. MEBEEERIMEBERERD
B E ) Tk T

JoeprEALmas Hop F =/

CORRIASE = 3 = — sk — WRIASEA ] = HE)

flizsEescit 300m. kb 100 m. (CREBSNTID X DifERIC M D TR T+ 21
MR T E T 2 KA DRI V. < OISHYE I LEEINREE & 5 AT A5
L, TP SRR OTHRATFIFRICESLTHlZE LTH 2 b0 e#RkE~LN
Thile. RBITIKE, 2l ¥ 2WHFC ETOZFEARI S D ICE b o
M 2 AL T 2% 0 MBI £ F L ICE Ok i OGRS L
7e ) RIGTREA 3 RXFHR it LI RRbRREEEE, THscl LRESHRE
752 AR RSBl T 2E R Te 2 LRk TH 2. WIERERHEL O
THLAT/I AR A TR DREZFNE L e Pliocene it Fi¥RETr 60 & 24
7. PR LARAGEFHIEINHYR & KIAEFTAR & Olilic AR A ¥ Lz vk BloT Pli-
opleistocene MELSL & LTHAeDTH 5. T OFFIEIL YR & FAEFHEF & ORI
ZOHERFCITEL IR PNERFYY, MARDOLIED 20 & B A IEERICET 250k kA
CEE D MEIRE TR, HOEIBEERS & 1E RIS O K EFEROHEREo c L TH B T &
PERTHNERYZOCHD. MEFRICY 2SR EBoRFErkECHTF Ty
7e.

MESTAER NG 2 TR OHUBSER)E = DO R FINOTH 2. U bEMSER), #ih
BTG, BIEEE TS 2. IEEHOO R & b KGRI & WG & 0 2o
L. BIRRBHEOWRROFT R LB > =3 L, BRIk ERT250TH
3.

KRBT R
1) H. Yasg, “ Excursion to Matsushima and Sendai,” Geological Guide. (Guide-Book,
Excursion C-3, published by the Pan-Pacific Science Congress, 1926, Japan).
2) JRUFEE  EEHSERTEAL S G R AL SR M Sl e P SR AR 30 TR
LR
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BE &R D LERRREO LS. WIBEREN & 4301
CRTRAEILT, 406 B0 SERREFRCEE T2 bk
B E IR L C RIS 2 20 EREDOTH B,

LA ORA TR T BT RITO M SR TRk Wi A
OFTH, RIS T oM EITR TE 2O THDZ DT
BOTHD.

DL EOTTE X b RIS ERNE -CARmI, AR T
EBEHEE BB % T b 2 0BT LI ThRRB TS 5.
Wis = OMHOELIE B O TH b 5. WiC c OMENHTES
TLEEGLTH LLRASTMAD 5. ZOMELFIEHRTR
i

1. GIRRIEROR TR GRIRETE EHilE
CRTRFHRC X ) kitic T £ O EHART 5
FEAs D % BBl RIC THVHA EEB R TH .
BRIV & AT & OIS OHERE (5 3 B2 L5
g I TR0 E R D 7535 DR~
WITR 10m. & 15m. Lofilic, AWIITHE 15m.
& 20m. LoMicEHEMNER20THS.

3. HultAE IZETT OTEH/ M & Rk B ITRICH C kI 5
i b 2T 248 T O AT IR IR 6 I <R b T
CHRE R & LTS EmE LEL T 28R TH 5. MLT
Z YT RII (TEO O AMER D A3fH LIS (i
JFRCH D) X b s <& gl b KEHT
VAREETHD EOEE T_EIESD 5.

