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Abstract

Rarotonga is a small island in central Polynesia having the circumference of approximately 32 km. The
highest peak is 652 m above sea level and a reef flat extends several hundred meter to the reef that then
slopes steeply to deep water surrounds the island. Rarotonga is densely covered with a jungle of fems,
creepers and towering trees. Karekare Swamp in Matabera, located in the northeast of the island is a back
swamp. We obtained a 340-cm sediment core at the site of the swamp (21° 12' 57.5"S, 159° 44' 23.1"W)
using a hand auger sampler. The core sediments were divided into three layers, i.e. sandy peat from 0 to 90
cm, undegraded peat from 90 to 250 ¢m, and dark brown peat from 250 to 340 cm in depth. This paper
presents results of pollen analysis and AMS radiocarbon (**C) dating on the cored sediments.

Eight '*C dates obtained from charcoal and plant fragments indicate that cored sediments cover the past
6000 years. Arecaceae pollen grains are dominant in all of the sediments. While Barringtonia pollen
decreases rapidly in the upper part. The appearance ratio of Pandanus pollen is high in the lower part, but it
decreases rapidly in upper layers. The appearance ratio of herbaceous plants such as Poaceae and Cyperaceae
is remarkable in the upper layers. Considering that Barringtonia and Pandanus grow in the hinterland,
decrease in Barringtonia and Pandanus and increases in herbaceous plants suggest a disturbance of the
hinterland vegetation. The appearance of Chenopodiaceae pollen of upland weeds and Cucurbitaceae and
Vigna pollen grains of cultivated plants suggests definite traces of humanity upper 130 cm. The appearance
ratios of Pandanus pollen and monolate type fern spore show the increase in 157 to 147 ¢cm. The radiocarbon
age indicates about 3700 BP. Judging from the increase of Pandanus pollen and monolate type fern spore,
this result suggests human activities. Hence human settled in Rarotonga at about 3700 BP, which is
considerably older than that of settlement in eastern Polynesian obtained before.
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ASRUTRLERY R TE2RET, WRY R 7 ~D NEHBCET 5FRIL. SEOEEE
£% (Bellwood, 1979 ; Marck, 1996) - B{& 74T (Murray-McIntosh et al., 1998 ; Kayser et al., 2006) -
RS (Sinoto, 1968) 2 KB AN OLMBEN TV DY, BRIRXVTLLERRI X7
~DNEFEBENC OV TIREREFERO—BEEZBETWARVOBERTH S, “OPTCATEMEE >
T — 2 BPEEINAEMBHY (R, 2012). AFHIE ADB00~1000 AL AFEE
~EE L EEbh TS (Sinoto, 1968), A F R TnRERY R T~OANFHOHKBENICH
L, &7, hoHREDEBRIRITHLZ v 7, NI HR, FEFREOERI R T ~D
THEEORHORE Xy v 7ORL, £ OWEFORKEINTE T (i, 2008), L7
BoT, BRIRXRVTHOERIRITOAY QIZH D7 v 7#EIX, HRYRT7T~DOANEBE
IOy v 7 OMHICIFE»SBEELRBFTHD LWL B,

PRSI 51T 5 BAARIEE S & AEBRICET ORI, ThETE OWEFICL
S THREINTE % (Irwin, 1990 « 1992 ; Kirch and Ellison, 1994 ; Nunn, 1997 72 ¥), Irwin (1992)
X, SIS ALERY R 7IZIE 3000 BP 27 CiItERE L TWiz 2B L T\v5, Ellison
(1994) e Kirch (1996) i%, 7 v 7B D<= HA 7 B TOLRIH-LRILB O85> 5 ., #2000
BP 2BV T ABMNREAEEL®E Uiz, £z Sinoto (1970) XY =T H#E « v A7V AL
“C 2000 cal BP {28 52 RFZ MR L T35, LoL., Spriggs and Anderson (1993) IXHEARY X &
TIZBWT AD300~600 BLETIC AEE D RIEITEL RN ERRTWSB, 2D L 5 IZIERSHTRE
OFRLEBHEBRHOFEROTHR LI ASND (BIE, 2012), 4F, FafERizIERa &k
SRR (M0 FARBEIE L ABIC L AHARE» LFLCABRBERERET S L2 AW
ELT. 20098 A/ 73BT N/ HTRBOERICH DN VE VIBFEN OB 21 12 4y 57.5
. FEHR 159 B 44 47 23.1 BIZIBVNT 400 cm OHEREM 2 HE R L7 (Figure 1), AE T, ZHbD
TEAERERET 5.

