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ABSTRACT

During the Neolithic period, a large number of olivine basalt hoe-axes were
unearthed in the Penghu region and the southwestern part of Taiwan. The Chi-Mei
Island in Penghu was identified as a source of raw materials and a significant site for
stone tool production, playing a crucial role in manufacturing and distribution. This
research adopts the techno-functional approach to analyze the lithic technology at the
Nangang site on Chi-Mei Island (ca. 3800 BP). By analyzing each stage’s technical
objective of the reduction sequence and studying both the entire assemblage and
individual specimens, this research presents the technical characteristics at each stage,
technical knowledge, and the diversity of stone tool production activities at the site.

Results indicate that the Nangang site primarily produced rough stone blanks and
preform for hoe-axes. The raw materials on Chi-Mei Island have well fractures,
making them easy for prehistoric people to handle and predict. Prehistoric people also
utilized different reduction strategies for different morphology of raw materials. This
research demonstrates that each reduction stage for hoe-axes had specific technical
objectives, and distinct knapping techniques were employed. The site also shows a
variety of production activities with other lithic artifacts. This research also compares
the Nangang site with the Suogang site and the Niuchouzi site, which were in the
same prehistoric period, discussing the production and use of olivine basalt stone tools
in these three sites. The three sites exhibit differences in stone tool production and use
activities, which indicates different site functions. However, they share similarities in
hoe-axes production technology.

By adopting the techno-functional approach and moving beyond typological
frameworks, this study aims to establish the link between the olivine basalt stone tools
production technology with the intentions and knowledge of the prehistoric people.
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Through regional comparative analysis, it presents the difference in site function in
the Penghu region and the southwestern part of Taiwan.
Keywords: Lithic Technology, Techno-functional Approach, Olivine Basalt, Chi-

Mei Island, Nangang site, Suogang site, Niuchouzi site
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B o BRI AR A SR TR R EEE L EE AR 25k - H
R ERE 2 Ry AR TE AV - IR LRI A Rl o BN L ass s rauiEE
{b (standardization) - JE(EH B4V AEsHIE /574 (Eerkens & Bettinger
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AYEERE o SRTHIIH e ST s B E LI E B B A s iE AR 2y - FERf iy 4= 51
B HEULEHMARMAET R - REAHRELITRVAY » RS
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B - BRI ELBIRRE - FHEREAE A E S [ - DU R4 -

EREERE > LRIABEAESE T E A EEE AR - GEHEE
AP ER AR - BEOsSED) - NI ARE AR ZENER B0 L HHE
R By AL FE PRSI B3 AT AE AR A (Mills et al. 2017) R A RE A I PR ST 25
AEMIER - INIATE RN AR - 5] RIS A 2 Ba a i - 36
oy S BRI TSR Mg

(—) BXETH

FEREBRE T oM RO gL B RT RiZEss) - NILERS
SREY R - 5 RART R as I EHY L 7PEEz (Andrefsky 2005 @ 115-118) -
EREERNE  REAEREN AN A ERZEAAE > N ZEtE
IR R B I T XS OV R S5 © AR S AR AR S S
RIEHEE - FakR o ROaR ~ ZSORMNGAR - FELEEREL AR B
TFi&E - EEEENE > RO REESE R aR g a A 1RS - FLEdt
FRISa R ER AR HFTRATEAONEE (Ballin 2021) - AEAFREA (S
Fefea 0 7 SERRAVELAIZ 734l (Andrefsky 2005 : 104-106) - MAHFES EEIA
TEZEOR BEARRIRIA S - NI RA O REaR SR A8 aR - A
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EERE P REARNOR - HefE O TR BBV ER - NI H
57 A1E 9 Fos © &IEALE NSAR - e IwA S EaRENAR © JE
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30
doi:10.6342/NTU202303018



BREH ~ 7 N REIE - HAHIEDRAE 7 FrER > HE P A EEAPRS A
et & B LA PARREEA -

4 [=] =] {51
T ~ BT
] ERE \L 53003 TE
1
— o D WEITED
7 i TRBERTE
/ [\ e u hhH
C;_':"‘ i@ ee 0000 (FHEEE

