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WP O 12 2020, LA PR R\ BRI i 5
BED & 5T, WRIUTAT BT IDIRRS ) & 121
Hish & 2D 70 DIRRYIEHHELET 5. BRI,
BEOWFROMNBLRIHETHD L LHIZ, B
FZHTERC B 2R TFHONAER Y 53T 2
HWELLTHEETHS. 22T, ®EFIORE L
TR A 22T 5 2 ki, SESHESEIONEK
BEENLD L LV, BRFITHONAEE % #RE T
BIDICLRETHDEELD.

INET, HRETHICADNDEETORERK
BRI Z DT, P (1956), =4y (1966), #E
(1979) 72 EOFFRM 2 ENT W22, ERIIOILR
b 2 BRI TR ER B E OBz 9T
PR Z { RSN T,

ARFFETIE, W@ERT6,000 LRI BT 2iTiEE
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FEEEY BT, wHE, WERE, WE R
Y7, WRMOBESE, K- v a 7Sk
oriTEs L OCHERR O UC EREE 21775 - 7.
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DEHNTERENDZ VDD D ER” L1ifiits.
RGN, WRTFETCH T, WEHIOITEFC
AT HIE 0. 5~2. 0km DFIR% 7o T EMEHT
HY, 1OOEIIEFH L AD L, ahiz2~#
FIOKFN MG SN 2D 2 bbb Y, BRI
15 (1979) OWRFI L METH 5. FIREFIRICIE,
TBBEEDRS L2 B 72 DR 0. 2~2. Okm DIREREH 2375
EL, BREMLEOESIZ1~4mThHD. %7z,
RSIOHTFREEL, Bk T 25X 510, BEw L%
NE2~10 DB STHE S BRI & A bR I
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b, WRITITERE - BEEH - [BFEL LD
WHFEFEE LTV, & ik & TR Eg|
DIREFI2ZBHONS 1K) . HFIIZEE0~
SOmDHTBAHER L T v, WAVE DS HIREED
5, 8,000~7,000 £ FE/KHEX ca. —10m) 1243,
WA BIE X U DI THI 20km PIRERICALE LT
W2 Z ESL M ENTV S (B, 1981).

1) HEHFI D4y

& FEOFERETNE, b0 EIRE 2 5 R
DILTCHIZ 20T THAR L, % OB L = OE -,
REBEHOE S I &0, BEOHERERICRS L0
BEDT, HIERTIEIFNHEENS. Zhd Dk
SRR PIRERIZ S8 T JIR5, 45 IRy, SBIR
BRI T 2. WITNoFIbZEUI, PR
FETHW SN TV 54, 2 TIHEEICLER)DL
bz AlE FEFALERX, £2H) 1~ R e
PEFHERH, FTERR) DU 2 A TFEF R SR X &
LT UToRR%E#ED 5.

BB TSRS, LA PRSI I\ Tl
a5 2.5 km OFRE, FTHEZEY, PEHHBR ©
EFERT 5 km O ZEY, EE, % U CEERHIX TR EY
Skm OEIMEA~EL 5. HIIEEFNE, JLEsHh
KOEEH, TEHHXO=ZFEELEY, HEiHX
DUETPE~NERR T 2. N TR &
WeEL, HBHETHS. BRI, BED
W > THA L, FIRMR T O cie 3 ~
4 DFFNZFT BN 5.

