512 (8 993 437 (33 1004 4107 991 564 |11 959 |10 949 7 100.43 4.54| 23 99.7 57 93.40
48 kEE 51 70.27 353| 1 740 - 49 712 3657 676 4355 694 41630 680 330 |7 687 435]|12 609 6 62.2 7 6643 321|117 62.0 55 68.20
48/45 EEET# (K) | 39 53.59 3.13| - - - 34 542 276|3 515 280 |4 537 237|28 517 322|7 519 303| 6 47.6 - - 7 50.80 298| 7 48.0 55 55.00
48/46 EEERE (V) | 46 7053 473 | 1 77.1 - 39 711 429|4 684 3845 697 6.04]29 679 4287 694 41411 635 5 64.9 7 66.23 3.79| 14 623 55 72.90
51IRMEIE (&) 48 4154 1.70 |1 41.0 - 45 414 183 |5 408 148 (8 418 24332 416 181 |7 411 241 |10 411 9 42.7 7 4129 1.25|22 417 57 40.50
S2RE® (k) 47 3404 179 (1 33.0 - 45 347 1595 326 230(8 334 177 (32 335 1577 334 127 |10 31.2 |10 333 8 3400 1.69| 14 32.6 57 34.00
52/51 R@R# (&) 46 821 528 |1 80.5 - 41 836 474 |5 799 4228 801 528(32 806 471 |7 815 577 |10 759 8 7716 7 83.03 24913 78.0 57 83.90
54508 51 2641 1501 27.0 - 53 267 197|6 267 1519 270 18733 260 155|7 261 204 |12 266 |11 26.7 7 2657 1.99|27 254 57 25.00
558E 52 49.73 2331 52.0 - 53 50.8 250|6 503 450 |7 483 22933 492 264 |7 481 302 |12 463 |10 46.8 7 4771 1.60| 21 449 57 48.60
54/55 BRE 50 5319 3661 519 - |53 526 405|6 533 562 |7 563 525|31 530 374 |7 544 358 |12 574 | 9 588 | 7 5565 3.03|20 561 | 57 5140

WA
i kI (1989) WEE1971) B F(981) (1926)
(1928)
ERE - HA -

ey BARRTEH HTAT WE w8 IR EBHEAD BHnE B [iglapi| KK JeMHEST =S

I R I R I I R I R 83z biziad

N M S.D [N M SD [N M SD|N M SD [N M SD [N M SD [N M SD| N M N M N M S.D N M N M
1EBERAR 54 183.0 504 |2 1840 566 |98 1837 511 |5 1858 1.92 (26 183.0 597 |61 1829 6.23 |10 180.6 5.66 |21 182.8 |24 183.7 |14 184.14 540|60 184.2 |108 181.40
BHEER AR 49 1421 344 |2 142.0 0.00 |94 1421 545|5 1444 297 |22 1436 4.07|66 142.0 460 |11 1414 495 (20 1449 |24 1433 |15 143.87 5.15|62 144.9 (108 139.30
17Ba.-Br. & 47 136.8 3.80 |2 1335 6.36 |78 1389 4.18 |5 1374 3.85 |14 1375 5.27|45 1352 427 |7 137.7 486 |15 1346 [20 1356 |11 136.27 6.57|26 135.5 (108 139.30
52 776 249 |2 772 2408 758 8433 771 04421 783 208(59 77.8 354 |10 782 3.99 |20 792 |21 783 |14 7825 420|55 787 |108 76.60
47 751 220|2 726 120 |76 756 260|3 748 133 |14 751 294|43 743 254 |7 754 231 (15 742 |14 751 |11 7365 4.26|25 733 [108 76.90
17/8 3 45 968 330 |2 940 453 |75 97.7 427|3 965 20513 954 3.77|45 948 418 |7 556 345 (14 931 |13 954 [11 56.81 4.59|26 93.6 |108 100.10
455EB SR 26 1394 382 |1 134.0 - 42 1408 5.17 |3 139.7 4.16 |14 1384 558 (44 139.2 442 |9 139.0 4.56 |12 1384 |9 1407 8 143.38 5.50 |16 141.0 |106 134.50
467REAIE 40 103.7 493 |1 940 - 61 105.0 4.69 |5 100.8 4.97 (24 1052 4.12|46 1042 480 |9 1058 5.17 [17 1050 (24 101.8 [10 106.80 6.01 |31 103.8 [107 99.90
tei 52 748 431 |1 65.0 - 86 755 432|6 740 35223 739 42238 727 326|9 731 414 |17 681 |16 66.6 [10 67.90 4.31|28 66.3 92 71.80
48/45 FEARE (K) |49 533 261 |1 485 - 70 54.0 243 |4 51.6 252 |13 533 248|34 521 2439 526 320 (12 493 7 47.6 7 4693 297(10 47.0 90 53.50
48/46 £EET# (V) |50 71.8 3.90 |1 69.1 - 69 717 886 |7 70.1 6.60 |22 70.5 3.72|37 694 305|9 692 45317 648 [15 645 |10 63.65 3.73[22 63.1 91 71.80
S1EREIE (k) 54 429 151 (1 43.0 - 78 431 1.65|6 437 17520 438 2.05|39 436 197 |9 432 192 |15 431 |23 440 9 4289 1.83[40 432 [108 43.00
52iRE® (k&) 52 341 187 |1 35.0 - 78 350 1.86|8 350 1.85 |20 345 224|41 346 186|9 352 211 |15 328 |24 335 9 3311 1.69|38 332 [108 34.40
52/51 R&ERE (%£)|50 79.7 442 |1 8l4 - 76 813 501|6 785 49320 79.0 454|38 794 516|9 816 539 |15 762 |22 765 8 77.67 5.19(32 775 |[108 80.20
548108 60 269 187 (1 26.0 - 97 269 1.80|7 267 17020 27.0 1.19|43 269 192|9 261 276 |16 278 |25 274 9 2744 1.81[36 265 [108 25.90
55&m 60 524 285 |1 46.0 - 98 532 286 |7 527 22921 522 253|42 528 276|9 538 33116 51.0 [23 50.7 [10 49.10 2.47|30 481 |108 52.20
54/55 BREL 58 51.6 390 (1 56.5 - 91 503 671 |7 508 3.82 |19 51.5 3.18|41 51.1 4.00|9 485 363 |16 544 (22 545 9 5590 4.92|27 547 [108 49.80

) i 1989 AREI9TD) R F(981)
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AR DN %

x2 EWHHE2 (BERBHLIAB)

FKNFHE
KE 35 wINBF EEEL |$HEEE | Y5 EE e EE e 8E TERE XRINX KRR
ik BRI b wEES LAE AR Ciblz | CHble | CHiE | Cb[@ = = SEHR |
BENASE EEERR SEEY AR
2 1 210 ND8 ND22  ND35  ND67
IEERAR 182.4 181 180.5 178 187.6 177 178 175 183 174 172 178
SEERAIR 142.2 142 142 1315 1255 136 134 133 131 140 138 139
17Ba.-Br.i& 142.4 143 140 1393 130 132 136 118 133 140 135
8/1 ERIETEK 78.0 785 78.7 66.9 76.8 75.3 76 71.6 80.5 80.2 78.1
17/1 BRERK 78.1 79.0 776 74.2 73.4 74.2 77 64.5 76.4 81.4 75.8
17/8 BEIEE R 100.1 100.7 98.6 110.9 95.6 98,5 102.3 90.1 95 101.4 97.1
45 EBIE 139.8 144 125 128 1303 130 130 (129) 132 132
46 IR 101 110 102 94.5 101.4 104 97 102 99 99 101 98
18 LEE 66.7 69 75 66 64.7 67 68 63 64 73 71 71
48/45 FEETRE (K) 47.7 479 60.0 51.6 49.7 48.5 49.2 56.6 53.8 53.8
48/46 FEETER (V) 66.0 62.7 73.5 69.8 63.8 64.4 70.1 61.8 64.6 73.7 70.3 72.4
SUREIE (&) 38.9 40.1 40.3 41 39.7 37 40 41 43 43 42 39
52REE (&) 34.5 35.1 35.5 35 35 33 32 33 36 35 37 32
52/51 BRI (%) 88.7 87.5 88.1 85.4 88.2 89.2 80.0 80.5 83.7 81.4 88.1 82.1
54 818 25.4 255 27 26 26.6 27 24 28 26 27 27 28
558 52.2 51.9 54 50 48.9 48 51 49 48 53 52 50
54/55 SR 48.7 49.1 50.0 52.0 54.4 56.3 47.1 57.1 54.2 50.9 51.9 56.0
&FH (2025) SEM(1994) E®FHE (2025) AeT(2021) EERAHE (2004) AR (2011) 54(1935) ﬂ:ig‘g:;%
KRE3SIF | EBJIBEFIL R HEEPH |$ 5 B 5 B 5 BE $E &E e &%
S R3S AR il AR Gl FEREE ®WIEES =] ICHiE |CiHhg |ICHE ICHE | Ciie #HEEK
BEITRSE BES RS BEEYVHAKESE
1 3 225 Il 3A 10 2 ND21  ND34  ND46  ND47  ND51
185.5 183 170 172 174 181.5 174.5 185 193 182 180 183 183.8
STEERAIR 137 142.4 144 147 155 1405 153 138 150 136 135 129 1425
17Ba.-Brig 139.2 144.4 149 124 142 133 144 134 136 1425
8/1 ERIETE 73.8 77.8 85.5 89.1 77.4 87.7 74.6 77.7 74.7 70.5 705 775
17/1 BRERK 75.0 78.9 86.6 71.3 78.2 76.2 74.6 74.4 74.3 775
17/8 BEIEE R 101.6 101.4 101.4 80.0 101.1 86.9 96.0 99.3 205.4 100.0
45EBBIE 139 144 143.4 148 135 131 149 139 145 138 141 145 146
46°hERIR 89 110 1133 1095 103 99 106.8 104 112 109 104 117 108.4
tei 66.1 73 67 77 71 71 74.45 71 81 65 71 74 79.1
48/45 LETE (K) 476 50.7 46.7 52.0 52.6 54.2 50.0 51.1 55.9 47.1 50.4 51.0
48/46 LEETRE (V) 74.3 66.4 59.1 70.3 68.9 71.7 69.7 68.3 72.3 59.6 68.3 63.2 73.0
SUREIE (&) 38.4 38.8 41 39.5 46 38 41.65 42 43 41 42 44 43.3
52REE (%) 33.2 34.5 34.2 345 35 32.5 39.9 36 35 31 36 33 34.8
52/51 RERHM (%) 86.4 88.9 83.4 87.3 76.1 85.5 95.8 85.7 81.4 75.6 85.7 75.0 80.4
54 50% 26.1 255 27.6 26 28 25 26.2 29 24 25 24 30 25
55HE 52.4 52.4 51 56 515 52 53.3 54 56 46 52 56 60
54/55 BREK 49.8 48.7 54.1 46.4 54.4 48.1 49.2 53.7 42.9 54.3 46.2 53.6 417
a27] - e
SHH1994) ©¥% (025) SHO932)  #A O £FE (2025) #7[6H1966) SIS (2000) o259
% 412(1976)