7 4 El ]

l

0 I > 3
T, -

8: Wkl (HEWAMI AR  AMEUERS) (AR : NK-CM-

01-4129 > FEA&EHE WIS2-EXT Level-4 )

31

doi:10.6342/NTU202303018



l @
7
WZZZZZZM -

9 gk (AT RMARSER ) (FEASR ¢ FEEHE NK-CM-01-

4149=W1S2-EXT Level-4)

\

I e

o I 2 2
10 : N&EEH (BEEASE © kil NK-CM-01-4142=W1S2-EXT Level-4)

32
doi:10.6342/NTU202303018



(Z) BhR B

o7 BT RE - KRS M R R B TR I AR Ak B
(distal end) 57 R VUFEIZRE - 3 A2HYTHIR (feather) ~ FEEGIR (step) ~ BHEmIR
(hinge) K SZF&iR (plunging) - 4fE 11 Fr=238 - Pkl 250 IRPRE - B4

as IR R I ERPRE - INRIERRTER - PHIR w3 O e R E 7] LA
FIR VIR - PRSI Ry 90 FEIETAL  BRIRI IR 2 & B9 LR s R - Ak
TTENEEOZ © SIEIRERm MBS e R > ARITENE RO ER
PLE =fiatn et e A HEEEY - IR EOZ E¥ MEHEE E A - d2EE
EEH H EYPRE (Andrefsky 2005:87) - FHIELFI I » 437 B REEL ORI

it

AR > = IRITR I BAEOM TN » HEL > AWTFest Biami RE
TTHIES - R TR o 2 B 1R R b RO (B RS -
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AREREEREER

Pk (feathered termination)

FAENAR(hinge termination)

AR (step termination)

¥R (plunging termination)

AR BRI RER (0248227 Andrefsky, William, Jr. Lithics:

Macroscopic Approaches to Analysis. Cambridge UP, 2005. Fig. 2.8; p.21)
(=) BRI

R BRG] DAESEm O IERE ~ BUE L PURE I VIRIiEE » B F]
BT R T Y5 > ATDAHEN G R B ERIPRE - DUREE A R B ATRERE
REPEEL - ITRVP B RahR PR - AZTEIE - BXIEER oR #EATE
TG BROR AR RAWH - AR TR & o BTSRRI B

FraefieeEiERE (Andrefsky 2005:89 5 #4458 2018 : 217-220) o
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TP SRTPRRAE R AR R B A A — i > BUFIEERUERIN - FAITRP
SHTT eI - EEfT 8 Ve VAR EEE S - IS EE R
T8V 5 SO RE - FTREEISEMEE © T8 Fa A ER - (0]
RESEE AT SOE AT IRV R EAHEA (Andrefsky 2005:90) - {HATFAFTEF & HE R
TEPE Ery L B Rt/ D —EMahE ~ BV RIS - AL - Andrefsky

(2005:95) Rl —EEHAITRFa 08 - BB 5 HE25EA LG ERiTE Y
BREATHES - BEE (2018 @ 218-220) FMZEA] Tabuluk Ags{EYELESY
TR R FH AR ZRAE T 048 > M ARHE Tabuluk A8 EEARYRF M HEITIEN -

Andrefsky (2005 : 95-97) BFTR PG5 RBIUAME - £ 2O RITEVS
(cortical striking platform ) - EfFTEF & TRV RTITE » & PETH
AR - B FIHITE 5 (flat striking platform) > FT8SPEIH » 82
(eI EEH E5HY LA (nonbifacial tools ) ¥T NARIVEY) - AIREIE BA HEI AT
(blank ) NT3% - W ATEEFEH—TT A% BT 2R - SB=J2 8P &
(complex striking platform) » SEERHE LEITUIR - 202 H 261G H JERT#ER -
TIETFE TR P R TRE N2 ahR E - Hit're EREAEAE - tafgE
HPEREIRERZE IS - SEVUSUEIER -5 (abraded striking platform) - T[TH
MBS AT T8 PG - BEER T E RS T RIFHREERE - NAETTERY
BHVREM AP B EUeE D EAER o REEREEAYRERERE - Jit 0 &
RIS S A REE BRI - USRI Vs R B K& 10 H
aa B fE o

