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1. 1 C&IC
FEHT AR PE PR D FE A 5 BERENE CRAARESRE) XD, =ketyritiiosFIR
HORE T, FEE - AR 120 m, AZE 137 m, BFHE 214 m, HREF 18.4 m, HE
MR 23.0 m, A RiER 20.2 m, H%HET 21.8 m, fiiliZ 19.0 m, KFEE 15.1 m, W75 22.6 m,
MHE 23.8 m, JLHE 18.3 mOEEM MRV AHE Tl E N T3 (BFIR, 2014),
AWFZETIE, SRR S = R & o H A REE S DI K IR IE R T H 2 LIRE L,
A TR D HISGEI 2 S5 TR HEREYNC 75 5 PTREME DY B 2 WD 734 72 PR IG H BAGET L 72,

2. =[RS ALERIC & 1T BB DBKE & HIRIKSE

BIE & i U T 40m (& /KA EDMED HATEE, I 9,000 4 ij 0D 50f 5§ T 7t D A 1 7 37 A LUK,
) 7,000 FRHICIE T T 27 b EENER U (B, 2009). #7 7,000 4R oD ¢ #7 i i g LK,
i KAE I BIE L IZIEFERED 2 ~ 3 mEWIRRE T Le CRENED, 1990), HADEHHOIEH
ZAEHIERDIE & A £ 6,500 ~ 5,000 FRTEIC R E/KHEICEL, 2 < OFE T EROIREI O
ST (F9 6,000 FAGHD 128k & /KIDHER U THIMER Y 7 AKX DR RAIER E N, R
TEWEBICHIEAZZRICEBENIV b - KELED, [HITRRAHICHENER L, —)7 THRERID
M TSR - U b« K72 E0 5 7% 20 R HERY) - RHERII DG [ & e E HERT L 72 Gl
1994), =PFEifgRE, Ltk RPN aHEEREEE (K 0.2mm/y : /MilEA, 2005) Z@EH 9 %
£/ 7,000 FHOFERET 1.4m BEE RS 5N, BIEX TOMHMNNZEL&GEREBEERAZLT
Hore (B)INED», 2015),

=i g P & H OB ORI, TR =R DO BEHIF TIZE DN K > TEWLD
HH (NFEKEEREATEIEGE, 1934), 1933 M= & 1960 7)) H DT — X I &k
DL, AL CTHREOHEBIIEI K D BRIEBICON TRAE &AL, FU & ESETHE
LD TIIE K D IBRISHESICON TRAKENMEART 5 (i, 1985), HRHAREXKH T
&, WFORIRIC KD, SEICHS 2K, KBICHIE S 2, B A0 < fusic /o 7
HEGH B Ot 5, s ORISR ED RIERE OFIEREO T, HREOHRIEIEIC
109" % 5 Cilim e < R B AN S M E Nl HIED, 2015),

=AU C I3 B A RO A A IS K 0, RREAT OO B B X O KTt N THET 1
~ 5 m®D#J 2,000 ~ 5,000 FHIDIEKEHIC DR & 6 WUERKEE 10cm) O EM R E N (5
RIEMD, 2007), WIEDOFMUIHYE D E T OVRREOREFAHEEDN 55 2,500 441, 3,000 i,
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3,600 i, 3,900 4, 4,500 i, 5,000 fFaie e SN, AN\~ EEE HEREHBEIE BRSO
HEHEREY) & 3IF— BT BAERARE S T Y, SREILE I D R - HEREYI O JE IR I3 EL cm A
5#)20cm AL, Ak S MUHAL CHER S N3 A, B ETHIED FHIX TlE 10cm KOME ETE,
KA TR A I T A A AT ORI O L BELL U7z 2 ~ 5mm O B RFiED S5, i
S A TIREDEDBEE 5 72 2 S0 T 2 F AR TEZWE RSN (BEIED, 2007),
F ORI FE ORI DME &, HEHEREY & 72 % iR EIR T 2 AN Mk D Fix s &2,
HTHEHERTE I ZE DA T b 5 ALHFE R Z D) 1| —FEA BB, RWEARESEHRE I B &AL
BHAREFZIECHE T EEREBREABEL, ATRETRE ST EBHX O V EROFTRIEIC
BT (M) B2 GEAT 2 EREEZzmH L Twa CEI, 2012), T OE iiEiRH
XDV FZRTIEE, AFERMOFEEMTHEELZHE (BHIED, 2016) TH, MOFREHERY) -
BOKHEREY) & 72 2R 2R U, WD 5 O5EWVE 172 /R 2 s B EERIC K D iR 55 LU
SNTHHEREY & L CBEREEhTwE @Y,