FIRET DML, LA PP EHX o B—
B WIENZ:\T, 55 TIREESIAY 3.5m, 4510 #4251
232.0m, EBIIRIEFNE 3.0 m Th 5. REEMHE
DERX0.5~1.5mTh %A%, WEEREIOTNG &R
B E L BN & o TR HEE T L
TU2HEELH 5. REEROEREE 23EL,
B ~BINRRSIRITHI S km, BB~ RS
HTEM1km Tho. REEHIZIZSEOVE K %2
BLYN P ~HEA L 5~4m OE SO THE LT
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HBERCHEBRPOREMT 21T, BITHOE
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BIIONERICALES 5. K—) v 7 F— 7 nbi
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TLORBA~ T ¥ e EUWRBTHDZ e e
b, BRURIE b B HE TR 0 PR 2 05 3 B~ e
BOISITHRLADDO LEZLLN, FBOEEL,
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BT, ZOTF0.5m A RRE ELEEILTHS.
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ZOMBIH T DITHEEI Y= ¥ ¥ I OEH
LREETHD+1L.0mELE L DN, TOEMRL
4,470+120 y. B.P.(TH-373) T %.
EHENLZHERBIINT TORA® G 2 X) T,
ERRICERS T 2 FE O TR EER THE T
b, Wik 725 R F10m i K s B R e
PEETHIENTE . ZOMTEBEIET
RIRT L S RIS & T S N RREIC 72 Y,
WTTE (35 3 [X-c) DFETHY 1.2 km 12 88 T iR 4%, 3
F#90.2 km (B TTRIBF A LB T 5. #EE T i<




1 WETHFPHIHXE2R, #AO)
2R BHESTER

f;;??ﬁ?@i\ FRE  WAE  EOE
1 1.60 0.63 0.17
2 0.07  1.25 ~ —0.18
3 2,40, .0.66 —0.68
4 1 1.61 1.07 —0.78
5 1.26 .20 —0.11
5’ 1.20 1.21 —0.47
6 1.36 0.44 0. 06
6’ 1.37 0.45 —0.09
7 1.16 0.92 —0.59
7' 1.93 0.81 —1.57
8 1.87 0.62 —0.02
8’ 1.81 0.58 0.04
9 1.12 0.78 —0.52

IREHEH O HERE Y T & A IHEIR U © ORit 23R
LTHY, TOTFRICIEBR *—8Ic & i~ A
BRPHER L T\ 2. WO EEGEROENRE b
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B 0 EREICHERT 2 AR &, THREETR
BEHERYC OWT, REOECEILIMIL,
T & 5 7R & EERHER ORI 2 B L
TWwb. B '

(1) P¥kifE (mean) 43 1.0 ¢ & W HLRL 72 HE T
FEBIERTH S, (2)¥FIkE (standard  deviation)
250.7 XV KRELMEARTHERMIWHETH 5.
(3)ZER (skewness) 23 0.1 & V/NE 7ol (& D E %
V) ERT S ONRERHERD TH LW RS
{, —0.25% W RE ez R HERMI AR TH 2
WREMEA R .