KRS R ARE IR AR @ - [ERF 2B Jepla st FeavELE (Andrefsky
2005 : 95-97 5 B 2018 © 218-220 ) - KHTEE V-G Ry AAESAY - A[E 12 fy

e BSRPRAORCFE > SRR A AN E e EFHEISa A (primary
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AWrreEa R EAITRRFER o - STEmBIERMTay T2« BUTN R3]
Iréda R IEEERAR I HF TR DU AR FR &% -

TEA R TR IS b AWHFE oy Ry IEE (FEE - ventral) PRETH

(dorsal) ° A f MVIEHEIEZ AR BAZ o EEE - CRENEE A ZREahR
b BAIE AR SRS A TTEEL (striking point) ~ FE4R (lance) ~ 74T
(ripples) ~ 7% (bulb of percussion) » #{ZiE AL o] LUEGRUEf IV E
il o FTEBE R TR ITRTIE S IES  FTEEAINI TR E & T TIANE » FTRE T IE
ORGSR - By ENE i TG - s SR ] DU R TR Y U7 =
(Odell 2004 : 53-55) -« BHME - FifEFTEEDE (bipolar technique ) F1Ef A
A R AT & R RERF TEYE) 4L (compression rings ) » WAl T B REF TR &
EAWRAEREL - B &A% (Andrefsky 2005 @ 123-125) -

B

Besh > NEHEEAS SN TEEEAOSS - GRWEE - M mBsET =
B GEOR IEE E# N EERER o F1an - EREE TG e R LEE
BRI TR ~ (BN (lipping) R/ B IFAVITEEF 5 (Andrefsky 2005

118-120) -

7 IR RGN RSCRIrvI TR S R > B N REREME 0 R e
(scar) - ¥ZORFEAVERESMTARE - AL T Oz SRR - fTRERAY
FFRCER (58 2018 © 217-220) - AEGREZENVER - 78 - ARDY
T TRINSRIRIARE - R BT [ ] DR SR HE S oA T B E R T 1H) - 352
afam e ATV ER S A NE TR 5 - B a -

(7)) 7 aaTBERS B SR

AWt XA BT SN as (8 24 B 26) ~fHAE (1 27) fi-
pin (M 34) FE={EAE RGPS B R HRA - IR EAVITER L - SfamEd
TERLffT - AR SLE e rh (P By £l By » DA e B 230 - 15 =FE
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BRI A AT S =G M A EafRaTatam - BB - soik i - MR
Pl ERVBIIEREL > BRATETE ~ AR E i - TTETRED - SRS
i e SRR L HURR AR S » S am ARl Te e oy B E et e (E P B s
fiT HEY o BRSO R LA T S E I ORI G ERVEERR (R sy - DA I Y
NIRRT 70 (Andrefsky 2005 © 14-16) < 225 = - AMIVPRE AT RE AR ERT H
Tl s B ERAiT A ATRASE - TH_LAvA R B ARE R 5 AIE -

(73) FEE%E (retouch)

s ERE EE B IR ARG HI(E HEML_E - B TTEREGE FARGHARH IS -
Bran « FEOEsHIE AR T - TTEAY SRS G - FHEREATA] DUEE TTEE
EEIRERFEFHGIREE - DIAAEEasiy B R - 2 i EE S {HAEJTHES L
BIEEETHIRA TR a R E - ATREE R aEst R THER - R
WAESEA] - MRFEERAVO R EREY - A e N RATSCEE R T4 -
BEFR AT A {E Ry E TR HIETREAE 2 — o A EEMIAFHERIRENE A [EAY - e