PO TR SIS T B EII% % 1 ik o BlAE
YIHSEOET N ER B R L ¥ ELLOTH LS. U]
b s etk TR (Active flexure) b LFf
L7ZwDThHsb. ‘ . .

il AR T R & SET R MRS T 1L 3 I
%4 BHCORTInE O T B Y D warping OFE RHIFHEO
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warping O XY KRTD %. [FAHTEOE &ML/ NEOHEEEIH T b Ks ¢ &
WS WERTE I TR BRI PITIRETH ) BB RO nMEER e 20 ¥ R
s :

t:II:E[UHL):!UCﬁQ\“C ée-f ----------------- Teae 150M = e e mmmee e o
z O'E R 23 Natori~Terrace

IMTIC s B L
TRX 5. kTchic
BRT 5 LB

I ) aa’. .. .surface bb'.. . .foundation
RO EFIERTR co'....valley bottom 00'....level
EROMY TH 5. w4 H

1. #Hiholiodb b EER Bicgir 7k (210-6 m.) Bl (120 m.) B30 (122-2 m.)
OINE ¢ OHFITING 2 23E + 5. WL Tz R oOUNdIfc s #imE
FACENm 2 AFLTHS. (B 5 R2M)

2. MBI CE)IIER OV
RIS F R TR .
Lz ORAOH & T BEEEth O
AEEHL TH 5.

3. EWBOFRIOXS (4 5
B A, B,C.) DAL T OHE
FCRALILH TR O SR &
& bt OF W & —E LTI b
HETNE RAF ORI
b 2 5F T B B I LHEREAT
NLYBEFTHB. EElEz

OHPITH%.
4. EWNOARECR O ER
?&% L@}"—% T R (W fiﬁ{- <. e} Yos;lid;mE'rnce-scarp.

and flood plain,
Bli D 5 & [ o ‘0&: T 60 m. 1. Matsushima Station. 2. Shirasaka-yama. 3. Tan-zan,

4. Banga-mori, 5. Takagi. 6. Matsushima. 7. Aka-numa.

_FHEVC T 30 m. {QE J: D @1:[: 8. Nagoi-saka, 9. Sakurawatashido. 10, 6gitani-17ama. 11,

Hamada, (Contour Interval 1) meters.)

g 20 m. TH 5. LILHE % 5 B
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R LsonEr 5. commlPEckREE 2 bchX bR
FEREEDA T VEMOREE R, (G 1 2R

5. B0 AR ISTROR TEHI OB LT 2 45T O TIEIK
NAsE v iRCH ) FEFTH %, WHERTFRERER S EHHEREEMm125L
BC intrench LTH20 %A%, BEFHHL T Tz DAOMITRILO
In% intrenched river ¥ % z & IEHIZRA .

6. siiifioEELSI LHET 2B TRASHE Y Th X ) EREIBES T
BEIHRORIBH Y RS & LS. '

7. HEHENO—X, EAHEORE (4 5 @ A, B,C 0T oliticos ik
M EOEED b = OSiE 40-30m. Th 5. WEF L ) EEECD 5 IcH
&FEsm/llo-tdbHE R (60-30m.) Tkl ZOEENT D 5.

PO F A U CE R EaEAs A7 { SIS % TRUTHRTHS T
Y BUETH 2 & B MEZOBEIORECR THRLILT 2 IO EEEICR 20T
H5 & Ba. Bl LRG3 RO & BT b ERfimRIc T 30°, ARUIRT
s 10°, FERJIFERHC T 10°, BILEJIRTRIC T 5 T3 Y IRkEAFEFIITIiC
HYENY VALETE CRFITREFHC RO THIOERZ20TD S

DL 5 (RN — R S BRI BT 1 & OBl © R EEIABU RS T
S Thh ok hifEdtic/hick 3. L THEIZATUIN 2 cALidl & © % OER)
PEMT S C L sHIZES. Hizzh & DAL LT ICHRT H D 0B ERTIERTHTH
SHHE V. PFLERLLERL THATH LS. LT OEEMiER) Ik Ryt
BB VS HZTAELTAHS bOLBENS.