55 3 [X-c 125k L7z No. 1~9 ORYVEHER 112 D\
T, A (1983) L FEREDTTETRIE 5 #HT £ 17 75\
(1%, LR e - Bt L 222, No.
2, No.3, No.4, No.5, No.7 OB M
Fi, No.1, No.6, No.8 |ZEMHER M & P &
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FVIIHFRCEN LT3 eiaeAy, BIEHT %
TENTE, 1ODERIIEARDI ENTELS.
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g2k MC # K O®w K
—_ K 2Py 457 14 o
memmes | Z04 | REERE = ¥ R | (Cpoy | X ik
T H-068 —6.0 | Bt (Macoma incongrua) WK | 6,775%185 | ) =, FP(1978)
T H-080 —-2.3 P/ kR i | 4315145
& FE A EX | T H-674 —-0.8 bz} B 2,510+120
TH-675 —3.6 | BB (Meretriz lusoria) =W E | 2,9701120 | A& E=S &
T H-806 —0.3 8 B 730130
TH-224 —-0.7 % B BHEH | 1 7902100
TH-225 —0.7 bl B 1,490+ 90
TH-270 —9.0 | B (Meretrix lusoria) 3,750£110
- - N +
TH-350 5.0 S A % g g | 3 070%110
TH-351 —4.5 B B & 2, 630100
TH-352 —6.3 | BRRH (Spisula sachalinensis) 3,580+110
TH-353 -1.0 ® B i | 2, 9606110 | TAA(1981)
TH-354 —7.0 | Btk (Spisula sachalinensis) | # ¥ JFE | 1,650+ 90
MEFE PEML | gy 358 —0.2 HEE K L A | 4,4002120
TH-373 +0.9 | B2(Corbicula japonica) ¥ K | 4,470£120
TH-375 —0.2 & I3 BAEH | 3,900+120
TH-534 —4.3 | BH#&R (Crassostrea gigas) # ¥ K | 5,520+170
TH-768 —0.8 bl 74 #%iiEH | 1,060100
TH-784 —8.1 | H#(Crassostrea gigas) o 6,800+230 "
TH-786 —2.7 | H#&(Crassostrea gigas) & # K 5,630:170 #* # =
TH-787 +0.3 bl 173 5,140+140
; - - BEE
B FHREEHmE | TH-699 | - 0.0 ' R A T 2, 8202180 B
T H-442 — b 7 i 3 % | 1,5002100 | HELEFIZA:(1979)
TH-638 +1.0 ® 73 3,550+150
/\E]’Si‘%mg’ﬁ%ﬁ TH"639 +2. 0 ‘{}E }j"f 1&%(&1& 2, 320i120
TH-640 +2.0 e 7 570100
TH-671 +2.0 8 J73 780100
TH-767 +5.5 e 7 i b % | 4,470+130
TH-558 ~1.5 A " 1,440+100
T H-559 -0.7 7i< A s | 2960120
T H-561 +0.8 b B 2,140+120
A % ¥ ¥ | TH-562 —0.7 | H%&(Crassostrea gigas) #® I E | 3,350+130
_ _ 5 s S i &
TH-563 0.4 dﬁ B smpgiEy | 1 950120
TH-684 -1.0 e B 2,190+130
TH-769 —-0.5 S A W ¥ | 1,520%100
T H-644 +1.0 bz} I 3,050+120
M 4 % P TH-645 +0.8 1’ B SR 4,470:140
TH-687 +3.0 S H 2,180+130
TH-770 +2.0 % I3 580120
% m ¢ g | TH-64 +1.7 v}E B ety | 5100160
~ T H-642 +1.0 - bz I 2,570+120

FRE T N TR 2 E AT EE L A L.
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IR TR

INHDZ b, FWRFIE S HIBIERD X 5
WZERIRENG. Tibbh, WKEMERNC LY, &
AR« B R B 72 D LEREVE O _LENCHRD
RRAEL, ZOMEARERKCEHL, Zhi
WG LT BNTVS. LizhisT, RIS
K EMES ORI R S NI HETH D L
W2 k5. AR (EE5) Tix, 4[ED
HKEOBRIZIIR LT, B &% & v 47
DEBRFINTER S N, FERFINZ A <
KLz R L, REREATERE b0 e
x2bihd.
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ZOBEICERT ISR E N, HHVIEEEL?
Db EHERL TV D EEZ DI LNTE S,

& FE OIREFIOWE & e O EAEERR
5 6 i, FRERNIEE 2 R - L TRL.
B PR (55 6 K, A—A") 12312 LR
Bo b, FEHX e FEE, BRoERE b b,
ERNEHIZIIREEZ S Y L b« BEHER LT
2. RAREMTIROWHREEIE I ~ 55 1 E3R5 M
T—0.8m, I ~EIHERESIHE—0.5mTH 29,
51 IS0 EF R RE A Y, B
TFEOAE D E 1T 4, 3154150 y. B. P. (TH-180)
Th D (T « KN, 1978) Z & b, ZOEIZIZT T
W TIREVIAER SN T e E2bhd. L
T, 51 ~E RGO T EICHER T TR
132,510+120 y. B. P.(TH-674) DEMER R L, Z
OFROBEWERO BB 412,970+£120y. B. P.
(TH-675) 2R L TWA Z &b, HIRETI
2,500 SEREA DR E N DD L#ESND. F
7z, BT ~EEILRRFIR O EH T EEDVE 213 730+




130y. B.P.(TH-806) Th v, ESIIEEFINE 730 48
RIS B S A Z e B S N 5.

e FEF X (6 X, B—B) T3, B

BTN D IREHI 35\~ TEREKEE T 0. 2m A
$REL L 7= JEHR 234, 400120 y. B.P.(TH-358) T3, 1,
B IERINERRECRST 2 Y= Yy Y T 08~
A34,470+120 y. B.P.(TH-373) Th B = & b, 4
I #RIEF N ERY 4, 500 SEFTITIIZIBTERANR T LT