BT AE IR R, e & HEE S N B R HERE Y O IR ZERTE (FRIE,, 2007 -
2010;°F)11, 2012) LEPORHAEEIETH 2 taam 5. gV ERFHIINC 1 8], #EsCRAIC 3 | (1
WIRTE, RIAPEE, AiAREEAR) ORISR e Nk Uiz < AR D (FHEE, 2012a),
EBFOHERSE ORGP & EREHERE ISR S N E ORIz st 2 EE M2l Uz, 7z
WHEREI ORI, 1T SO - IMEF TR TR AL L L ICHEOHER L, ek
JEHESO SIS T HER B DRV ODEENHERE L, FEmEDVE E 2 FHED 5 BN SEOM &
TR R EMED TR - NRap ke 53 C EABERK TR L (HE, 2012b) @2,

3. HiZthk

HIREH TH 2 EARMIERICPE S KRB e @l ok i3, sHAAKERERIC K 2858 iED X
I IS HE KRR DHEVE D PRI 73 A1 D ZE 78 &t 2B O ERNC T > TRl ReED B % . BERHIEICHE S 5k
SHEE OBESK U7z [ & I, #8558 Uzl D KSR 18709 113, SEREIRIC & 2R KIK DR
TH AR OB EH OB & PN HROMAERDRE TH %, Ml I/l
DFEHSEIE I ST % T &1, BUROEERG K L IcE 55 &2 605 @9,
AWFETIEIe S I K O #E U T SRE 2 HEE 97 5728, 1=R/KIEDA B MR HAKEE S & (]
USRS =Rt OB E Uiz, #ESCRHROEIE DRSO R MET 5121E, NSV o
YLEROD L HINC 087 5 TR B O R IS FUB MBI & N U O MU 7R 8895 13 % <, Y
VLN U 7o SIS R S U < I C & % DMEIE D E NIIRBRDH © A x HEEBIDE S T H
%o T8 =R L O TGRS /0 9 2 fCRE R O BSEM 2 M5, BEEBio i
9% i O HIBEE R & o H AR SRR IC & 21 /KI D HEBB A B XD 2 FUS DWW TR L7z,
@ MEFOHE CATRABZEESFHRH XL, 1998) ITiH#O 129 Hifio HSGEND 5 5,
REEB O B 72 R A PR 0 HLSOEE 116 M2 M5, 2Kk & dl i Gk &390 i)
WEsRE NIz AARKESS N EIED, 2011) LHERT 2, BMPFOTHId 2 SO E & R
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D D HAKESS AW OIRKIEKIC 351 2 H e & DM, EERO I 28I 5 B iR B ITHIC
LR U@ MRS B, B D OB A AKRE SR OR/KIER E TOERRIREEZ M L7z 9,
@I 3513 % HIHEOHERHRIEDE W, MRHEHIC I51F 23800 OILER K, ik,
W, ST & B LROHERE, ERRIC I BRI B O LR AR E DT B, e HAKE
SN & (AR Se st ANER U 7z W OFA & HERLIRI ORI K E A TH 5 7,
AL Tl EUSSEBH O JE SRR 0D S sl D BERIC & 0 B & N7 RS D5 it ORMRED
IR & U O LIz aTHENE 5 e 12, [ HH O MEEATHE | \CURAT OB R &
BB & QBRI OS2 E L, REHE, HEo8, HBX ) & @R e LI Lz,
ARG THEH L LI KT O cideg TR, 1973) &#MH CATIR, 1975 ZfH L7