FEZ R ERA Oas th G SR O)H aes S~ [E (Andrefsky 2005 @ 162, 169) -

= EHER

Atsest HpTE O EEAETERYRERE - TR TFEL Ok KA
EEAMER > DU ATRERIE T - (ERTRAVERES > 77 B AHREREER - %
ErAEIE RO ERA BT - e I EZXRE o RER
R (o FJR B RE TR R - NIEEASHTE R E APAHRIR 22 (E IR - EAR L K
TG IEAR K TERAENAE - YGEREREE - IEBERER - 1A ERIE RS
/NREHTIZRE ~ R/NRITHRIE . (S8 ~ iR 2008 = 34) - (EREE A RAiEMTT
FoffOERERIR AR AN —IRAVPRRIR A (58 2018 © 222) - AWH5E
SeT B ARG BB TR > A AR R E A R E RN
BRI - (EECER REEMEHFER - WECERE IR - SRR AR B 5l - R
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HEam AR - 2 - EREEEBER —tmalh— RS Rl - APy & o
RESEHR MR HREER R F AR L -

BESh > AW TR R O EREA_EADKBEIR - W #)20 SCik i Re KR o a8 o
A HEEA FEASENSIMEEAY &L - B 2REALEE ik sE R e
ATRESE A OB - 1T 2 EUa S OB R - FEA B - RIEAE HER
PRAAERIEZYREAERZ (Yuan etal. 2021:1634-1635) A[EHVAE ALK
JFRRZAMHE > AL pe BB AR - BTN OB T A SO R A
EE R REEAE FHAHRE - BIA0E HOK B QBRI B K HE 2 hEesiE -

AWrFERHEIE T B AR AT YRR A MRV - feoh ~ M
AR~ Fpin - FTRT AT R FE - EBEENECHF R EAUO B LK#E
AR TREER T ~ TRESAIEEIHEER - EREEE - FhE5 O EEAR
FYRIER: - R EBEIE N RE S « BOS A RE D HEEE - SR
FRESTRT BB A - I - I ERE X S oM B > RpAaT e
BEIFTA NEEUET REVRE - S 2 A SER B T EREREE - B
S FEH B R -

F=M1 BEAERE

AWFEHy HAE R U R B RN asBE LR - Wi R R B i
HHY - HIL » AUTSEE SRR R 88 - ST RS IR - B
ST IRIAEA > BB ERREL - MR B TP (P LAy BT
(1 - &% 2 ARV T BlEE) -

TIENE M ET E AP - bR SRS i DU A A ST
A FEEI e & Z A EAY TE (Andrefsky 2005 © 61) - ABHFEHY 240
FARF PR AR Andrefsky (2005) feHHUF TGRS 23 & > Q8 13 R > B
5 (2018) RIS R E AN (CER Tabuluk fas(ESERENTFES 1057

39
doi:10.6342/NTU202303018



BIAER T e T ARt sieF AR LHVseRE - 2Ry 7 & i RE S ik hRr
AIPRRIOEREAR - WEEN AT R EA AR e E B EEY
TEIVESR - & AR IR L UAsERa & - FEEFR T SV AR DIRERY
FHERAL & KAV E SR EMIEYAE (Andrefsky 2005 @ 75-85 <5258 2018 : 210-
214) o GHEFRTAEIE T AR AR O ATIFERIIFE R K - FINEME SO 2
BET57E > TORCA EIRY R Re % o

Chipped Stone (1)
_ (2a) /\ Debiage @)
Biface (3a) Nonbiface (3b) Flake (3¢) Nonflake (3d)

Hafted Unbhafted Flake Tool Core Proximal Flake Angular Shatter

Biface Biface (4¢) Tool (4d) Flake (4e) Shatter (4f) (4g)

(4a) (4b)
Hafted Biface Unhafted Biface Unimarginal Unidirectional Flake Types Flake Shatter Angular Shatter
Types (5a) Types (5b) Tool Types (5¢)  Core Types (5e) (5g) Types (5h) Types (5i)

Bimarginal Muiltidirectional

Tool Types (5d)  Core Types (5f)

(1)  Human Modification (yes = tools, no = debitage).