R EAEESND. Fi, B ~EIRESIMO -

EH TR HERR 9 2 Y12 2,900 y. B. P. 4155 1, 700
y. B.P. DEMRZR L, BOERFIOIEHM T 0%l
WEH O HRH 23 1,630+90 y. B. P. (TH-354) G
DT b, BEIOEEETIR2, 800~ 1, 6004ER[IZ Al
THE -BRENEELLNLS. T LTEI~
SRRSO T I HERE 3 2 Y8 AR (—0.8 m)
DERA1,060£100y. B.P.(TH-768) ThH YV, = h
TEBIIERIZS AN 1, 000 4B/ A B E LIZE T
722 e2RLTS. B IEEFICE L T, TH-
353 MY P A% 2,960+110y. B. P, TH-350 ¢ B 5%
R 433,070+110y. B.P. ERERLTVBZ &
B, #93,000 /] « BIRICTERE NIz & AH 2 Z L8
TELS5.

B FHEHHX EE 6 XM, C—C) iz \Ti,
B 1 ~ BTSRRI OEH T E DI HR 412, 820 +130
v.B.P.(TH-669) Th 5 Z &b, EBHEEINITY
2,800 FEFNIITERAEE » Tz 2 EZ BN DA,
T OHIX TIMBOIRBF IO BN LT X ¢ 2K
FHIB T,

D, MEFED 3HRKIZE T, ZNENER
IO HEE L722, thbeiende,
B8 T IRIEFIE 5,000~4, 500 4E 7, 250 EIRFI
2,800~ 1, 600521, % L CEEIIERHEFIL1, 000 ~700
FEREALBREZNT TERENEDDEE L LN
5. i, BRSO ERTL RS R
BYHHIHHX TRONTO LT TH D, 20
FEREFERIE3, 000~ 3, 1005/ « Btk L HEE SN D,
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oI J\BREESEEH DR

KR/ BRI ETE S, BERRA. SHKET
BT AT TOIE/NEREERICHLE § 2 5087 T8
Th%. JFEA—FEER 20 km, FKIEIZ 4km
ThH5. [H/\EEHTICIEES0~60m DL
HEL T 5. Z60(1960)i2X 2 &, BHEKBILIE,
[\ HEIR WK AR L 7= DK HE 2 — 45m
PEEATHY, BEHOY < ¥ ¥ I G+ iE
(=5~ —10m) HEREBEHZ IRV —38 2T 1R, & g
LOTNeZ L 2R LT B,

1) EEFN D5 Ai

TR NG R D B AW D, 247 (1966)
AR L2k 912, REL 3TN ET sz emnT
E%. Lo Lienih, KEOFEERRING Ry
DESREDIE2EGDLED L, BbLEMOLE,
PRI & 3 2)IChiiE S 530, KEH R A T
DIZ 2N bis. ZOPBERIOTIZE T R
5, WHOFIRE T BRI L T2, HIRETNIE
—ERTHIR > < D HDFNT I LT B 2%, $ik
TAMEDOEEND, ZNBIZ 12051k LTS5,
% U CEIERF IR ADRGIZIB, k10~
BMOWEEES. ZNHOFNI VTN LKETE
TR L T2 B TR). A—A" 121 558
TIRRFIOEEE36. 5m, 55 17 IRIRFIA 4. 5m, 51
TIEINE 7. 1m, & L CTHEIRREF NI 10mTh 5.
7o, ERMEHOBEIIE I ~55 1 IRIEFIRIT2.0
m, 1~ FIRFIR T 3.0m, HI1 ~ IR
FIHIT3.5m ThY, HRIZF, JHENEH 2 b 12¥H]
DY DI ERESETHEAIN D 5.