e S

FHIBAEN OBEE L E O 2 a3 2 72012, &
M - R PEEREMEL U CHHEO 10IHEH (M1, 8, 17,
45, 46, 48, 51, 52, 54, 55) ZHW, *vuo—XDE
REREBE 2 sk 7: (M5, 6). AGEuN - Lok, =5
B QPR E L H T2 L SN TEEENH L
i - REFHOEFIFEWCEREER YR L, BEEE
ERLELTBO TNS ol 612, BEDIED »ik
P D HERIWEMES X ) BWEA 2B btz &
P (X6) T, EBEIRIEMARO LRI BWT, fHh -
REYE L ORI DT AL, BRI

BEn o BB O N4 L RREOMERLT.

S 5T, B L TR oFHIEE %59 2
OPEPG T 2 - OEHEFHII0EHE (M1, 8, 17,
45, 46, 48, 51, 52, 54, 55) FHWVWTEEH DT %
fTolz. 2TEBMORERE» LIRS,

51 R X FE A #4.40, F5-R43.98%, 2 FKH
A EL.63, %5-5816.31%, % 3 LK X FEAHL.42,
W53H14.15% TH 5 (K 3). B 1 R FHERKE -
SHEROKIE - e SIE, PEiE REE SIELA0M
Bl%ZR_ L, Ba-Brim - REE - IREE - && L EOHHBM
FRT. TOZENLNEBEORS, BHE O RN
WETIADMEDRKRE L D LWz, FERNIEE 25 <
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Penrose FZREREEE (1)
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K6 M- RRFEHFZEELLL:
Penrose FZEERREE (L)

®3 IRVAEHE (BHEEMLR)

1 2 3
IEERAR -0.39 0.29 0.86
SHEER AR -0.71 0.37 0.38
17Ba.-Br. 5 0.76 -0.09 0.03
453EESiE -0.60 0.70 0.19
46 ERIR -0.25 0.78 -0.56
48 tEES 0.93 0.33 0.12
S51RE R () -0.03 -0.07 0.38
S2REm () 0.87 0.16 0.13
HASIE -0.56 0.38 0.08
1= 0.91 0.11 -0.05
&5 & 4.40 1.63 1.42
HEE 43.98 16.31 14.15
REFEE 43.98 60.29 74.44

328 EHE 1 FRABRBIRS LD, 52K
7313 Ba-Br 5 & IREG IR & B OB 2R 3723, #MHE IR/
L, FNLSIOIEH L ZEOHMEZRT - OHEETS
HDOF A XDBRKENE ERPBEIT T AIKREL LD

L AMBZ E.@E“i'ﬁ*'%
© EEEHN
g 29 ‘f ?Eiﬁl-iﬁiﬁ%”
wiAM o, ®e EH
3 . - v 0 3
EE-HH O © \\»EﬁMﬁmuﬁ
K
O #Ex
@ IR GEERe) AR
O IRE (FERH) | |
m R
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K7 EESDPWHER (BEERD
3
BE-EH
O
EE I Fs LR
LM ..
@] Eb
SLAMHES ‘/‘ HiaR
. O .*T‘S:ﬁ
3 AKKO 0 e - 5 . .
ﬁ,ﬁigﬂ’\ SEER-HA-8E
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ER-RRTH
O #&x
@ & CEsktn)
O ¥ (FERM) RS
H BER n
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®8 IFHHLHER (KiEERE)

LEZLND, B 1 ERS I, 52 FEA T
IZED ZRTGEM LM T TH B,

B CEDEAIEVOIR=ZFEER - HA - ¥I&8TH
D, RWCHERN - BESPE, i, S5z, HEIGRE
HEFRIBAR Efe s, FENRED D o & D IEOHHEDS
BOWALEIZ 70y b ahdz, WIRoERD, TR
OHEHZE « FEHHLWEIAMOBERRNE L LRB LT T
ADMEERT Z LD, MBEMAZRTEEZ L. —7,
FART 772 —ThHoBHE2ERSD () 272 L,
IVERFR O Z NI RER O HE - HHHEF I
MOTFAERRER X D EHEFTOXEY A XBKEWZ
EDbns, FTHZERE - HOR - gLy 1 X
BREWV, —FHT, GBI OMSIRERN BRI =E R
B HAR - A LABREOLEDOHEEZRL, M RoH
TIHHBEFTOSEY A ABKSVEHAIIHZ L2 5.

ZHEORERE K8 ITRT. 3B 1 FE T EHHES3.30,
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AR DN %

®4 IRKAEHE (MEKEMLR)

1 2
155%%:& -0.28 0.49
STEE R AR -0.17 0.83
17Ba.-Br.T%" 0.61 -0.24
A5%EF S g 0.65 0.73
A6 EBR 0.75 0.60
48 LEES 0.89 -0.43
S1IRENE () -0.29 0.32
2lRER () 0.57 -0.54
54 2108 0.20 0.38
hhEH 0.77 -0.38
E A B 3.30 2.73
HEX 33.00 27.35
REFLHX 33.00 60.35
F5-333.00%, 2 FH0FEEME2.73, FE5£27.35%

THo (F4)., B1ERDZESRAE - HERAIF -
IR & A OMBI%Z R L, Ba-Brig « JESIRE « FHEEIE -
FEHE - RS - BiF - BS S EOMBEERT. 202

LDLMEHBEDO Y A XEMFOELIREVWERA FAD
EAREL LY, BHEHBOI A ABKEVE 7T ADH
DBREL LD EEZ S, H2EKDIEBa-Bri « LS -
R - Sm L AOHBARL, MEZES X CEHE O
BMESRWE <A FADEIRELS LD EVZ, Wb
DERNILE LR B3 2 8E0NIZ 88 2 TGRS~
AF AL S, TS OEE L ZIEOHMEEZRT 7o
JHE L A OIREIK S W E ERDBEI T T AT
KE Gt FE2605, B1ERD TR, F2E
B e & D ZRTCREB L e XA 8 TH 5. Bk
&R D PORNIEE 2R THAMETH 5 Z L ITER A
RDETH B,

T CIEDE AR & WHIBAE R =ZE R - HA - 3
BRI CHEI OV A ABKEVWZ ELEFZ D, IAER
REMBEDOEZRT-OF LX), MUHROER L
Rz EBEEEBO Y A XK E W, it CTIE Q1SS YK
<, REMEER 5RO =FERERE - AR - g, fEi -