MZEEiE v i E i st — oM E RS, SRS CERIEAIBHER
AEIEEEE R 2 £B LA~ b OTH b, MEHMEBEHOZHOEEYHT 2 b0
THD. cOMFRGLAERRLORMTD Y, BEELERUH L L WOWFIEOH
B2 O LI LWL TR E ke e 2z OAIETHlB L THhs b0 L RoNT
RKIeDTHD. SFEELFRMESEEO LAEREIT, H kOB L AFEFHYE
(ZEROFIEHT) B ILINTHS. WIEO BRI EMIREE & 7 5 R 3
AL EE IR, BB ARMEZ A LB TAHE L EL RS C LIRS, fF
LA B rESR EEH ERICAS &F 5 E KT b R Tl o T 10° 5t
OER R THTH . 0 10° §ikOB SRR IR AFEF R CE I 2 N DT OHE
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TR THH2T LR THI2BEZORIBFNER T CHIMhT LT 5 ichkk”’
HUTS RO ZRHS ST, 4 B % THRBATE b 0 2 TS
1. JHHZAH G5 1 ()07 B MO £ 3 R O 2B R ASH 5
BITRA 2 T EHL
2. OB S EERRAI L AR OWS L 20FME—CLTH2. T
LT, EEINICTREALHE R & Baf—4 IR & ST b i
2RCOBFEELIGFCR shER R\

3. fElhERLIROMBLO A iR &R -LAEH, PRl—AIEE & Lk .

Pl k#3575 708 X 0 EIESEE) e SRR S & ) BERE IR % Tif
TRl ThebO L xHEHis s, BICSH 2 CEHHEREFICHDIHEN
BRWFTH . LT EOHRRARBEOHERO N &~ L, ZOTafIZEE
eH & Y EURAHICE BITH 3.

(B) #hehiESE) (Warping)

MBS LT 2R, GARE, BRI, 4301, BB O RO KT
A IC RIS & JIE 7% € & 1T X D ISR OMYISEE) L3 T 5 2 & 17
- BEOKFLA L B2 CEHRFEE, CIbHOMBRRELERIIAZKCTikEL LT
HIRIC A L2 oo-LAkH, Fal, 48, BMAOMIITEE: & LTI sfiLT
B%. TiucH LTk ) BEEMO BT OI b AR Tk~ WIS
ELTHhDOY 3. WbL EOWERERS, LIHERBREC LRI &S
JilEofflic (B ¢ EARIMINCE LT Bl (Upwarping) Olfistsz & &
WRED bOTHD. ML TZOHREERITFHMRICH 2« U4 TH b, #6567 £4tm
@@&%Lk%@&%oﬁm%~mTa. ‘ »

HNC B EOTETT S e 5% 1 I DT I (1 A1(v)) WP eI 2ok 2
OMFHEIAT ZAT AL D LIICTIEE IS SIUCHT LT a5, LM
BETIE (86 2R ZoMiE ¢ 5 cHELEIK £ ORECHBT 5. Bb—
SRR & b FAUREL RT3 L & D FOCHF +~ % b 5 ic-Lba I TR L b
RS F, BRI R RN R TR T L R B, 2 OISO
ROMSE, FBEROMEEET X ) MBS, PELI ORI & L T

5) loe. cit., 1).
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3. fEOTC OMEREA LT aaknkeeddl (Upwarping) (+) £ 2Tl
(Downwarping) (—)DHESERNC & bR NEE k. LA 5Pk
it e e b b, MEIGIEEE, WIS GELE (7)) OZMICR 5L TR
2O LWL 0L GELE ) CRTRLNELLRLET S D DIFROBRBR DL
HMTR2z LHS.

P O (G 7 2 TRpEE Ll Wk I b & SREOWETE & BT
AHRGHE 1 (4) &R S TR E st om R L ARG L TR B 2 &
ASHAKB. KW omE GF 8 EZH) CrpEh I E A b & RESEE O
WAt (51 (0) &IEFZAH (H1HE () &I & i b ek Pl AZ
IR TR T & 5.