2) IRFIOR B

J\BRE BRI ORI 2 ) HWTTH & R
AREERR L 8 BUTRY. 4 FIDIERFIAMSL L
T3 C—=C Hilg T, EIRFIBE O PRI KD
BHFELRZHML T D, 205 H, LiEefEns
TEHAT (ER10m) 1213 4. 5m DE X DORRAHTE L




The Sea of Japan
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O~@ : RHEEH TR HE TR DR B

570+100yBP 2320:120yBP  3550:130yBP ,
o A peat (THE40) peat(THE39)  peat(TH638) A
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BEACH RIDGE RANGES ON HOLOCENE COASTAL
PLAINS IN NORTHEAST JAPAN

——THE FORMATIVE FACTORS AND PERIODS—

Hideaki MATSUMOTO*

The purpose of this paper is to clarify the formative factors and the formative periods

of beach ridge ranges formed parallel to the coastline on Holocene coastal plains in north-

east Japan.

I. Factors forming beach ridge ranges were examined by tracing the past changes of sea-
level and shoreline location during the last 6,000 years at the area along the Abukuma river
in Sendai coastal plain, located in the northeast of Honshd Island. Beach ridge ranges on
this plain were divided into three on the surface. Beach ridge range I (BR-I), the

Geographical Review of Japan 57 (Ser. A)-10 720~738 1984

* Faculty of Education, Iwate
University.
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innermost one, develops along the foot of hilly-land, about 4~6 km far from the present
coastline. Beach ridge range II (BR-II) lies between BR-I and beach ridge range III (BR-III)
which is located along the present coastline.

Geological sections were obtained at four sites along the Abukuma river in Sendai coastal
plain (Fig. 2):

Site @ is located about 2.5 km landward from BR-I The past shoreline had been chang-
ing along the boundary line (broken line) between marine and terrestrial sediments in this
geological section (Fig. 3-a). The sea-level had gradually risen from —5m to —2m, reach-
ing the level about —3m at about 5,600 y. B. P..

Site @ is located on the landward slope of BR-I. The geological section is shown in
Fig. 3-b. At this location the sea-level is estimated at about +1m from the upper level of
brakish shells such as Corbicula japonica and Crassostrea gigas. The estimated age is
4,470+120y. B. P. from Corbicula japonica.

Site @ is located between BR-I and BR-II (see Fig. 2), and the geological section is
shown in Fig. 3-c. The shoreline migration is restored by the broken line in Fig. 3-c, uti-
lizing the result of grain size analysis of aeolian and shallow marine sands in the present
coastal area (Matsumoto, 1983). At this location, the sea-level had dropped from the level
+1m shown at Site @ to about —4m, and afterwards, the sea-level had gradually risen.
The shoreline had proceeded toward BR-II. A slight retrogradation and a temporal sea-
level rise were recognized near the center of this section. By this temporal rise of sea-
level, a subsurface beach ridge range (BR-I') was formed.

Site @ is located across the BR-II. The broken line in the geological section (Fig. 3-d)
shows the migration of past shoreline; the shoreline position was also restored by utilizing
the result of grain size analysis. The sea-level had reached the highest level in this section
—1m just below BR-IL

The past shoreline migration through the last 6,000 years was restored as the broken

line in Fig. 5. The upper surface of sandy layer composed of both aeolian and shallow
marine sands was undulated, corresponding to the multiple sea-level fluctuations. The beach
materials at high level deposited corresponding to each peak of sea-level rise were reco-
gnized as beach ridge ranges on the surface of coastal plain. In this case (Fig. 5), four
beach ridge ranges, including the subsurface one, i.e., BR-I, BR-I’, BR-II and BR-III were
built corresponding to the sea-level fluctuation.
II. The developmental stages of each beach ridge range were examined on the basis of
the examples of Sendai, Akita (South of Hachiro-gata), Ishinomaki, Tanabu and Aomori
coastal plains. Four or three beach ridge ranges are commonly recognized on these coastal
plains. Formative periods were estimated in each coastal plain by C-14 dating of samples
collected from the bottom sediment of swales and shallow marine deposits.

As a result, the simularity in formative period of each beach ridge range was recognized
(see Fig. 13). BR-I, BR-I’, BR-II and BR-III were built respectively in the periods of
5,000~4,500y. B. P., 3,300~3,000y.B.P., 2,800~1,600y.B.P. and 800 y.B. P.~present.”
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