4, EFRERFOBXEESENOMA &ithE

= REHT LR DS FRIBA RIS B W THERE S Nz 116 HifS o HIFEB O 5 B, #rH o B
PR 92 Mk, &l 47 (IHAM IS 13, [H=RERT 17, REni@mE 17) ©51.1%, FREAD 14
CRRBIT 3, AT 11) D 152%, FEAF21 CHRNT 2, HEFPMA 1, = 14, (LT 4) O
22.8%, JUF 10 (AZEH 3, TREFHT 4, BFHIA 2, K 1D © 10.9% TAUMIIXK A REZ L, K
T (HAHET & [H=FERT) 12 30 HifkS (32.6%) MERLTWVD Y HISCHHROSETFIRIEKD
HI5GHEYE 92 iz 1 apBIcH D EEE T % &, B 8(8.7%), wiilf]1 39(42.4%), i1 67(72.8%),
%51 (565.4%), W36 (39.1%) TdHH, HHICHBZEBNEREZ WV, KiEd (HAMPET
CIH=RERT) T, R0 (0%), #iA 11 (36.7%), |21 (70.0%), #4119 (63.3%), M
112 (40.0%) THERAMNTIAOBEBEZ L%, AHE TEIFZoS e UG FIREGR RO HiGHE
B 116 Mg 5 B, MR O HED 32.6 % HHEHT 2 AT O H S 30 #ig (F1) KD
Wi GO,

(1) AAREILER (X 1)

FE &S & RANEE NS G SRR, BRI & R I R AR B SR D
K7 TADHWIRKE LTHEEIN TS (BFR, 2022),

MO S 50 mic/hE (13), Sk E 30 mici (14), AK/Siiilitiofsis 10
~ 20 miCHIAF (15), #m 150 mICEEEFH (16), s 40 miciiét (17), 555 100 mICHEEE (22),
W5 30 ~ 50 mic e (24), FalnlithiofEE 30m iciE (18), & 60 mic % (19), 1=
40 mic Fi% (20), @ 50 mIARET (21), #E& 30 micm¥y (23), At oOfE 40 m
ICHE (25), fEE 60 mich it (26), & 40 miciEr # (27) BNEhZhnaithd %, Eo
Mg, SEEZERS %, T WRE, WEEE, WP, ik BEkE 2T MY, PR, R,
W, B, MR TlEmMaEgEata, ey RITIIHBEIE (sch) AR 5ND, HiEEEKIC
RS & EDRS 2 S/ M LI IE, IR, AR R GO, A/ MR LD Y
mNZENZENH O, HEICHHENAH SN, MHIEEFHOME (g2), /I Eidsesttomws (g
TdH%o
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(2) AHRERER (X1 2)

Sl oS 40m I Bk (6), a2l Ofg & 60m (Z5E A (28), £E5 80 mIC ¥ 4 fif (29),
Sl it & A2 ) KO & 20 mIC =T (30) MDZNZFhari U, HENIEE R E % I E 4
R IIERAS B S 1, KRS ORICAIE U I KPRz i B, B, SFIEmwEnH5n 5%,
HERZBR < 3 EBOMIICTIE, R & B 4 5 O 1B K O EEF & w5 O W HEES O S i A
HOWEICHWHENALN, Bk Laidsefttomi (gD, =SHEERHOME (g2) TH5,
(3) AARiEHRER (1X13)

SRS 10 ~ 25 mic KA (1), #2840 micizk (3), & 40 miciy /3 (4), K
fiRi Frfg OFZE 20 ~ 30 mICIRH (2), 5 30 ~ 40 mic it (5), 15& 25 ~ 30 micERH (1),
W= 20 mic FARTE (8), HEEm 9~ 15 mIicEiRT « 0 (9), #5540 ~ 60 mICH (10), 1% 9
~ 25 mIZHIE Eooilr (11), Al 5 ~ 25 mIC IR (12) 1ZFNFNiid %, #E@ho
PR OIRE, Wi, ERRETIHERMSE A6, KN TIZBREEO K TN,
BNPERED TE TS & RERSHEREY CTH 2 52t Ortgy (CD, EWNRFEDWEK, 1§/ &
BOEREONH, M Lo, RRTREBENALNDS, NHEFRIRZERL 9 EHOHIFIC I B
R R U U < ISR O YT S D HIBICEEN A SN, THEEREEERT « I
TIEHEHHEOWEE (g2) L5eHttomig (g1, o 6 @ittt omwig (g1) Ths,