BRFEHCH D, FEEE LA RIS E, A

EEBEJITBMHEIE 7 7 ADMEERT. W NOIRER
REE S, MREROBE - FEHLTEACIM O TR RHR
NFEFELZMAEIZEFEZFSoTT oy FEND LTV
Z, BHEREPELEBEENZRELTNI EBbH) D
S SITAEEBILN O RESCRF AR ENEEE - FHHA % & DHESC
KR OHEN & D b IMVERROZEN LIEWAEIZ e v
rans, BTN ORI 2SR E R O &4 H]
&M T DEIT D B HIT R 1o — X DIEEERHEE &
FAHOMEZRLTWS, ZOERE LT, FiRER
ROLMEAERNI BT &M L EROEE 2R S 2w
T &, S DITAEB UM IS O MR SRR Ao 1 AR ES o
A XD /NE W—75T Ba-Br 50 lRE m, Bk OH
HEHOEENIKRESVWI EEZLND (E1). 61,
Ry —XDIEREFRETH RS N EZE) TR 0 %
[ A3t D FRAE RFARAE ] & BB DN & v D 2D W T
%, BHEOIRESRLLKRE {, mEEm T 1
WD LEHE 67.6) 720 EEZ LN D05, ZAUIERK
BB WZ EIRRNFT WD DS D,

MEOEN LNV Z—Y a v ERLPIT LD
itk = & o BRI 6 THEH (M46, 48, 51, 52, 54, 55)
DIEERWTERD I EfTo7 (5, 6). SLITHE
HanER2EE 2 AW CHBIOM 2 1To 7. $3#
FLI I RESCR RN & PEAL LN R A R R NE % AR BRI )
Bz, GBS« LI & I O TR NS & EE
R, e BB & R PHiL <
S EATo Tz, FRIFLBTHRICESCEL LY
EMNZERE LD DTH Y, EERHICT I LW, g,
RO, A OTEE & @B & 72 R O w3
NDICREMIHEST 22 EZHNE LD DT L,
HGE 2 AR EO R T, ZhZhofiks L oRE VT
NDMEIZIE W2 IR T 2 72 0 OFLIRK - PEERIIFHHE
HILESDDOTHL. Lizoso>T, PUFITRTHBIHE
Rix, HEoOPLERERTbOTREL, BESH
OIS HINLE B 1R 2 3RS 2 72 © OFIIIRE & L 7
N3 2B D 5,

FPRBUHOMRERNS, FRAIDITOME, 1
FERAFEH 251, FE5%41.90%, F 2 EESEEE
fE1.01, HF5%16.83% TH2 (£5). HB1FERSIZT
NCOIHEHE & EOMHBZRT e OB RO I 4 X203
REVWEERDEENTIRITKREL LD EEZLND,
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Kot sk

®5 AOXHSATE (BH)

®6 AfOIHS/ATE (Xi)

1 2 1 2
FERIE 0.81 -0.59 HEB IR 0.66 -0.75
FEE 0.83 0.52 tES 0.85 0.49
ReEiE () 0.40 -0.14 ReEmE () 0.35 -0.15
REs (k) 0.48 0.40 REs (k) 0.32 0.28
218 0.34 -0.29 218 0.30 -0.04
g5 0.81 0.36 25 0.75 0.42
EH B 2.51 1.01 EHE 2.04 1.08
BEHK 41.90 16.83 HEX 33.93 17.96
RETFLE 41.90 58.73 REFHE 33.93 51.90

B2 LR P EIE, IEE, SR AoMBEERL,
FEEE - IR - AHEIEOHMERT. O ERD
PR OGNSRV E 77 2DMEBAKRE S KD EWE,
Wb BERINIEE %50 < B T 2 H£FIE &5 2 RS
HAKEL T, Thbb, ERMEEIFEE» LK E
CIEMNZALE 3 B EE IR, AR I S BRI 03 BEE 75
HEALE ST 2. AR TIIRR S L CHEROMFEE L,
TR E D+ 1% 2 2l 2 S 2R AR, —1
% Tl 2k 2 AR SR VAR L LT LT, Th
5 QIR L BEEEK T 2 boTIE R L, F
B 2ETH iz B Y 2 RN ERBI R 2 EHRE T 2 7o 0 D
TEE#RTH 2. 1, 2 FEHEEE AR
1o 1658, 1 oo IEMEHFIEIF A s s e (EF f#
=0.267, IEXEFARH =0.459), Wilks @ 7 & £'13.0.789 THE
HITERETH o 72 (2=34.594, df=2, p<.001). #i&EfT
FED, %2 ERSERSEEHGIET & LTHS L
Twiz (FHBY =0.776). 7'V — ZHELOMEEE 1 =-1.735, BF
2=0.152T» Y, FEEIZEHEECBITOBES 5 M8m
RO BTz, HIBI R 1384.6% TH D, REM
A D FAMEZ R LTz, 67— 2 I123o CHBINAE T,
B1091.7% (11/12), #£2 ®83.9% (115/137) »SIEL
CHBISh, efRE L T84.6% OffEDIEL < HHHE
7z, ERIC, REMIRITBWTHEEL TILT%, B2
T83.9% DHFIBEERL, SEOFGEIX84.6% T
Hotz. Thb XD, 55N HBIBEEE—E W[
BEEETLILIRENT. ZDI ErLE 2 FRIE

U HUD I ARBRIE R B & BB B O [ AR Y 22
RWERNGFET DI EDb25. hh, AERIPE
S OMHMNEREZRT SO TH Y, ([EEEARE & B
TEFIRE % FERIY - BEEN T ABER L LTHET 200
TIX W,

RIZEW DO E T o T2, ERAIOITOFER, 13
B X EAH2.04, F5-533.93%, 2 ERILEAE
1.08, #F5HK17.96% TH5 (£6). H1FHpETN
TDIEE & IEDOMHBE %2R - OISO I 4 X3k
EWVWEERDBENT T RITKREL LD EFZLND,
52 FR I EEIE, IRESIE, SiEE B oM TR,
LEE - IRES - @ EoMEBEERYT. ZOoZ LD
OSSRV E 7 ZDEBRS S LD EWE,
WhW BECRINIEE %50 < B3 2 EENE &5 2 ERE
ROSREL U5, B LAk b EEBEEE LR
WIEOMBZR L2720, AR TIRYFELET OIEST
PEHMOMS 2RI E UCTRRL 7, 0b, FRS
BEAIEE b K S CIEMNALE 3 B EEIE, AR
R A A AL D, FRAEE+ 1%
Z DA% mEE AR AR, — 1% [ 5k & REE
DSRWMER E LT LT, BB 1, 2 ERSERE VT
HIBIDHT 24T o T2AER, 10O IEXEHIBIBIMAHIH & 2,
EAEIE 0.182, IEXEAARIE 0.393 TH o 72, Wilks D F
LK% 0.846 EHET (32 (2) =20.449, p<.001), WD
HIFAHRFHICER TH 2 2 L 2URE Nz, WETAIC
o HBIAF DFE 13 FAC1 (1=0.886) MBETH D,
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AR DN %

RWT FAC2 (r=0.406) 237z, 7 v — FEHOIZHE
23-1.364, B2 230.132 R L, WEHITHBIZ 27 ETH
BEL 7z, o7 — &I ES CHBIM TR, B 1 081.8%
(9/11), B2 D 72.8% (83/114) »IEL S HHI&s h, 4
RELTT3.6% ODIEEDIEL K RS Tz, FMkIZ, R
FMGERITB W T HRE L (IREEEARE) CTT72.7%, #2
(EBUEMT) T71.9% OHFIRE RS 1, 20N
WBEIX72.0% THoTz, 2D EHh L, RHUBIBIHKIZ—
EOWBIBEN ZRT DD, PALMEEEIXIRENTH D,
FHRBE I B 2 A% WEA 58O b Tz,
A OMA & LT, ARERE O —EBosmEBUE i I
Mo THHIND T —AD% L, DRI TR 05R %
ETHoTl:, WEOEESLY Y 7 VO D12 & > Tilkil
DRBEE L > LAREMIRBENG, 2O EH»D,
IR B L A_TER ZE SR N S W E W2 B,
B9 IZBMEDE 2 FRAMMEA, HI0ITHEDHE 2 3%
DEEER 77 ELTRLE, 9RO
WTHBE, BRI XTaADEZRL, HBIOHTICE
W b HEMERS0% & T2 2 &3 7 —H L CEHH
MBS Tz, — Bk, WERSHEEAEO
55 2 RSB IS, F TARERE IR & &
FH S NTAER D BRER 2380% % T 2612580 5 1,
S E AR AR L 2w, 25 L7kt
O, NIRRT B\ TSR SUM SRR AR ] A
R BN S FN MR 1B 2 ) %R L 7 B
D1oLtEZLND,

wE B oE NEERTIE, B RE >
F LA CEBERRICOES A, IIBAILEE Gira
TRHEER) HAENE &5 O ND46, ND510 4 2MKEH
B IS N, BUECERIMEES 1 28255
EEME R R TAAEIL 1R (8%) TH 5. LT H AL
R b1z & A LEBHEAR I S N RS FIEL,
FEN RS R LA fE & e stk A e B AR A 1
AN, BB O NDS, ND35, ND67 3K [
KOS T, MREE O & KT 2 L8 SR+
NE O TR OR35S e w2 5, &k
TERMEGES ] Tl 2 2 @M R THEEIEEL X
W, F 2 BEMEL D b tE0IE S pMEEEEA B DAk R
REDTHDHEVZ D, M9 EMI0EAD L, EEEH
T NG TR IEOMEE RS, 34 b HHMIIZHRE
BRI 2R SERII R 3 B o B A TH Y, —F

B CARBUE M % 7R 3 A BSFLLAR A e &
B ND46, ND511%, [HEE155 B I2RK W TEWA Off
ERL, 05 OB IFAREME 00 12 5R B 231
#35., 2O b, FENBHILRE LB S TR
HIN TV FHAARE A I MEEE IR T 5 2 &,
KB 3 B & & OB SEI O NG CIRBEE TR E
DEEZESIRE W EBERTE X ).