EHUIR OB L = 7308

Fu brARE, VrIRBIcEENAE 32 km, K 652m OKILRTHD, FBETHIIR \FR
Bbh, ABOBBI o TA- TELARERD 503, EABHES LV, Merlin (1985) i3,
v b HRBOMELEER, 1) Homalium B (v F38) DMK, 2) Fagraea & (V> FUHR) -Fitchia
B (Z7R) ORMBI, 3) Metrosideros B (7 FNEER) OEFEHD 32127317 TV D,

SREOREMETH DD VI VBREDICIXI Y ) T (Barringtonia asiatica) . 7 % > O]
Pandanus tectorius, A /32K (Hibiscus tiliaceus), Y72 BEF L, BENIZIEA RB0h
YU SR OREAERHBEEL TWB, ZOT T Pandanus tectorius IR Y X7 ABFHIA
WIENKTEDOFIREER H 208, F#MIXIAATH S,

B U722 78N, BRE 0~137 om BRFKEARTETER. RE 137~170cm SRR ARIF
TR, TREE 200~350 cm AARH 2% < SRR ARSI, TRE 350~370 cm ASRFIK AR T,
BRE 370~400 cm SR AR TH -7 (Figure 2),
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Figure 1 Location maps (after Wikipedia).
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Figure 2 Stratigraphic columns from of Karekare Swamp in Rarotonga.
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ST I B

MC MR, TREE 60, 130, 132, 137, 140, 200, 315, 340 cm 5> HLERE L2 AEA R 72134
FaEIREE LT IEBE RS (AMS) B Lo THIE L, 9, REHCEE— 7 v 4 U —BE (AAA)
AFRE M LRS- %, Bl e ARSI EZRH A LT, 2 B 850°CIlomg L7, £T
T HARBEZET A P THEREL T TEBbRSE (CO) #HM L, Kitagawaetal. (1993) OAFRETT
Bk oTTIF774 h-F—F o bERERLE, Z0F—F y Mz OWT A HBXFOHVEE
oK F o ESRE RO (Nakamura ef al., 2004) ZFAWVWCHUCREZHIE L, —E0R
BHE, AAAER L 7288, (BF) INESRE R OITHARTICEM L, Ffic k577 7 74 Mb, “C-AMS
BHEE (NECHED) I L ACRERIE 21T/, £HHHYC BEDEHKIINIST = v EEHoxII
BHO, 77774 NgEREAYZ 7T U FRRELE Lz, 228, RB0SC (PDB) ik, AMSE
Bz X vRD, RAHRSIIZIREZMIE L,

ER AT, M0 emER TR L7z, £7°, RbHoAKEBLy U o A0, H{kHEEH H Sy L
H, TN RAEEBL, BohEREFY /—AT U —X (30, 60, 80, 99.5%) THiK
L., FORFZFILVZEBLT, F14%y MNCTHA LK, 2075 — M EENESER
& L7z, BETHEMERHRRENL, 2% NE A R I 7 ABKR CHEE L BERA LTV, =/ —A Y
J—X (60%. 80%. 99.5%) THAKZL, LI BRL, ARG THRERESE, &9
TV ALAEEESSHFEE S, BEEBREIZITEHARE TISM-6300F (EEE B A3 vt v & —Ff
AH) 2HEHL, IEEEAvTITof, 2B, 350 cmLUE» BIMbREREHHTE R ok,