(2a)  Bifacial Fiaking (yes = bifaces, no = nonbifaces).

(2b)  On Flake (yes = flake debitage, no = nonflake debitage).

(3a) Contains Haft Element {yes = hafted biface, no = unhafted biface).
(3b)  On Flake (yes = flake tool, no = core tool).

(3¢c)  Contains Platform (yes = proximal flake, no = flake shatter).

(3d)  Angular or Blocky Shatter.

13 © Andrefsky ST TEIE 25574888 2 (Andrefsky, William, Jr. Lithics:
Macroscopic Approaches to Analysis. Cambridge UP, 2005. Fig4.7 ; p.76 )
AT AR AL A A B AR AHE T T (R 308 i R
HA1L ~ NEOAHER - DU RAEIIRIL SR A - AWTFeae S HER
ks 7T (R AR AR R AR S B SRR o TRV H AR R T =K
S EARAR ERY A W RRHERARE SRR — R G T EIE AR
PRER o asVEFRIREEIRRAY - 7 B2t SR Se e HiE S pn A
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R4 - I Eassav g T RE(F A A R A e R - NIE— AT e E
Bl FE ARG EGE B A B EN S BEIEE -

PUMRHRIP MR EEAEE ~ B - AR o8k TR P aNm#iP s 2E
PEET TR H Y -

—~ AERAES

Fo TP E4E WIS2-EXT fithl TRy AsssH & BN - BORIFr A A EREAT B
fras KR AR > AiEl 14 For -

aRAa:E
flake tools
BERSE F R3S
shaped tools hoe-axe tools
£F2% cobble chopper tools
e eyt :
48X net-sinkers
cobble tools
ass
stone tools Ak stone balls
Atk
hammers
wa
whetstones
A AE 2
whetstone-hammer
AR angular shatter
f&#ERF thinning flakes
BER
debitage

EEAH retouch flakes

&E+EE R both thinning and retouch flakes

14 1 HEERAETHE
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Baags (cobble tools) - S HMVERRERIRIE A=A REHET - B A A ia
RS LR AR » ABZEER - RiEa R 8 - A - B8a
el E P TIEEANNL - SRR - B EA UERE 1A
FE - JPRE Bt IR SR B R A e o Bt B T EIPRERR A e AR LA
i es 28 HIRBEUE LR 2 Kats ~ MHIRAIE i =T s e - A8
F I REEARR B S PR R O BE 5§ - S = fEME O a8 » TEHV SR O E 2
(ER - BCEITIILIFRE A - G alt - a1 - M8 - Aik%E - EEEEN
= AREATHB/ D ENEEAR - DURCA#TE - AERREIL T a g A ahh

(anvils) TH » HAZTEZ AR FE] -

FURUERER o HIPRET S o KRITREVEE > o RIEAERE - (2
AR~ BEAR > UREEMERFERNAR - At ERNESE (shaping) -
fal et as 4 TRy 2 H AR RRRUTT By + (2751 (thinning) AIE R TR EOESE
FERVFTRUT Ry - AEBRIGHIRIRZ 1 - 23BN - HIREGE A AHRAGRAYAEE -
BAGRE - TR > [EREFEET R SR o TR T
AR R INA BRIV - B8O/ IR EREEA - PR FIAR -
HymaREDd  EEaREERERR  ARWAELENRE B TE
wWogsFTELNaR > A1E 8 - B AR EVEREIEE BV NR » RN
—EEZ RN (83~5257) » mHEAERAKTARLE - AR E#HES—
E > IREA—ELLE > ATRESE IR - RAEBRAOSIPRRIRE BT THa
F oo [ 10 ~ [& 15 - mEEREREFREA R ALERERER TN aR - TR
AR REHRRT - pan HER BT R - fR B TR =83 > Sea R 808 H ey
tERZARE (#5:5 2018 1 220) -
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