T IREGN R O SCRHR O HEGE Y 92 i O L B I se it O (g) Wb 201k, Ul
23/47 (IHKMEM 11/13, [H=BEMT 4/17, BEwimHET 8/17) D 48.9%, LEAM 2/14 CKKEHT
1/3, &4 1/11) © 14.3%, TG 17/21 CERAT 2/2, HEFMA 0/1, =ifiH#Z 0/0, &
wiri 13/14, [LHHET 2/4) @ 81.0%, 17 9/10 (A% 3/3, TEEFHT 3/4, BFHIK 2/2, UK
1/1) ®90% T, AFREIGFESARTIE 51/92 HifidD 554% TH 5, WHEMNALNT 51 HifZiD S
B OmH (g1) MHEEEE NI HEEINE 42 Hifd 0, JolEtiic X O b ER E MR L
FalREMED S B Y,

5. EFRENFOBXEMLASEN & REFREXZRDRKIE L DL

E IR 351 2 HESCHFAR D BUSGEPE O BRI & 3R H AR SRR K 21K 2 i d %,
B (A Emd UL<IER/KE) AEmE 7z LRl 28 & i/KIKE TOmE 25l Uz, A TR
RO HBEMNZ < i L, REXE LIRS LT VFROH 2 K iz FHHIC i\ %,
(1) #wERZE X1

N E SRRSO Z LR 20, 1 (14) ik (15) TH D, EENCIET St mE &
EPFEIPHIC B 2 IR/KHAEEEIE, THId 18.58 mDilll b LiR7KIE X TOREHEE 0 mIc KW &K 8.58 m
12K, HRHE 15.8 mDiR/KE LI/KIEE THEEE O mIC K D RK 5.8 miz/KS %, 2 BEFD 5 B g
ICHMEEIN A 5 N % DIIRIKEDERNATH %
(2) XEE (X3

W E D HEGE OIS 2 LR 20, &IRT - T (9) &SR (12) Ths. Euhiciad 28
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P LEPMEPEIC B0 iRk HEEMEIE, BRI « 111X 9.25 mDiR/KE LiZ/KiEk E TO#E 30 m T
BK0.25 miZKkEE5M, BKIEE TCOWREED 30 mb b, MO AT 2N 412, W
RIE 7.79 mOM Fm & i/KIEE COMEE 0 mIC X DIRKA 279 mid/KT %, 2 @0 S BHEICH)
MRHENZDTENFEEOEIR]T - I TH S, BIFEDOKMEE T 10.97 mDIR/KE M adEk
INTHL, HEOWIR & FEARFOTF TR OMINZ I K > TRRKT 2 A HeMEIE S, i
B OB S 2 LIRS0 (1) SRl Bl (11) Tid, KR 9.53 mo#ll B & ir/KiE T
ORFEEO0 m, L 0.47 m, i EONX 8.17 mDil b &i2/KIE TOHEE O m, & 083 mT
H%, 2 BPNITHEICEENA D NS,

KA o HEE 30 Mo 5 BRHAKESK @R ARNET 2013 11 #igd (36.7%) TH 5B,
HIEDRGES 2B 0 5 B, RKEMEB O Z LB 501k 6 #Hig (54.5%) THB, 5D
Wi (g1) NAHLNZEEF 13 H15T (43.3%) D5 B, HHAAKESSHESEE L ZEVIE 6 Hif
(46.2%) HbD, TNHOBPMI R HAKESR I & FIBREO K = FEHRIC BV T H#5E L7z aThE
PED E,

SR IREGR R OMSIRHR O HSGEM OB 1A 1d, B s, KNES, LHEREDORKE RS
PHNEICHT 2 VFEREEROEICELIHLTED, R EOERFEHLIZEEZBNS,
FHARRESEHIRIC X 217K & MR O HIBGEBR 92 Hisi o iz ik d 5 &, REARKRESGH
PV EEE U7z sphid 35 i (38.0%) TH B, HHEMNENEL T 35 - IO 5 B, R/KEDEIFOE
w7 Elal % 0l 22 #Hifh (62.9%) TH 3. seHiHOmEE (gl) BNHS5NTz 42 8B (45.7%) DS B,
WHAKESS D EES 2 EP0E 18 #ifh (429%) H D, ThbOEHHIF L =FERIICIHENT
EHERE U T mTEMEAY O,