FERLER

HC ERRIE R L UBFBREOHKES Table 1 1277, “C AFRER Libby O 5568 7% H
WTEHL, BiEiEEl 1 E¥REE (o) TRLE, “CHER (BP) X, mtCal09 OF —F+E v

(Reimer et al., 2009) & 2B a—4& 0t/ F A Calib 6.0 (Stuiver and Reimer, 1993 ; Stuiver et al.,
2010) ZRAWT, B (cal BP) IKBIE LTz, BohiERI, aT7RABOBRFLFEDRVD
D ThoTed, BE 130em FHE TR E RERENTED bhviz,

R CiL, 2B iIc VW THESOILAESR  BTEHRE L, Fho%28KEH (AP), 3
BRI (NAP), V' FH3T (FS) I/ CFRRICR L, EE2EE R Tba & E X ZFigure 3 »
4z L, EEE THBEEE #Figure SITTT,

AP: Pinus, Casuarinaceae, Ficus, other Moraceae, Castanopsis, Proteaceae, Elgeocarpus, Myrtaceae,
Oleaceae, Barringtonia, Apocynaceae, Glochidion, Crtton, other Euphorbiaceae, Malvaceae,
Wikstroemia, Gardenia, Mussaenda, other Rubiaceae, Erythrina, other Lagerstroemia, Araliaceae,
Tristellateia, Rhizophoraceae, Arecaceae, Pandanus.

NAP: Gramineae, Cyperaceae, Urtica, Chenopodiaceae, Vigna, Cardiospermum, Onagraceae, Cucurbitaceae,
Umbelliferae, Epilobium, Pharbitis, Valerianaceae, Campanulaceae, Artemisia, other Compositae,
Nymphaeaceae.

FS: monolete type FS, trilete type FS.
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Table 1 Results of AMS “C dating,

. 2 Calibraed age range
14 =13
Depth (cm) Material C age (BP) §7C (%0) (cal BP: 26 probability?) Labo. no.
60 Charcoal 365 £ 25 =231 318 - 394 (43.6%) NUTA2-19299
424 - 499 (56.4%)
130 Charcoal 640 =20 2231 558 - 602 (59.0%) TAAA-120416
28 - 660 (41.0%)
680 + 25 -234 563 - 591 (33.9%) NUTA2-19302
639 - 677 (66.1%)
132 Plant fragment 2795+ 25 -254 2802 - 2819 ( 2.4%) NUTA2-19301
2844 - 2960 (97.6%)
137 Plant fragment 3740+ 30 -26.1 3984 - 4157 (96.4%) TAAA-120417
4205 - 4223 ( 3.6%)
3745+ 25 -254 3988 - 4047 (24.4%) NUTA2-19301
4067 - 4157 (72.0%)
4205 - 4224 ( 3.6%)
140 Plant fragment 3705+ 25 -249 3976 - 4096 (91.1%) NUTA2-19303
4117 - 4145 ( 8.9%)
200 Plant fragment 3990 £ 30 -29.2 4416 - 4523 (100%) TAAA-120418
315 Plant frapment 4825+ 25 -266 5480 - 5530 (53.3%) NUTA2-19304
5578 - 5604 (46.7%)
340 Plant fragment 5240 +30 -279 5920 - 6025 (78.0%) TAAA-120419
6048 - 6064 ( 2.4%)
6078 - 6116 (12.7%)
6152 -6176 ( 6.9%)
- 2 E % 3 g
3 $52 £ B EEEE z s
0 ¥ - -
365125 — —_
64020 __'_
68025 -_
2795£25
374030
3745£25
370525 I
309030200 **”*””**l'”””*””'*”*"”*‘I*' ”*”””'*”*”'”*T'—”'*”**'”””'il *******
300 . A S L
ighsdas 5 R 1 19, RN N A1 1) T R e s (1) 5|55 08) | B O e 4 S| e
520430 —+ed oo Ao e T 7 e IR = 1 T I P e S P _——
0 50 100%