Rz, AN O RAERR AT A2 (K9, 10).
IS OEFNEICK, KB AR < MSCRIRAE L 0
WHBIAERT S T B, RIS TH RKER (BT
1981) R TME & A & T RT O MEBEMB T8 &S
iz, ME—REHI I ERRICE T175 B0 A 0 EE
MaRT, 175 BT HRERI% CrB i 5]
aha,

fEh - REFE (K9, 10) Tk, {EEEMEIZSH
S DA B E33MEE T 5k (16%), #iki1E35(k+110
H (29%) THH, FHEGEPISANE (B LBER32
RI6%5 (EWRIEM L) 2IXLO, v X VEEBEN
PR 3 SR ST05 (RUIFIER) % CRHIIZAR D % < 1%
S5, LrL, FHRERI80% & 2 2 TEEE R
DS NBFEINT N LD 2 OHIBROBETH 3.
ARBEAE R 1B S 2 R 1B BRGE B K298 (19) &
K218 - K238 %t & (¥10) TH D, HiF1L70%, $HE X
56% - 52% OHERMER CRBEMEMBFIH S D, 20
fin, <BBR K169 b L {REME 2SR MET 2R 3. S 51T,
FRAGEA] B2 2 @B R T EE BT S
 (15%), ZMETIZIMH (26%) TH 2. HFGEDF K175
L— DRI K24 03824 9 5.

ZEERE - $A - HARME (K9, 10) TIHMEEEERM
BRI S N BRI B ARG T 6 (13%), 2t
SUEH 214k (6%) TH 5. KeHIRIZHFEIRTE: & 82001
EAEE D D HIRTH 2 p3 B CIEBUE R 2 % 31
ICHRE 23 20 <, — RIS L EBHE B o 58
BEMEL, F10 % R HBIERE & U CEE ORE /
FEHEVWI XD DL LEIA XOMENHRE D TH 5.
S5z, FRMEEH ] Tl 2 2 @M TR TEE B
PECiZ14tk (81%), Tk 64 (19%) TH 5. Hic
P - PE/NHIEEF D 10-K5513 20T 35 W T b BRI %
LOSHETH 5 (X10). S CIIMBANGE B 7 X
ST136<° 7K R E B SK90, PRI 7 XX ST136, FRPE/INH
10-K887¢ &b mEE s, —J, MEFRINER 7 X ST188
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Kot sk

IZFRMESR64% TR TIE D 2 23 9 TP
BEME AR, PEVE/INEREBC b 10-K159 13 H AR 91%
CTEEEMBICHBI S s, S50, MWEEMEERT
PR LN T211359% & 2 fRWHRIEL Tl DH 5 pMK
BB ICE S 5.

FEFEE (K9, 10) CTIHMEEEME I ES s A
B BMEISEAR A 2 7 (15%), &k 5 B 14k (20%)
TH5., EFRNMEEL 1 B2 2 @M R TS
HETI1HE (7%), KHETIZ 14 (20%) TH2. w=HE
JIFRIDR T, S0 3R O 1k, 2ot 4 ik 0
hThH s, FRSBEI 2 2 EEMNE TR THEE
B EDITHFEL TV, EE) RIS B #E o
ARTHO LN, FEAEABEITE ITL VD
B ch 5. LR RS WIcEEME R v &
WO [ EIZR R R 528, T AURERE A 12 7
WZErLAELEY Y v —OAREME L, T
HEHOERS ITRRE T 2 M H 5 5.

R (M9, 10) CTIMEEEmB IS D
A B 25 s 74 (28%), 2ot 204104
(50%) TH D, AFHINHIRD KR X D b AKREEE R
DR DBE A E W, F2BHICBWT, R THE
& LR o TR D BWIEOE 2R $EE (11125 1)
ElbmEmVWAOMHEZRIMEE (1112H) A3 7 UL
OF—EMITFES 2 2 &3l THERZEN, 3512,
FROBRD 1 T2 5 EEE T RS ERIEEETIR
e (4%), T 24 (10%) TH 3.

HHEE (K9, 10) CTIHMEEEMRICHES s [
BB 6tk 14 (17%), 2Pki% 3k 74k (43%)
TH5., EFRNMEEL 1 B2 @B R T EEIZE
PHCREEES, Tk 14 (14%) Th 2.

2D ZEx S, AEHDD T vEE RIS B S &
O 3T T b AEEEAE A D A 13 RE 1 1 AR 2o D 7 AREAE
LTW2 Z &, - RRSFEION L CEERR R TI
(BB DR DOBE S BRZE HITH W L5,
e ERMSE S BBz 2 EE ORI B TIR=
E EhE - 88 - HARMBCHE 23 & <, KT -
BRPEHTZOBENRLLE Y., ZO—HT, Wb EH
M2 R 3R D 7B R O 13k o W & Hi -
T 5 RO THEBRZE G, Bk L oMoz L
T, BHEX D b EMDE D » L CEBEE R ok
OREFEDE WA, ZEERE - §IE - RO KM OREE

AOEEDOHE DRSS BEETH D E VW2 L.

S

ARETIE, GBI - BN R - EER 0 &
Hi A U 72 AR RN % W S SRES S TR o Ml & {3
HOHREIEDNY) = — 3 VIZoOWTHRE % 1T - 7-.
iz, kot (2023) THRRECTH o L@ HEOHNEE
By Hws 2 & THERNEEOFENORERMTIZT TR L,
EHIZOWTHHL 22T 2 2 HIE LT,

T TEMMEBROMEREL L, MR ROHE - Hif
PEAL SN DBRAERMRNE L T 2 &, Wi h oMz
BOTHEEHE WO LBIREEE T 2EEIEET 5
T ELRDTHER S T, ZEERE - §E - AR
B & ITEEME AR <, BN REER <0 E ) 1 L
ROENNIHRIIZ LR EEEAICH 2 Z LavRa e,
—J, HEEN IR L ORI R, TR
ZEER - §18 - HARHE O SN L B SBEE TR
ZWHER - BRI OEF L L ICEEE TR T
2 OfERIE, HE - K (1989) OFERZIERTZH D
TH 5., Tz, A ORSREREN 2SR ERR O &
EENICHEM T 22 RT 2 Lo KRS T
Holz.

FEH O TR S NI HIBIEOER Z B S » 123 5 72
OIT, HEZLDERDIMEBI L olz. ZORRE
RTAaz (M9, 10) &, FRHESURROBE - Hif
AR ILIN DS D BAGE,  PaAL TN TRA D KAGE B
HENE L EPM L TERPERIEA T ADMEERT,
W OGA IR » 6 ALz 248, 25 (63%)
L1665 NE (60%) SEBMEAAHCHR S A Tws, 2
5 LT R o Reos, LRI 3w TR ILN O ff
CRHREEN] () AYRAR IR o & 8RBT AR 123 B
THEmERLEERO 12 L# 2 603, SH%IEL
WIHBIR DR STRFRNE 1B 3 2 2 51T 5 FETH
205, GES LN & R B O BRI L 2RI E S b
DTH B AREEDE NS D,

KA AB DOHT, DNA DT OFER & & 051
BE Mtk (AE7Z £2024) 3AKD3BEBBTHDY,
& HIZ mtDNA 3 M7a TGN T 7 v—TTH 5.,
£ Bl DRI DFIFI M TIE 3 51399%, 8 51384% T
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AR DN %

BEEERICE L, »aTIVEMsnTwzE) (h
1%52003), TEREHIRH S MESCHSR OMEA 2RV &5 2 5.
1o OfFIZE A B HE S L (E42003), %
Fliz oW T LB O & QBB S L Tw
% (35%¥72018).

S 512, MSMs Hriz#E0 < BFge (CKkit2024) TH K
FGEBFHEAE I, 2R TR ZWD O OMSCRAKL
MO MSMs XX — > LEPLL, AKTREHHIESEH L 7]
BEMEIER W LIRS T W3, Z oM IRE O A
WAL LI TwD (ZF 7 2003, =HA
2003). 7z, KEREHHEHIOZ U S BUHEMEE & <
LRTHERNLEEND Loz 2 8, L LEEXDIE
HROLZTMAFIE L T2 &0 ) HUIBIRE (5%72018) &

LEANTDH 2.