6. RAFKELKZBHTHK LI-EFRIENFDBIFEHFORIPIER & TR

BRARIC, HHARRESHNE & AHIROM S =R DR U CWTARE L a, =RKIEE %5
HIZGREFOEMHIFRIC 351 2 HIER G & i & OBIHRIC DWW TARINE T 2 FRIC iR 3,

(1) HERZE XD

FESCIRAR 0D FUSEBINC 35\ COEBMEPIC s2 O (g1) A 5N, /KT AIE S %1 (14) 1,
V FR /N I HIFE R > S, HifgERE 15° L0 E 20° Ao fimih (15520) 1C37#d %, #
L =REEE TR IRK (858 m) U, M OWEM GRS 3 I H#EM S Nz LB D & % YR HESE
BERIE LT B % BT ZHH (15) &, “FHbhh SEREH (0>8) 1Cy7ih UL
2K (5.8 m) L7zhS, BEEMEFICHE I AL NEV, EEICK DIRK LA - E OB &
IRKI & DOREEED 0 mOBIE RS ILEO/NY (13) 13 FHD SRERmH (0-8) yiL, JEB
HFEICHBIADNDS, ZRUCKH LT, BEREMFEOHE (25), 1k (26), #Er& 27) &
3 M & HIEER 15520 2 AL 52 fmM (15520) Iy L, EBMEEHICIMEEI R 5N,
(2) KAEZ (M 3)

SRR HISGEINC B\ ) TR B ISR O (g1) BA SN, IRKEICAIET % K0 (1),
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EIRT < 1T (9), # kol (11) 0 3@, AEEE L OIUE P O S I B 7 E N5,
KiliZjes (ms), ERT - DI (g2), Ml bolidda (ss) & &, sefrttLlEioREhE
P& O, EPSHEI IS AR EEK U 720 ottt (8>15) & P & fptimith (0>8) I X7z -
THIET %o M =Pt TR EIRAYER <7k (0.83 mEAR) UK DOWREMNMBIR L7z Lic &b,
R E NI ADRED SR & AP OIRALIC ALE 9 5 VD SRR (0>8) 12557 L 7z Al RETE
MWD 5. THUH U TRBEMEIC SR OMEE (g1) BASNZWA, RKII)IES 2 IR (12)
&, ANERIICHIE SRR E N, oo Rtmi (8>15) IS %, M =Rt Tl i <17
K (2.79m) UHHED —E D FudZifEfi L7eh, Bt 7ze, kS N7cgEh it Uz nlgelt
D&% FEEIC K DIRIKUAED > T2 OOEBMEIPH &2k & OFREED 0 m T & Kz
(0-8) it 288 /4l (4) &, KREHEICWEENALND, KEE T, BEVFERCILE
B O TH 5 FHMD SR (0>8) ICBWTERBEHEICHEDNHR SN TV S, =R/KIKIC
% U7a < & B IEEEAENE U 78N SR RICTREER LT, KD maIcBIis LerlgEtEn b %,

7. ¥&&

=TI F ORESCFR O BEGEBE 92 #iiid 5 B KA T D 30 Hisiz FHNTHE LIARER, ¢
Frik O (gl) Mesdil OFtHERY & U THMERIEZTE T 5 1cid, BHARKE S
& IR OD R IR IR S = AR NRIK I 2 SRS B BRI, FRDN—E D/KAL & s 72 MERF L, R
DALHETR & 75 2 B2 R U C, P SRR A & E 2K C e L%,
Al & U, afetd - JoKIUEIC & O 45 S N BITHRAI O 2 K GUERFEF O i D
TERICBE G Uic b & U T ORI EHERYI &, S DARTOJENIIE D 5 e BEEHRIC & D B8 Uik
ENTMOEELTEEHERYINC & D R E N2 HHHERIIC DWW T, [ CiR/KIS T & BB OISR T & IS
S5 % JRIRORPEN G2 & DRICHEL, BEROEEZ RIS 2 ITEOHLNLETH S,

'ﬂ.l‘:

HD wEIVFETHREENTEMEREYIE, REFRAESICBI 2@ —N"—2Rickd, A&
fHEX D 400 ~ 800 FE H W EHZ R 7o, B TOMB LK TH2HAICEIWHENILETHD, BEHEE
BREBETHIHEAICEBEMEDAAIRTH S EZWMEBI-ERITHET TV,

FE2) WHHARKESFE TRKLUIZHENOZRTH 2 BAAARINREO & & i X OpG#skaE Tk, &
WAL (ZERE”) MNeoREIC 40 ~50em DEE THRBLE, LEKEOMERIZ,
BEwETE EITEL Ficrh> Tl EoTWw3 (A, 2016),

FE3) ATFRICEXZ2EHHERMXOHEOEO/NMEMICHATEZZXAOR—Y v 7a7h56id, #BEBX
Z 5,300 ERTREED 11 RIEDOR U7z & HEE S N B MR DRI N (EHIEH, 2016),

Rk 4) MHE (2012b) 3 & ZF ORI E OB FRZ, B A KE S X 2 5 IR SAE T KA e
ZRLHETHMEERH CFNI, 2012) ZEHEKBORINE, BABNPZCBI 28R ZBER, @
W] 28R Uk,

FE5) BFRIEE, KVPHEREZ 24 A OMBUERICK 2 U, K7 7 ADBBIRKEEZ AL TWS (5
TR, 2022),

6 RERIIBIZHAMEETA—FIV (m) THB, MCEEROBEIBFEBD S H A KE K KO
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PORAKE (JRITE A, 2011) X TOMBEHE, HEICROEET 2 M mz2 BEEER e UTHERRUER
PEEEZ R U 7e, 7o, @ B, BRIk, #EEERGRK & UREED, 2011 25,
EPMC R B E Y 2 OBUEZ @ im & LT,

D PEROEMRATH S EMAaE S0 (Gr) & XUMEETH s zIlEE A4 (Ab), HAERE B4R
DEFHERY TH 2 S (cg), WE (s9), A (ms) ZLIIHLT, MEKHMTH2RKFHSE L
UL P OME 2 )R U 72 B IRHERY) & S N5 RIEEHERY TH 5 it (gD &, 5
RIS & > THRENBE LIl BIED D %,

it 8) FIHERIYIE, KRS K OREL, VR, W, BICOBTEE (HABEKZ XM, 1993),

it 9) AWETIE, MKR (KD KB TEMHZEG L RCRROBBEPICRE L Tal# L,
R E A5 TRDARFEFICK O AR E L WRATE O HIEGE B & SR DL o HI5GE BRI
DVWTIRFR LD - e,

it 10) AFRBGGRICE T 2 MR o HigEe 92 ioiFmid NEFoR%E) CATFREAFTEZAERS
BRSCERR, 1998) ICHD < Kt mio 6 #ih OGR, &R 1 -1, Ml Lo, SR, @\, BR) &,
MEFOHS ) ICHBOBERE D LEMOBEREMAREN, RHAREKBREOIENYHRENTVD (B
K, 2012), BUEX COMMMZMBH &L L 1.4 m (F)IHEA, 2015) OHPHNO 72, KiF &Ml Lk
DINZERIKBEL, #A (2012) OESZEL LT,

R 1D IHHEED S ILICK 200 mic fiE L, &2~ 7 mOHATE)ITHRE TEB T, 05
KRR OFIIC K2 EHEE TN B R EHERY DB S e CGa T RSO i B 258 ] s e fif & >
Z—, 2018), HEEFOMLIZ A AL (PO WK TFE K GILETFE (P) OMYmTHO, HMEICIE
fEfadanoicemitowE (g "H5ND,

it 12) M2 eI 2 EINAE (BRI &, 7V MR OB S ETERIC K D IZIFBE L 7 (&
7, 2019),
51 - 8EXH

M — (2012a) @ 5 H O F % S HERE &8s, Z5%Y v —JF b, 636, 1.

M E— (2012b) @ M3« RAERRIC BT 2 BERMER K &2 - SUEZEFICBE T 5 TR —-RHAK
R O S —, WAL LY SR 2, 13, 1-20.

