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KASHIWAGI, Kenji, Marie TAKAGI, Yuji ABE, Akihiro SAKATOKU and Daisuke TANAKA (2009)
Mammalian remains from Kiri-ana Cave (a limestone cave) and their radiocarbon ages in the eastern
Kii Peninsula of Southwest Japan (Preliminary report). Mem. Fukui Pref. Dinosaur Mus. 8 : 31-39.

We report taxonomic constituents and radiocarbon ages of mammalian remains obtained from Kiri-ana
Cave (a limestone cave) in the eastern Kii Peninsula of Southwest Japan. Specific elements of mammalian
remains recovered from the Cave are listed as Mogera sp., Macaca fuscata, Lepus brachyurus, Martes
melampus, Nyctereutes procyonoides, Sus scrofa, Cervus sp. and Capricornis crispus. These are all
recent living species in Mie Prefecture, eastern part of the Kii Peninsula. Radiocarbon ages of gelatin
collagen fractions extracted from two Capricornis crispus remains are calibrated to be 6890—6750 cal
BP and 6630—6470 cal BP, respectively. The two radiocarbon ages demonstrate that Kiri-ana Cave was
connected to the ground surface through shafts or fissures by the Early Jomon Period.

Although there are reports on sporadic occurrences of mammalian remains from limestone caves
in the Kii Peninsula, they did not give precise descriptions nor radiocarbon ages. Thus, Kiri-ana Cave,
in which many mammalian remains occur, is one of the very important targets for revealing spatio-
temporal transition of mammalian fauna in the Kii Peninsula.
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FIGURE 1. Outline of the Aso Karst with localities of Kiri-ana Cave and other limestone caves. Modified from Kashiwagi et al. (2007).
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FIGURE 2. Map of Kiri-ana Cave with sampling localities of mammalian remains. Modified from Kashiwagi et al. (2007).
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FIGURE 3. Field occurrence of fluvial gravel in Kiri-ana Cave. 1.
Cave wall at camp site. Fluvial gravel filling notch is covered with
flowstone. White square shows the area of Fig. 3-2. 2. Fluvial gravel
with imbricate structure presented by a white line.
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FIGURE 4. Field occurrences of mammalian remains in Kiri-ana
Cave. 1, Type 1 ;2 Type I ; 3, Type II .
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FIGURE 5. Mammalian remains covered with film-like speleothem.
Brown areas indicate thin speleothem. 1a,b. right femur, Capricornis
crispus, A002, 2a,b. right ulna, Capricornis crispus, A014. Sample
A002 overall becomes harden. Scale bars indicate 1 cm.
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TABLE 1. “C ages of mammalian remains from Kiri-ana Cave. GC = Gelatin collagen, SC = Solution collagen.

Sample Weight of 13 14 Calibrated age range
Sample EZ:;?::I weight ;rj?ae Z: collagen 0 OCPDB [ c ;g‘; probability (10 error)
(€) B8N collected (mg) [%o] yr [cal BP] [%]

right GC 21 -23.10 5990+60 6890-6750 (100 %)

AO001 metatarsals of 5.93 5990-5970 (31.9 %)

- +
C. cripsus SC 528 2309 | 5180£40 5950-5910 (68.1 %)
left femur of -

BOOT 0 risows 288 s 272 2051 1938090  23270-22780 (100 %)
F0O1 right femur of 6.77 GC 104 -23.15 574070 6630-6470 (100 %)
C. crispus ) SC 10.09 -23.11 5670+40 6490-6410 (100 %)

FIGURE 6. Mammalian remains for “C measurement from Kiri-
ana Cave. la,b. right metatarsals in posterior and proximal views,
Capricornis crispus, A001, 2. left femur in posterior view, Capricornis
crispus, B001, 3a,b. right femur in posterior view, Capricornis crispus,
FO001. Scale bars indicate 1 cm.