Figure 3 Arboreal pollen diagram for Karekare Swamp in Rarotonga.
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monolete type FS
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Figure 5 SEM microphotographs of the fossil pollen found from Karekare Swamp in Rarotonga.
Scale bars are 10pm. 1-2: Barringtonia, 3: Erythrina, 4-5: Malvaceae, 6-7: Arecaceae,
8: trilete type fern spore.

BATERTIIYH I ATRE YR =2 RBERBBET 5. YA U 3T BIX 140 em LR

TIL 10~89% LB 5T 54, 140em LB TIX 02~9%ic 2l 5, YRHIeEEm T 25~80%
TELET D, 2/ XRBIIRTEHT2S%HEBRSTREP L, BENICHRT Z0R ER2D08, BE
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147 cm A BIEM L 25%BEHBR T 52, LHTHERD TS, €27 <24 UFHL 130cm BIEOAHT
HER L, 7 FEERE 200 om BEROATHE L TS, FA TBIITRE 250 om 1T & PREE 130~
50 cm T2~9% L RRXE HET 58, TOMOEE CIIBBHCHETS0LTHD, £0MD
TERILE B CEETHET 50, BRNICHBET 204 TH 5, FERATER CiA B, #¥
U YR BARA AT L SREEC RTFIMEST 5.4 2R LAY ) S RNIERE 220
em fHE OB L, FEE 130 cm ORI T 5, HEEH S FRFIIRE 220 cm A HHE L, ]
E157em»o 8T 5, 7HVFR, 7XXR, vIHERLT 130em UBOATHET S, A7
BATHE, F7R, AL LVUVRIEEB TRV VERE R, FOMOTERIIBFEMIZHE TS0
HTHDRE137em TOVH I ANTROSBELRE 130cm TOA XF-H¥> V I HEOSHE,
X HIT 130 em AR TOMEEMEEO T A FROBRIEEHHER LB ONA3 Y VRSP T ARl Y
OHBTHZ A5, # 680 BP (ICIIERELABFORBRR LN, BE, 07y (BHY
AR PRERICESLTHARZ L EBETLE, IRV TIURBRESN, TOBNCA RE
AV SR, YHFEOEKR, F LT P tectorius PEALEHBIER o/ LA BB,

BbYiz

2 HAT B TOIERSHT T, Kirch and Ellison (1994) & Kirch (1996) i, 2500~1800 BP (Zi&
Z o7l Ficus (A FT7 @) % Palmae (¥IF) REDRAD L., FDOHD P. tectorius, Cyclosorus
interruptus (& A X JB) & Dicranopteris linearis (23/%) OBIMCEBE L., THAE2RIRXTTA
D2 HATEHTORELEEEHS L LTS, RFAEICBWTH, HE 157 cm 2 bHEHE Y
FRTHB, BE 147 cm 258 2/ FEREML TS, Zhz ASBNREATLEZD L, W
3700 BP IZIHRY R TABT 0 b HRB~EELEARERHTL 5, 4RITSE b 185
I L FRBEEZTV. BRI RTABRERB~BRLICFHRICOWTIREBT O TETH D,

BHEE . SiHh3HEICEE LT, Gerald McCormack, George Cowan, Paul T. Maoate M % K OERE 7215 )
2/, TORRIZE., XBAFEEB LU AZFRES L OB ZEHEMEE (BBE (B).
RS EREE, 7 v 7B OSSR AL L RREA(LICET S, iEE S 1 20401004,
FHEEERE AW A RS - FEINTRET R (BrREndERE) . B4  EREEDIC XS
RAFHEHLHAOFEBERE LB 0, FREES 21101002, HRARE : XKELEH o—MEER
L7, BLTHEZRT D,
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