SRR - IR - ENER - BEEFI - BRI (2007) @ A HERE Y A A D S B TR AR IR IC B9
ZHESE, EIRIER IR IC B S EAR R AR CERK 18 E ) pUR & &

SIS AlnEW ¢ R - B NS - B - BIRFEE (2010) @ EEHERY S A ICE D < ERE
JEIEIC B9 B WF%, B BKUR IR EEIC F5 U 2 HE AU A A B TR R Rl R i

AFR (1973) @ B BIEARE B 5 oo 1 ELFAE.

HAFR (1975 @ B BURAT S ME 5 oo 1 E L.

HFR (2014) 1 WhTHEBEO% A 2011-2014 FHHARKESEIE S OEHO 8

aFR (2022) t mR7 T ADEPEIRKEEICDNT.
https://www.pref.iwate.jp/kendozukuri/kasensabou/kaigan/1038410/1053312/index.html

EFRABEZBFHFR UL (1998) @ G FRUEMRERETE B 102 s FOHK - FRNEH
P MO MHAEREHEL . STFRAGEZAES.

AFRVeIRFEIEE (2018) @ I/IHIRH T S s m s & 500 689 £).

MEE R (1994) @ EHKH O N B, S E T

KH B - dEEEf - MEBRE (1990) : HARIC BT 2 2fmHmEm At ZnicBd % M@ —
1980 ~ 1988 Ic B B 7L DR, BRI, 29, 31-48.

R HEIE (2019) 1 G FOHKEMAZIROIES, LHAOHBELEMYAN CEFEHA2E 51 RIMAKRE
HREE), 1-4.

Nt —Z - BEHPEIE & - AR - EIE R (2005) 1 HAROMIE 3 @ #dl, #HE K HRE.

AR <A (2012) @ AT IC BT 2 MESGEBE O oA ERHICOWT, aFEENY, #2385, 27-
52.

mHEKR - RALERE « SH/ERES - 58— - BN - BSRE « (hARM - A HEER - HRFE - K
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N ML S T IRIR R RS IER (2016) 1A TR R IC B0 % B HERY) O 704 & 2 D AR
W - R AT, No.16,1-52.

S ERRS - 08 « SRS - HNSEM - BIRFE (2007) @ gt )T =REE R I B 2 R HERY I A,
H A S I VB "2 2 W 2e 5 R R ai S 8 CFAK 19 £ ), 191-192.

W% K EE B # it m e (1934) @ = REHR I K 5 8 3 0T R o 18 B Gt ) 9 15 35

HAE A M (1993) @ BB PUR AR AL, HAUKZHRE, 394.

HAMIE %2 (2020) : INTERNATIONAL CHRONOSTRATIGRAPHIC CHART (HFREREF£).

AR - R - B - Molidoa - G2 - it (2016) @ &b i HE XIS BT % @ %O
VAF 7 Y BT DLARREIE, ALARME A RS, 21 B 25, T1-77.

BN /D - TR - NI - ANREER - RIBEAIL (2015) ¢ SREBRICB I 2 HNIC KBS RE
g DR, HitAHERE, 124 (4), 241-258.

T« S AR (2011) @ A ARKREIGRFE MM E&E - H& - 5T - 5, S5 56,
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Abstract

Geographical Information Regarding Jomon Period Shell Mounds Ruins in the
Coastal Regions of Iwate Prefecture — Comparisons with tsunami inundation zones
which occurred during the Great East Japan Earthquake —

KOMAGINO Tomohiro

Of the 116 archaeological sites that have been confirmed to be shell mounds in the area of
northern Sanriku within Iwate Prefecture, 92 sites are ruins from the Jomon period. 8 of these
shell mound ruins are from the Initial Jomon period, 39 from the Early Jomon period, 67 from the
Middle Jomon period, 51 from the Late Jomon period, and 36 from the Final Jomon period. The
largest number of ruins is from the Middle Jomon period. When comparing the tsunami inundation
zones during the Great East Japan Earthquake with the sites of shell mound ruins from the Jomon
period in northern Sanriku, it was found that the tsunami had reached 35 sites. There are 51
Jomon ruins where an analysis of surface geological features revealed that gravel may have been
transported and deposited by large tsunamis (paleotsunamis) that had occurred after the Jomon
period.  Of the Jomon shell mound ruins where gravel was observed, the tsunami during the Great

East Japan Earthquake had reached 18 sites.
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