AY—F—THBLBIK L. 208k, EREPRET L2
DI, BEEMNICTEEKICANTAY — 5 —THEEL
7o, COBE, 1TREZLICPEIrEI MR L, Pk
D ECHEERE AR TR R L7z

O —AF 12— THOREEREE IR L, w0
#% (TOMY MX-301) % Jv>C 3000 rpm T 20 43 3 .0
SEEL, B E BRI L 72 M T T
AT -7 et e T 20, Eta s -7
v ERET R AL TR L7

BEW %, 20 ml OFERKE L BHI2T7 I EREBREICA
M, 70y 27 e—%—2CI0CTI0FMIE L7, 2D
%, WEBRENOBERZ WIEER S AT 52 TH T A
7 4 )% — (ADVANTEC Glass Fiber Filter GS-28) #
FAWTIRSIEE L, 8L 72miz 7 74 & SREE 2 Y
L, BEEEHEECHRSE. JOERTIE, T4
WS ELDOIZIAFE L. R, ROBERIA
OLETOM, 77— —NIZTERTRE L.

Y¥I9F0a5 =777 774 MRS 50
X, HARBEFIIFSER SRR Al 2 v 4 —12C,
iEn (1998) OF s TiTo72. —EBDOXYTF
25— UG, BYRFICTH B ERLR & a3 I
AN, BS54 THRLTHETS., 2% 900 Tl
T3IMMEMEML T, ¥5F a5 —7 2 2n8alREET
L. AWEEMICTER L ZBIbREE VI AHET [ v
T UG 2, LT RRILRET AN S,
12k BkFEEICHE: (Kitagawa et al, 1993) 12X 0 757 7
A MERAERL, )L boVERBIEREEICED KE 144F
A HE L7

2. SERGR

AR A00L & FOOL IEWEEE ¥ F a7 =7 Y O
FiZowT, FEBOOL X HEMT 7 =7 iZonT, &
FUFERMELTER L. 28, W B01 TiEro77 7
4 MERBEIZLELZEOY I F ras—rrzion
otz BoNzkFE 14 FEE, Calib 501 717 F
2 (Stuiver and Reimer, 1993) & 57— % -+ v b IntCal04
(Reimer et al, 2004) %= H\WTRZE 14 FER 7 BIE L 72 f&
T, BLXONTT =52 D 6 BCroe 1X Table 1 IZ/RENA,

a7 =47 ® 6 BCrosiE, A A001 & FOOL 2B W
T, ¥gFrags-—rriunptas—-rredbic, -
2309 ~=2315 % DFFHIZINE 5. ZOFfEIL, BELOE
£ (C3HEM) BoFas—7rrofis shb-21 ~-23
B HRRNND OO, EEEYO—FHTHDL=KR N
EVHOATFHE LTRESFELZ. 2B, &
£ B001 O AT T — 2 D § BCros fEIE— 2051 % %
L, EEBYO—FENIT -7 EISBNEOF IR
RLHINT VDTG L7\,

ENEFNOREB O RFE 14 FRUT, BMEBFERICBNT
6890 ~ 6750 cal BP (&¥} A001) & 6630 ~ 6470 cal BP (i



38 FAARBER] - AT Y 2 - BRI - IR - HAR KR

¥ F00L) oM EIH 2R3 —h5 <, #¥ B0l TiX
22 L Tl W ORI LURiT o 23270 ~ 22780 cal BP
ZRY. W B0l OME T T — 7 Y OFERIE 272 mg
LR, EFHRNREREEDOLDICUER 4 mg 1JI3E
LTwiw, DEoZErs, RFETIEHEE BO01 Ol
EMEZEME LTHRY, Eaoxfe LTIV,
B A00L & FOOL 2B WT, WMiElas -7 ick bk
FUERBEL, ¥o9Fra5—F il EnLhEn
ERMEERT. &I, AL TIEAI 800 4F DA
Ay 5. —#i, FELFICEEINsa5—-7r v TlE, €
TF AT UNABEETT - IR TELEE
n, WEHa T —7r r OFEGIIERINE L 2B I2on T
Iy 2EMCH L. FD2H, TREITNTWIzaS5—7
VIEWEEZOSNLESF a5 U, REIFE
R E TEEMICHIM SRS (A - didE 1988). DLk
DZEDNS, ARTIIYSFras—rriclsrR®El4
FEREORIEBEFEN Y, BRHEBOERE LTRHATA
2FFHI DWW TR S N R IEIEREMRIL, 2 ML ®
RO—EH A7 < & b MCHARTH (8 6890 ~ 6470 cal
BP) (Z#l %% IRY.