A T HERRICUE T 2 13561 L 175 aE R
DNE DO RITEDTE D, Iho ok, ik
RER DM & IS 2 L BB s nlihy, 2
WIRIEDOEZ R T, REE2 2 L IREMESBHEE T4
(o TWL ., FITITHEME O BMEIFHEMEZRI% T
BEAF B s D, 20o—FT, WENBHMOHER
T & TR &R CH CE (135 L175) 226 HE
L7 ANBD mDNA X M7a TH-72 Z EHHL 2T
TWd (%L £2024), 51%, TEEAIMRE 237 HE %A
@ DNA I 0BTl d 2 25, M—DAHENITHE X
THEENEREZ O AT T ATV L AREECEMUE R

ENTJEOHIE DO N 2 L ORI D LIREH#S, AU
) BIEWNY = — 2 v HNE 2 - ATREME R IER S 2 2
LTE LD,

=B (2022) TIREAROEHE - MR - BAEEAR I
DWTHES 24TV, XAERNETEES, R EECPE L
NDOBEDED R ITRZ o R ZIERM L TE D,
Z OHUE S KEED & OB L Z T TR o Tz L IRE N
ZMITHEZIZ W, 20D, FADTD XD kIFE
TR DEHIZ B W TR L Twiz L idFE 2
K, AEBIINHIT D 2 WVITERINTEE 2B 3 248 (&
FTLHERAZEKRL W) & O HENTHALED W
TMBEHEL TV 12 LIRS 2135 0% Y TH 2.

BMEESTITBWTH, RREE D ICONTEWEE D
EAEWHAREBIIEHILZLBEHIATE) (B
2003), T DEH 5 bl E O HEW 4RO A
IHZ DL, S5z, BK (1989) 1%, I oHuHoxfst

RO EITH 2N O AL 03 2RI 7 2R
Oz Tl ERGTE 2T o7 2 L EL TV 3,
BEEE T b A SN RME st 43 5 (K2011) %«
&, MAGE DR &8 & OIEFHR AR TR D - 72
LB I TWD, BAEFOZIT AN L
THATNRANEEZO b LT (HF2002), 22% ) Fuw
IKFH 22 B AR & D IR 24TV DD b IEH O BUE IR 217
WIHIHEEOEIE EHER L, BRI ZSSRSEM L Two
TtEZLNED.

PlE®D Z &b KRB CIERREN 2L Lo
D, BRER 2 AMBR IR oS RHIR I ke L, 58 R R B0
b b 7256 S NBIHEMOEIEEN O S 12 Z OHUFEE O
B H3H > AR E W EE Z 5N D,

BRSO AL 120w TE, #RFROHMT OfEIz B W
THHEMEM L CEEE LRI ER LSS RO LN —
75, TR R IR S — BRI 5. 1272
L, &L LTIEEEOME DI D 230 W i I

2. FENBFILRG B & 0¥ EEB 2 b A LTt B
O—EBHHEXNRTERN LB 2 H 3 2 AR A O
BITIEW E WD HI134 (2025) %BRT2HDTH 2,

B8 BB o IC #iX 22 6 4 L 72 MBI, EEEkE
SROER DR S e — T, BEEBEAEEICE T 2k
BHIRNE S G s Z EBEL I -T2, ZThIT,
WHERIHRAIIE N DR & S npJEE (HAE2005)
MRS T, L UAERNIENIGEN E T 2

& (AA™, 2006) <, BI5HEE 2 AR O ATe: &
TR L 724 (2025) DMz XFT2bD0THS. &
(2025) 13 EEEES L HAS B O AR T
FAGRR, LI F ) FHERER E TREMIcb:oT
HhAge L 72 TREME 2 RIR LT W B, MSURIcA LB &
O TR ORWEE 2 H 3 2 N2 SKBRICHIFEE L T2

AR BRI TFEL SR T WO, Emeradt
FTELWA, il EbFEHENRM (HK2011, B
BF2018, =PR20227% &) LEbETHEZ 2 LR LH
AN DI TR D OB I LR AAT b Tz Z
EERBLTWS LTS 2.

B, SHELEOMEEHIHEINT 2 2 L TEBIES R
SRMIEDH 2 H DD, BUR RTINS IS BT 290
ISR WER SESE CHEET 2 LEE VWL, LS
JEEBSLN « IO BV, X O BEE R ESEEEE T
LRI RER S D MIFFER S NG, 24Uk, ESHkE
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Kot sk

—RMRHH L 3 PRI E S K 22 5 —H I %
ASNTEENGEE TCH o7z 0D XD, FIENEO
FEEEHRIRIZ B WT, AOHBECEEEORE L Z
VF 72 28 S AR BB EE CRRRE S T WTREME DRI S
5. FFROFERD S, FERNEEEMIHRK S v
TebI TR L, FIENEIZES T 28N Ao —H
HELTIZLIEDNARETH S .

IO LTk 2, BRI GOEHNGEEEBT L,
AR O B HUTEFINIC 3R R IEE BB b N D,
RSP 2 BHE & U 723G, HIBE Y 12 W iR
HRHH CRIZPENEMMESRRET L, B =ZEEE -
HA - BRI CIIBEoSEELEE TH 5 T2,

ZEERE - A BARMBONIROIZE LA LT D D
= B M o i B O Bl S 1T Tz R AE (19904,
1993d, 2001a) Iz & DIEF S T3, Koo (2023) T
BHETOBEEMIZREOONDH, FIETHELVET
BV EWD T EEFRHL TV, O REREE R -
729 2 THUEM O Bk 4T D £, WEEBICAE S 5 =E
el - iR - HARHUE O BikIzow Tl X D b #H
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The Yayoi People: Formation and Development of Immigrant-Related
Traits Viewed from Individual Variation in Facial Traits

Shiori YONEMOTO

The Kyushu University Museum
Hakozaki 6-10-1, Higashi-ku,Fukuoka, 812-8581 Japan
yonemoto@museum.kyushu-u.ac.jp

This study compares cranial morphological traits of Yayoi-period human skeletal remains from northern Kyushu, the Hibiki-nada
coastal region, and the Koura sites with ancient human remains from the Korean Peninsula, focusing on individual-level facial variation
to examine the formation and development of immigrant-related traits. The results demonstrate that, while groups characterized by gen-
erally high facial height are present across regions, clear regional differences are evident: both males and females from the Mikuni
Hills—Asakura—Amagi region show a relatively high frequency of high-faced individuals, whereas groups from the Hibiki-nada coastal
region and the Koura area display a comparatively higher proportion of low-faced individuals. Comparison with ancient skeletal remains
from the Korean Peninsula further reveals that morphological variation within the Japanese archipelago was substantial.

The establishment of immigrant-related traits during the Yayoi period can be attributed, as proposed by Kanaseki’s immigration and
admixture model, to bidirectional interactions in which admixture between indigenous populations and continental groups—primarily
from the southern Korean Peninsula—progressed over time. Moreover, as population growth in northern Kyushu and secondary disper-
sal within the archipelago proceeded, certain extreme traits were, in some regions, fortuitously retained at relatively high frequencies.
This dynamic and regionally differentiated process, coupled with continued interactions, ultimately generated diverse patterns of mor-

phological variation both within and between regions.

Key words: Facial traits, Yayoi period, Immigrant-related traits, Korean Peninsula, Northern Kyushu—Yamaguchi region, Koura site
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Mortury practices as seen from the human bones unearthed during the third survey
of the Furutsuki shell mound

Kyoko FUNAHASHI, Shiori YONEMOTO, Hirotaka TAKAHASHI, Reo YONEYAMA

Faculty of social and cultural studies, Kyushu university
744 Motooka, Nishi-ku, Fukuoka city 819-0395
funahashi@scs.kyushu-u.ac.jp

During the third survey of the Furutsuki Shell Mound located in Kitsuki, Kurate Town, Fukuoka Prefecture, five human skeletons
were excavated in two groups from a location close to human bones dated to the late Jomon period. This paper examines the mortuary
practice and depositional process based on the archaeological record of these human remains. The results indicate that among the three
sets of human remains (Nos. 1, 2, and 3) in the northern group, No. 1 and 2 were buried at different times, albeit within a short period.
Regarding No.4 and 5 human remains in the southern group, it was considered possible that both were buried simultaneously wrapped
in a botanical mat-like material, or that only the No.4 human remain was buried wrapped in a mat, representing a case of joint burial with
a short time interval between No.4 and No.5 burials. Based on the above excavation findings, it was considered that the joint burial
examples at this site may represent an intermediate form between simultaneous burial and partial bone joint burial with a certain time
lag. Additionally, based on the reported biological sex of the five individuals, all of whom were male, and the fact that they were buried
in close temporal and spatial proximity, it was suggested that this could represent an extraordinary burial case symbolizing social status

or group affiliation, such as a male-line kinship group or a male non-kinship solidarity (e.g., occupational or ritual groups).

Key words: archaeological record of these human remains, Late Jomon period, Furutsuki Shell Mound, joint burial,

non-kinship solidarity
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B Tne, FBEMEL 3L PR T > TW
2. (M3, 4)
¥ R 2D sp. 1, sp. 23 xika vy v avrh

TOENERLIZD D,
4, eARI ) RTINY LY
Caenocara rufitarse (Reitter, 1878)
2 A 1 g 1A 37, A&
i T3~ 2 & R RS AR5
15, AAXRAVERTINV LY
Caenocara tsuchiguri Sakai, 1984
AfEfRR MM 1902 @ 1 EREe S
P, BRI, KRoBAMIL, RREIEEZ L.
16, ATV T T ARNVY NV LY ?
Cryptoramorphus boninensis (Ford, 1958) ?
1 AR INSE IR R RE IR E 7 D CATE
LT, AMEFEOIHBAFFBRETRKEAL TS
2ELBY, WMEDOL AR VYNV LAY R ED
B EDBEWCIZERD D3 TN AS, BRI & g
FHI S 2 ICE R, b A< VORI &SRS
H2L120.8mm R 7 012 L, AREAKIZ0.5mm 2
E. (M5, 6)
17 aZzuax/)ayvnNvihy
Dorcatoma japonica Pic, 1937
1A 0 100 fEFHRFEEI L, o ORI
TR DRI 7223, FEDTEL @ L ARk
LoD V2.

18, F X/ ay Ny LAYD—FE Sculptotheca sp.
1EEEEE 0 100 fRHRREETI E, FREOZR
JBREIL 1 SHOBA % ZI19004F IZFEM S niz b
T, FENI LS H26TVv, RBFICIZERORK
W ERM DR S LT T (B @ 2024, VEFAE
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2024), AMEFEIZAECEHO SABENZ LB
HHocikiuwrtBbns, (X7, 8)

BRRRaALVIay
Subfamily Eucradinae LeConte, 1861 7 % ¥/ /N v & ¥ ikl
1. 7MYV LY
Ptinomorphus exilis (Kiesenwetter, 1879)
TSR e, RERIRAM, EEIB OB,
KRB BRELR L,
2. XTI INVLY
Anhedobia capucina (Reitter, 1877)
A9ffA @ RS, fERMREM, ERIE, EEE
DB L.

Subfamily Dryophilinae Gistel, 1848 27 ¥ & ¥ N v & Villif}
3. JVe Sy NVAY
Ptilineurus marmoratus (Reitter, 1877)
3 TEAmE 0 12 2R
PEINAE & SRR SRV, BAREL=EL
FOKAPNREET, STz Lw, (89, 10)

Subfamily Ernobiinae Pic, 1912 = ¥ )N ¥ & V ik}

4, aFR<VI NV Y Ernobius curticollis Pic, 1921
Lm0 19 FEHEEMER. SHEOHERKD
B,

5, =k aTEIY YNV LY

Ernobius simillimus Sakai, 2002
16fEfkrbo 2 AFE 10012 14 A
&3, ARSI, SZAEL, R, EERER,
NI T L. R,

6. =Y NV LY  Ernobius minutissimus Sakai, 2002
a1 EREERT &S, HEOM
WD B3P A D 7 — 8 HiASKREL W,

7. VYNV LAOREFE  Ernobius sp.

LERfEs) 0 12 mREZEGES o SME &
L3I AP LK E W, BHEOMERDOEAH
HI2H) BRET, FOXEEROBRLELRD,
£ SumiE R VR, Pt (2024) T=+ 3
HRY YN By OFEMREE. sp. 1£ L7, (K
11, 12)

% Ernobius 5% D O 30fEMA TR &GS %23,

Subfamily Anobiinae Fleming, 1821 3/ % v & Vliif}
8, IYNRXAYY YNV LY
Falsogastrallus taichii Sakai, 2008
12 frf 3RS 0 3 @ 9 ARG 3,
TR R AR KT REFEAR, KW MESL,
FHHERNAE L E
9. TIWEKRVYINVLAY
Gastrallus immarginatus (Miiller, 1821)
6 flEf : g7, R IR R G, MRS
HE.
10. VYT XNV LY Gastrallus affinis Sakai, 1984
50 b G © 3 "2 @, A5MEMAR LA
3, MESEEL TS HREMEIZ D 5. fERg IR
PN ESFIL, R TS R, BERETERR L L.
11, A F I3 N> L Priobium carpini (Herbst, 1793)
2 AR AL 1 1R
RIS & IETHEREIRE THL T DT,
JUNE Z 4] T Tz, ACHRERE O IEL R &5 13X EUN
EOLDLEDLYIFT W, F7z, JuMiE LAt
FEDINTERR OB N IR D A7, T OfE b AL
ETRFREOEM P LHET 2 L. (K13, 14)
12, =% FFFHYNY LY OUERFE  Priobium sp.
9 Atk TMEEME 12 SMAF MRS,
B RS BTl AR L, R R \ATE, W
h, WEREE, Pl (2024) T=k A4 F T
NYLYOERFEP. sp. L LTWBHET, D&
ZORBERREMMETRO2 > TWa, DI,
24 THRE LK R TH 285613, SMBERE
DATIHIMS ATV, YNV LAVHEHTIER Ol
JERITIFAE S D EEINE R SRR D IZo & D L
BibL, MMFOREMEE T2 0% <, M
HCRH S M AEEIIBVWTHVOOH»ZN
LEHL,IZLTW, (X15)
13, Za by NV LY
Trichodesma (Trichodesma) japonica Pic, 1906
2 A, fRRIR G &, Wil
14, Yy vy Ny LY
Stegobium paniceum (Linnaeus, 1758)
10fElfA 2 AR 0 1071 @ 8¢
3. RS, JoRERIECIREE (K
16, 17)
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Subfamily Ptilininae Shuckard, 1839 Z ¥ &I VIV A

ViR

15, VOTERERY YNV LY

Indanobium kyushuense (Nakane, 1989)
T12fE 4k : il 3, R, FERELM, ER
BEAEEES L L.

16, 73 e 7YY NY LY OARYTE Prilinus sp.
2RI 0 171 2 [FIRHICEREE S 7z AR R
BHIR 7 BT, REREIZFACOEH D,
JCHEERE CHERR L T\ 2 3FE & I3 IR R AR 25 5L
50T, KEEIDE L EHHAITIZ4MIAER
LTW2 2Ltk s, EIE LSRR MO
3 E A EHEMIRTD 225, R FEIRTKR
ZEeE, (18, 19, 20, 21, 22)

Subfamily Xyletininae Gistel, 1848 £ A ¥ ¥/ N v A Vi
17 72V AT YNV LY
Xyletinus tomentosus Sakai, 1975

664 © fEE ST, R R, REE R
DORER, BREBEAMEEZ L.

18, A Nay NV LY

Lasioderma serricorne (Fabricius, 1792)

Sl : Mg, FRR IR, RRAREAH=
IR E.

19. R AVYNY LY DO—FfE1 Lasioderma sp.
13T 2 A 0 1071 2, 1HEER AR
9, MRS SR, BEIERTECR,
WETHTE B L. PA e Xy NYAYVL
amabile |ZiTi%. MEEZ &R OHIZTUGEAR D
BR DL BN S 128, BRI TR O
EETHELNDG, (M23)

20, RAYVYNYLYDO—FEH2  Neoxyletinus sp.
TR 0 100 RAREAH= & AERE
FED Q@ (FEH :2025) LML BbNnd, KO
R R OER I, MO N7 0T
BUR S 5 5. Iz I 7 SR A 535 D,
M IZEOR, Ml 1B I3 7 <, 8 4 ~ 1080 134
FEFTITRL DA, (K24, 25)

Subfamily Dorcatominae Thomson, 1859 ¥ 7 2NV LY/
WAk

21.

22,

23.

24,

25,

26.

ZVA0RF /) aAYNY LY

Byrrhodes nipponicus Sakai, 1984
28fEARh D 2 R 2 0 2 @ 26fEFIL MR
3. AR R FEGTE TR, S, SUATHTAR b
s, KREWHMREL, ERHEREE, KoRE
TR 7 &,

RAAVYRAX ) AYNY LY

Byrrhodes tomokunii Sakai, 1996
2R 1571 ¢ fERSEGH LB L,
fR XA, R (X26)

2<% ay Ny LAYOARPIET  Byrrhodes sp. 1
SAEMAMER © 4071 % &EREBRETIETLT-ERIL,
TR TSR G, G I, SRR ML
Ll JOMRRRTIA ? BT 2. (K27

A<X ) ay NV LAYDOARPE2  Byrrhodes sp. 2
LEAAESR - 100 FERERBERTNSS. HZIRK
Su, (228, 29)

2<x /Ay Ny LYOARREIES  Byrrhodes sp. 3
6 MM : 6 ¢ R FEEGTHE "\,

BETAE b, SUEBHAARML, @ OSSR 3

=RCRER. NEEEI=MAIE. (30, 31)

A<X ) avNYLAYOARMWIEG6  Byrrhodes sp. 6
RS 15" RIS S ERRHI%2
H., 247 4<% a3y Ny A2 030#ER
RaapE % 5. NHEES=ZMIE. (432, 33)

# Ot Byrrhodes O ARBFE

<NEL o 9B ST sp. 1O REMED TR

Wy,

R~ BAS L SRR AR T 2D 2D

BT, HBIR,

<R, ZUZ, E@RZE—  1EE S AR

154% Zo#adakof (B.sp. 11).