PR 14 RO

FFEEOAIKEREA S, WAEEROEL %D
PIRESINTWL, 72720, HEE D THR B9 CFLE)D
WAHOEITTIZIZES T, FEROERDIRHE 14 FEREE
EWIZL DAL PICENTHDIREETHS. UTTIE, #
ROLELLEEABORE UFERED LI, 2OFHIC
DWTHEmT 5.

BRDPOELIZZR YN EY HOE 2HRBOEAIL, R
% 14 ¥ 1E & 45 1K T 6890 ~ 6750 cal BP & 6630 ~ 6470
cal BP % 7R L, M8 SCHEHE IR B T O A SO AT IC 24 72 5
s A LHATF 2SI L 72 EARDO—EBI2 13 R
ONEDRO LN, A TR VY Y LEBERD
RBICLVHELLERSFLET S, 20 L) RERIE,
FrOEMFLEEATIS, BAE,r OB THEL —F—Thn
AREETNDWREEZRIE L, SRIOFERMERE &9
MLTWw2, HAEBROTNCOERIZED L, TR
1347 <& D MR RT I IZ - TSR 5 - AE L €
BY, FHAEEIH L WILEEROER DI,

PR ORIKEREICB T 5 LSS, iR
O H I (hngg, 1981a : 60-61, b : 62-63 ; b - &
A, 1991), BIoR=EA LA N (BH, 1990 ; HARIZ D,
2003b), B L OPHEAHEE (FEIRIEA, 1985 ; #4848, 2001)
POMEINTVEG, 2095, FEHIOBEZDRIZE
W, 25860~ 70 m D/NF—IVOTREDSHEL
T2 ORI, TEREMIC Cervus (Sika) nippon 7\ L
Cervus (Sika) paleoezoensis O W] REMED To4 X v, 1k
DHEATWS Z L IR ZF DI TR L e &
nTwab (WRIZA, 1985). L2 Lads, HEMAHIEIX
ER SN TR, BRECEARL, KOREBIZBWTY)
OTHEMRENNED TP -7 DTH Y, L
EICBU DA BMAH O =N EEEH S 2027 5 1
THEHETH 5.

ERR

AL BHREICAE T 52 AKEGHEOZ R, O L2
WFLEBE ROV, AAICBIT R, MR, BLO
FE 4 ERETHRE L. BEIEILDTOME) TH 5.

1. BRPOLMHEEN TV LIHAKEIE, E7 5
(Mogera sp.), =& %N (Macaca fuscata), / 7% ¥
(Lepus brachyurus), 7 v (Martes melampus), % X
¥ (Nyctereutes procyonoides), A /3 (Sus scrofa),
> 71 # (Cervus sp.), = & ¥ # E ¥ # (Capricornis
crispus) D 8BS TH L. INHiE, WFhH=FEE
NICBITLBAETETH 5.

2. =AUV AEVH2EBOEEALALLHE SN E S
F AT =T IOV TER LNz RE 14 BIEE R,
6890 ~ 6750 cal BP (it#+ A001) & 6630 ~ 6470 cal BP (i&
BEF001) Z7R9. IO OBIEFEMRIE, MO R
VLHT oA SCRECHTNC A S 3 5

3. BRPOET HWHIAFBMEO I, ZIRAERY
W2 X DHEIEDSHT 4 12, HEL TWaAA LD LN
b, ZOL) mERL REUBREBFEFREKRECFE
L7,

4. THFLEEA O RFE 14 BIEFERIZIED &, Mk
RAr (6890 ~ 6470 cal BP) (ZIEMEIC, FERITERPH
MR %@ U CHRICHOL T LTS 5.

E

pede 14 SERGRE L, FATEGEN HARE T JIF5ER 58
MR O 3L BRI (PR 20 4E5) 2 FIH L72. ZOR,
FiREtE v v ¥ — ORI, RE 14 FANE
TN DOWTEY T &2 THIFTE 7. Japan Exploration
Team OB EFEKIZIE, HFLFEAFE ORI ZH I TE
W7z B LR AR AR BR B BR B AL A O AR R v %
120, HEIZ W 7R AR D S OIS B IR AR O/
B L CEMIC TIRETE 2. LB A, DUSRIE
RO—EEWIED72OIZHE T2, BIIRERFA R H
TEEWRZEEE (FEEE) oK EEIRIE, EFEERICOW
THEY B E 2 TRV, BFETH 5 EAZEWEE #
SERRZEER A e LSRR 2V — SO EHE AL L 2
BRE ERMERENEY Y ¥ — O BIREE BX
RERETRFEO— BRI, NEEkICb53
FmaAdE L CRYTEL SREATES, TS IIEROUE
WCREEZ o7z, Db 210 b L £

5 SCHK

AR, 2005 RAPEERIBOZ X (RIKERE) 205
B L7 b, SRR 30 ¢ 29-34.