CRRK, UK, BBSARE— 1208k 4 R

g s 49 ERBIARY].
% _EFC Byrrhodes 1281 % sp. 1, sp. 2, sp. 3, sp.6, sp.
113, FEHFIMEIEERL T2 K283,

20, e AR VR INY LY
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S2ffElArp O fEfRIES - 4575 @ A3fEf T
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R T XY, SRR SR % &
28, FARAYRTINV LY
Caenocara tsuchiguri Sakai, 1984
13 5 A 0 10074 @ 8EARIZMES
I, fE R AT RN AEE, REREE,
W TR, &SR .
29, EAXARNVIYNV LY
Cryptoramorphus longiusculus (Reitter, 1877)
SAMAEMER 1 293 ¢ RARELM=/&
HIEFETRE, ES.
30, azuX/avnNvay
Dorcatoma japonica Pic, 1937
LAafRfER 0 18 R, \EREEREIL. ENE
ESAEZER TR, (434, 37)

3. ¥/ ayNvuyD—H1 Dorcatoma sp. 1
3L - 3 ¢ fERMRERIERSE. Ry RE
PWETRE. EEINE LSO <, Al o
iR T, I THAUTEIRSIER ITK S W,
(]X135, 38)

32, ¥/ ayNvLYDO—Fl4 Dorcatoma sp. 4
LA 0 19 fRRREER LA L. EINE
ESESGEDIER TRV, F)INREICFH U3 D
%. (X136, 39)

3% _EEE Dorcatoma \281F % sp. 1, sp. 4 EH ME
L TWw s K2 Hb T,
33, AV I VIVX ) AYNV LY
Mizodorcatoma magojyakushi Sakai, 1996
10f A 5 AL © 401 @ 5 EME AR
3. ARG, SRS R, SRR
FARMIL, R R PRT B, RS U R KB Y
By, K7L, B, EBITEo &) LRI
HY, BIRBKREL, FILH»AEKS. ST
FEEEL W, (X140)
34, 7240 IV AYNYEY
Mizodorcatoma pulcherrima Sakai, 1979
2 M3, A b IR AR R, RS IR
FIRFBETAZ LAY,

35, FEX /) ay NV LYD—FH2  Sculptotheca sp. 2
8 flifdrh 4 ffAfEE 0 3571 @, 4RI
3. REARFEGHEEEAE, B0 AR E
S (4D

36. FEX /) ayYNYLYD—FE3  Sculptotheca sp. 3
2 MR - 2 @ MEMERFEGEERAE, £
WO FZNFER. (1X42)
% R0 Sculptotheca 123515 % sp. 2, sp. 3%, FEFH»M
HICEHBL W EBI B b7,
37, =R AYX ) AYNV LY
Stagetodes tetsuyai Sakai, 1995
5 3 AR 1 172 @, 23
R, Ry, 5 &3, e, HERESR
i D Selzo K Fidh R oz o s,
(43)
38, YA=kAYX/AvYNVLY
Stagetodes zozu Sakai, 1995
5 3 A : 1072 @, 2MEMEMmEe 3.
e T R R, GG, ESRR AR R
DOFIzo L iR o Riizn o, (X44)
39, AYNAXK ) AYNV LY
Stagetus uenoi Sakai, 1995
14fEE Z g © 8576 @ fRME D S IXTFIINT
Bl KIEtE O R AR O Joii 121X B R D3
fiso 0, MR ISER Mg 5. DUT 3H
LiczoEAIEE L. (K45, 50)
40, AVNZX ) aY NV LYD—FE]1  Stagetus sp. 1
ML : 2071 @ ARRIIR O & XTI HHT
. MEREHOARE EFEITBIT W 2 25E D T
NEW, PEE (2024) TRESRS N TV RRLF L
., (X146, 51)
41, AVNAZX ) ay NV LY DO—F 2  Stagetus sp. 2
2MAMAMEE . 20 RIS & IXTHEFEREHIL
MR RARIIR S SRS 5, (X147, 52)
42, ZAVNFX ANV LAY D—FES3  Stagetus sp. 3
2R 1001 9 FRRIIR D & XTI HHT
. MR R MR, EINVE SRRELE. 21
sp. 20WEEME D H 5. (X148, 49, 53, 54)
39. ~42. 1IARIIR 5 S I CHEATIB LTz O,

Subfamily Mesocoelopadinae Mulsant and Rey, 1864 <)V
UOAINT (1]
43, RY TV INV LY
Nesocoelopus miyatakei Sakai, 1979
2 MRS, AR ARAKTREFER, &
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DRI R

44, Ve <NV R YNV LY DO—FE  Rhamna sp.
a2 2 9 ERRFGTHE RS, %
THETEE . PEEM (2024) T Rhamna sp. D& L
b LU EEbND, REgoME, MAE1
i oSO CIRBIBREN oMK, (X155, 56)

BREER

DEolxs), fESa vy v a v T4, ek
WZavyya v TITH, WPWHRa v 7y a v T44fE
DYNY LV EHER L.

FHESRa V7 v a Y TCRY Y TR YNV Ly O—
Gastrallus sp. 23, e 2iRE2a v/ v a v TlEZ<X /2
YNV I Y ORYFE 2 Byrrhodes sp. 2 23R ECHFE Tl 2w
hrEBbh, &b 5 y/NEFRBETH D, W v
7y aVITRAREE L BbhsbOor%Exh, =V
NV W OFRIE Ernobius sp., =k FFF TNV LY D
SRR Priobium sp., 7 ¥ e 7Y YV ¥ N LY O R
Ptilinus sp., 2 ANV W D—FR 1 Lasioderma sp., *
ATV NY WY D—F 2 Neoxyletinus sp., X <%/ AN
v LY DOARAFE 1 Byrrhodes sp. 1, [A]2, [F3, [H6, [H11, %
J ay NV LY D—FE 1 Dorcatomasp. 1, [A4, F ¥/ a
NV bV JED—FE Sculptotheca sp. 2, [dl sp. 3, AINAF
JaAYINY LY O—FH 1 Stagetus sp. 1, [[2, M3, M e s
RNVH RN B Y O—FE Rhamna sp. D18FH % ¥z 72

RN o701k, WMFav sy ayfoRIN
% aY NV AVIE Stagetus 4 FEHFFTINIZE ST
W22 ET, [FAEOAAREREMNEIL 1D AT 3R
MBI & 05, Lhd ZOBATIFEREFT W RIZ L L
i, »2OoTOT A= YMIBERL, ATHITESHb o
72 Z2IERES 2 EL THERMT, BAREEIZRL X
W (M, 2023a, 2023b). JF R IXARR IR 2 Hul I RAR
bV RBEHoREr s, BREGEHE KRS AT
5, ZLTRELEREZTIRTIY Y FESATWS,
Lol, avZya yHICIMIoERIIEEENT
wWw, BoARREOHTE, Ao BICinsHe
MUIF LA EHNT DRSS, FEELS NTBREE T TIERFITE
GRBATELRELTHOTHEFL LY, FEITED
BITILVHIIBWTHFAC LD kit sH 5. (FH,

1999) HHOARFHEOWE S L WS 2B L ITIFHIT
BawhrtBbnd, 72, RAVIYNYLYO—FE2
Neoxyletinus sp. & U TIZIZ L A EREFEShZvwr v e
TYoN v By b REEC N TARICE &b o 72 H RS
DY L VCERBELTHFRAKINR =788 (GF © 1988)
THOLNTWTHAROER L L 5.
FECEKZaVv Iy a VTV NV LAVOMEILE
J %, DEFNICRERERBELERSSHE 0, FM0
eIz X 2 B oEH 2> Twa, £z, A
WIS RORECHLNTAREZE D, TVFFRIZY
NY LAVHOREIZHATS 28R EERIRR LTz &

BoTws,

EALRS

BRICL o 1208, HEAFEEROFAE L REHEV 1272V,
JUMR AT A HEBUZ MUILEAIE L3R  SBsHLH L
LFs. £, WEOFHIZLTCWRLEE, ZOEMOIER
T LTI R W RIS DR R WA s, YN
VLAY DT — 2R HEFER CHEE Ko Tz 2wz [FAR
Bt B AMARERR E B2 S RIh X DR L RT3,

51 3Tk

B TEAN (1988) REAIRFKMT o bt (1), JLiu o B, 35
(2) 1 105-111.

WF SR (20232) SLLE FIT ¢5 5tz 5 S X RITHiI o
g (1), (KORASANA), 101:109-120.

WFTER (2023b) 5 &G WP CERE L e H B (D),
(KORASANA), 101:121-150.

FHFI (1985) ¥t & H S 2 HAE Y N v b VO, TR
EH, (25,26) : 61-71.

PEFYERE (1999) BAMFEIRAR ORI O TH Lz
H, 2L L, (61): 1-6.

PEHYERE (2024) PN E B Ny L izonT, ZHARE
L, (88) :1-17.

P4 [ Ot B (2025) E TR ORF AL o B AR IZ o w T,
(KORASANA), 104 : 43-72.

PEFERE « S4IE— (2024) S3IE—ATTH L TWIz /Ny Ly
FzowT, ZaALL, (89) 1 25-39.

Hayashi nodoka (1955) Description of a new Genus and a new
species of Dorcatomiae from Japan Studies on Dorcatominae,
Anobiidae, 11, New Entomologist, 4: 21-23.
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18 19 20 21 22

BhR 1

1LYV I Ey Ny Ly O—fE (REE) ; 2, [F) B8 ;5 3, Byrrhodes sp. 2 (BEGEE) 5 4, [F HEZXBER 5 5, A XTIV T e A= vy Ny Ly (BEE); 6,
PEUIAE L AR 7, F X 2 a vy NV AV O—H; 8, [ MR 59, 7 e Ky Ny Ay 10, [ FESNAE & SCREZER 5 11, Ernobius sp. ; 12, [/ SAEZE
L PEINAE 18, A A F H YNV Ay 14, [ PEIRAS L STRESEHR 5 15, Priobium sp. ; 16, ¥ V> v Nv Ky 17, [A HERR RS 5 18, Prilinus sp. 57 ;5 19, [[
@ 520, [ MR RBAR 5 21, 7] BESRA ; 22, [A) SChEZEHE,
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34 35 36 37 38 39

40 41 42 43 44

Bhx 2

23, Lasioderma sp. HEZZ B % 5 24, Neoxyletinus sp. ; 25, [l HERRJE#R 5 26, XA Vv X <X/ ay Ny hy WERRES ; 27, Byrrhodes sp. 1 TR E4% 5 28,
Byrrhodes sp. 2 ; 29, Byrrhodes sp. 2 T3 )24 ;5 30, Byrrhodes sp. 3 ; 31, [f] SHEZEHL 5 32, Byrrhodes sp. 6 HEs Féds 5 33, [W /NS 5 34, a7 u ¥/ ay Ny
LY FEPNAE 5 35, Dorcatoma sp. 1 FESIAE 5 36, Dorcatoma sp. 4 EESN4E 5 37, a7 ux ) a3 )NV LY ; 38, Dorcatoma sp. 1 ; 39, Dorcatoma sp. 4 ; 40, < TV %
7Y IVX Ay NV LAY 4], Seulptotheca sp. 2 ; 42, Sculptotheca sp. 3 5 43, =R AV ¥ ) ANV LY KR 44, Y A= AV X ) a vy NV LY
R,
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55 56

EhR 3

45, Stagetus uenoi ; 46, Stagetus sp. 1 ; 47, Stagetus sp. 2 ; 48, Stagetus sp. 3 & ; 49, Stagetus sp. 3 ¢ ; 50, S. uenoi iz B4 ; 51, Stagetus sp. 1 HEXRJB4% 5 52,
Stagetus sp. 2 B85 5 53, Stagetus sp. 3 MiZZ B35 ; 54, Stagetus sp. 3 FESVE 5 55, Rhamna sp. ; 56, [F] 52 R 4%,
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Ptinidae (Anobiinae) Deposited in the Kyushu University Museum

Mitsuyasu NISHIDA

Showa 280-201, Takeo-cho, Takeo City, Saga Prefecture, Japan
nisidamusi@mx7.tiki.ne.jp

The death-watch beetles (Coleoptera: Ptinidae) from three collections deposited in the Kyushu University Museum were exam-
ined. A total of 14, 18, and 44 species were recognized from the respective collections. Among them, 20 species are considered to be

undescribed. For these species, habitus illustrations as well as male and female genitalia are provided.

Key words: deth-watch beetles, anatomy, aedeagus, undescribed species
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TMRFREARBYEARERS KREAE

GRS E MR O ZRE R I & IS N KRR SRR O 2N B 3 2 e ol 3 2 FifT &
Mt Th o, AEMEOBGRE KA, KENER, X7V 747, BEORYEEE) BEMTS 25, UK
O BRI sNATH L, ZORD TIEZW

REMFIE L, H2REOMOERHEE - BRI CHRIT 2. HFEORNImEHYE & HRD HiE% 412
R 5.

BREHIERGICER E T2, 2L, 15—V 28220, 2BOD 7 —R=I%BWT 2541213, HIRE
O—IBERMEVAMT 22 L 0H 5.

FEMIERFEA & LTHRDA E 5, REBONEDEERLEBMIBOL WV, L, RUEBLTVWEHFICLD
EEEMT2HAE, ZACEORVRAETIEBEAYRBESAHT L5 5,

BURNES0EBHAL CIERR L, MUAEAIHE T2, 2 LI FREOAHLE T 2.

BFMUIR (PDF 7 7 4 V) 13 4AEAHCIER T 5. PDF IR ORI D4 H 7 — % 7583 2354 138K IH 1250
3L,

R HER S, BB A BEICZT b o L35, HimS aE R, FAlE LT 2 AoRBIFEIC L -
THEHIND.

BWEMORE L, EREORRICESS, MEHYISIRET 2. MEHLIIEMONEITOWTETIE, Bk
ERODZ LD D, BRUBESERS AT VLA, EEEHFTZ SI2oWT, FHNICEHEE ITBMETbR W,

FERERER

FRIBICE T A — iz X 28R (7 7 4 VIRY) 22T 5. FERIE A4y 4 XoES &L, A4LHK
TRV, ETAEEE3m M EOoRAEZY A X0 b1, BROLEF GIAXoERRL 2 &) L T, 5o
B %I L, Microsoft Word TERL 3 5.

FEf1 =Y HOEBIZE, 2 ED1IAR—IVUEORAZ B, Tv=v 7% 4 b, BRIEETRAT
5., HETIWEFORES 7 YV P AXFURAS v b (HIXI2HRA b)) &L, Fesicix [, 50] 2Hw3
(FixXcix4f). ok, BXTE, FELCAHLEZED T, WAL EAITO RFRITHRILL TV,

FRLE VAT Y e BELE T A, 77AVHETT7 2 Y FOKE SLITHELHET 5.

ORI, FSGRXO%E, RE, FEA, BHKEL 2 ofE (72335, REEEOX—LVT Fr
A, B, ¥—7—F, XX, BLUOMOMEIZEGT 2, FER—VICELTLEROEFZEI LX -V - FE T
BINT 5, BOGRXO%E, BRICHXOX A by, FEEL, EREDT 5. FEN2ANGUETH 25613, F
FHEFIEMRE LS X O OFEM (Z7203FEF) ZZAZNZLOTIT. =T — FITEEA PVITEZTAL WV
HEEZRANE (alphabet ) THIFLT 2 (X4 bV EHET 2HMZBHOHEE).

BELLFEE % EOXITERIFEDOSEZIEE L, JPG 22 TIFF 7 7 £ M CTHRH$ 2 (350 dpi BI_E). Word 7 7
ANVDEPIZEEAIGAZ LW &, SHONS LD D 2354, MEOMMS Ll 2 7:», FFNCAIHIZA
AL Z LT LW, HgHREY 7 P TILHR~EHRO 7v— Mzt ®, ZXESERD, ¥ Fyaveol)
THIRHT S, % 7Y a Vv IIARLD Word 7 7 4 VHEDERIZIZE L HTHL.

7 — 7 ViZ Microsoft Excel TYERR L, BIO7 7 A VCIRIHT 2, 20X v 7Y 3 YIZAELD Word 7 7 A VD
BBRIZE LD THL.

AW OFRELH L F R OEE I b 25 UIEC E L, £mAHNTESTS 5.

RO, 2L CIEH TS 2EREY 2~ 3 R/IBET 2.

R IZ L OZEMDHOHBITEMNL, VMWD 2175, YESTOBEIEFEL ZWHEIZE, WEHYD
HLFEFNIZ WA D 5.
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[EMDFFTHEIFS ]

fax K/ Rk ik 33
./ BRIR - IRERIRA S L L REAN S ERATE
—AMAFREHZENRNEANZHRE LT—

Hk B= 45
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The Kyushu University Museum T812-8581 fEAMHERX #56-10-1 https://www.museum.kyushu-u.ac.jp/
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