AT 2009. AAPEEBHEE)B L OSKE I pp.
132-134, AAMES% (M), 04K L T,
WAaEE, B

ARMER] - gAML - FHHBK - fidEE = - rfmAT -
HERLTF. 2003a. M h LA b (ZFEKEE) OfF
IKE TR OB R, =2 — X 592 : 5-6.

FAARBER] - FHBK - FRdEiE— - st - TSP HAT -



FPEBOAIKCETE OF 7 b L 72\FLEE R & € O R 14 4 39

HERET. 2003b. 3K R O U SRR — =K

HHETORE A VA S — HE= 2 — A 592 : 44-48.
MAARMER - FHHEEK - FEES - SEFBHRF - AR
FERT. 2007, RELEHEEOTHE X (Ekaiﬂﬁ)
T M & B oV A b oV (FE). R

PRI AEACEE 6 ¢ 35-44.

g P 198la. HAUKAEEFLIE, WO, HAY S
RIATA N, aart, HE

hiwE  SF. 1981b. 2w EY OF, WABEILE, HAY
BRAATA K. aaith, HE

Kitagawa, H., T. Masuzawa, T. Nakamura and E.
Matsumoto. 1993. A batch preparation method for
graphite targets with low background for AMS *C
measurements. Radiocarbon 35 : 295-300.

IMEFRE. 2001, =HEIEFEIBATOBEE DR A S REH L 72
FLEER. fLADOK 48 © 31-37.

AR R - IS 2. 1988, WM ik FAR A E D LA —
IEFEESIEICES BT — WEFEmE 29
83-106.

AR R - KREKT - BEA%= -8 HEA - MHES - b
H%F. 1998, FWRIEFEFAAR =G HT B BUE 4 5 0f THR
WEhizF o~ rRoFEEO AMS'C FK. ZATEKR
FMA B ' TR e X 286-297.

PERF— - fRIE - A5, 1985, — IR GEEARREER
MROEFFEOAIKTE L D EL L-EotAE. iy

WF7E 36 : 201-209.

Reimer, P. J., M. G. L. Baillie, E. Bard, A. Bayliss, J. W.
Beck, C. J. H. Bertrand, P. G. Blackwell, C. E. Buck, G.
S. Burr, K. B. Cutler, P. E. Damon, R. L. Edwards, R. G.
Fairbanks, M. Friedrich, T. P. Guilderson, A. G. Hogg,
K. A. Hughen, B. Kromer, G. McCormac, S. Manning, C.
B. Ramsey, R. W. Reimer, S. Remmele, J. R. Southon, M.
Stuiver, S. Talamo, F. W. Taylor, J. van der Plicht and C.
E. Weyhenmeyer. 2004. IntCal04 terrestrial radiocarbon
age calibration, 0-26 cal kyr BP. Radiocarbon 46 :
1029-1058.

Stuiver, M., and P. J. Reimer. 1993. Extended “C data
base and revised CALIB 3.0 “C age calibration
program. Radiocarbon 35 : 215-230.

MR A 1991 FOMOLIR H SRR BT [HREE] H
XZoft. WA 9 (1-2) : 42-62.

AT 2. 2009MS. #GEOMHFLEELE - LA DO EE
s & WA, B IR B I kA R A
X, 71 pp.

BHEH. 1990. A Fv— - 74 v F ¥ T D72DDOHHE
OB, =EERHFIRS, 253 p.

IWFRIEZE - WIS 1991, = EHIEEATHICFRIT #IX . {
A9 (1-2) : 35-38.

IR IEZE - RAIES. 1991,
X. WA9 (1-2) : 4-15,

EE i PR SR