P BT B AT A L T s ek, TRt s~ b, £OME
BRI LA I S B AR TS ST LT A%, A LAMM I On)
R A A BB, Pl T OIRICAMON N CFI) I L TR 2.
REMAaOH il O AL CEELTH 2O TR (HlEn LTERIILTHBD R
2. OB ESRIF NI A b OTH D I~ TH 5. LELRNIOE
H, BaElo=h 450 REORE OllA — ki B Lz ORI
S CEERICH D OO E CRESZKICHFL AT S T & BRFIOE Y T
BD. Wb 2 OWEIEEET 5 3O TH b chicl LEHMRE 2 AR LR~
7. SEEECHix & LThokRs —RTE e o SHiihEihcd 5 LEF5.
& OUERTIASTED 1 Ar AL TG JF 20T Hohs BIREDOT H 5 & X AURIFIRIT 1 D ) bt
o T ORERIINON & ITRAHON & AT 5 b 0 & T KX QTR
ﬁLmEm%mMﬁw%.mbanmOrﬁ%mm%&ﬁwécamﬁmf@a
ST OF & LA -k OMHE & flIZE O M (BEOCRECH L TR E
E%%ﬁmﬁbfﬁﬁmkb)&%WOM%kﬁ—%KEWLE%EﬁMﬁ&Eﬁ%
i & O T 5. :

TR PR kA T ARt o R B USET 5T & RHEMER T BTN
¥ O B I oY O TR RDOR S b R R EOIEEHIEAIIC & 5 075k b
ERICHETd 5. PFL Bt PPEOFERD 5. HEE 124431 O FF — T EE
BOEEY TS L C X D HMOFEREREL L5 rstate. MLLLERTEMI
OEEOEIESERTS b A—RRERA—-RROERM TS S & OIEERPIED.

6) AOKMIL R E oSEHAHAES) ChImEER 5 (1929) & 6 (1930).)
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EWFRIRE T IER T OBINCHEE YTl bET AT
e g E, RO-LILNEEE L2 i (69 RN
EREOXAE S DO X Y ALJ, BRI, EdemL, AR
N, FHINOIETH b, ARJITERERI & GRS XAHR
JEFANSIL, LAbEIIE < 4% BTt d il et
T ANURE &R E & TR T D REOBRE RS ¢
EosHERD (5 10 [EZRE). FHE R b IRk OB
Cd s Gy 11 @2, fES; 9, 10, 11 [ AL g
BREEEE & D AU R E S R I O AR RO DI
X b oo b0 THS. 4512 R 9, 10,
11 [ & dErt e LIERR X 0 460EMEIC & 2 A4MA O £ B
EBEOEIE Y HZ L 72 b 0T b HEfihic i
il R &-mAMoEE L & O. mbhmm&t%m
N, @I EEEN & olf-tAbE, B, Alo=
MAHEOEEON « ZMETH 5 e L. Bk
OWEEFEE € LT X Y ROWE EMD T LaHIK 2.
1. -Edbm, AR, BB 12 Bcrigs) =B
RS S T Wikl iz AT0Icd b, Fhl
MERBINCHSTETLTHS. KTOEEA
TINESEUIN, -edbRUNFIIEICR TR TS D
ANERNE, B tmlcihTaTd 5
2. HFHEREZF EFUE TR BEERRTH DTS
75 CHED LT & 7 b Z O PER PN i RIS
HOEARNETFINECHWTETFLTH S, FE
WU -GALRNNCR CAE T 2 3 2 REE T
5.

3. IAEDFRRE I T R I e b ki
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ETWETRATICH 2. MLTHEIMIEARNNCEFLTH O X HS.
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T & HHERS. ,

OG- AT IR N ETH 5 50y 4% LIMFE IR E I Em 22 5 ik
TOMETOH T L D b O & T UL F—REfCO KT ORI Z DG Z B~ —IT
FRETHD. JHIBORE, MIOKEHCI Y SLZoMECEEEFLC &
AGIcHEd BRVIBTH 5.

ANZEHH O IR FHIR T 2 R R A SR O B, B, FUEE T D Y ABUITR
O—IRIC IO & L2 DA @S B A O TR, 7 fliz\v. K EERKE: & 3
BoodoMT X ) e 3 R BEKR ATEE b R T d 5 & R o luciitk o Bk
OHIC L D KEOKRNEGINT D T & AR . P OmRIEHF RIS TH b, BHA
M, 45U, BB, CAbEIOEIS/hCk %, 35 UISE O3 7 2 B il i
MDD O & TR CIEORIE A 3 R R EFO BB AL T o
2 EAEENCRTRIETS ) RUHORE T AL AR TRETH 2N &
TH D AKEOKEIBBELET T 2P ATH 2 & T NERELCE L &
BEE, EE-LALNTe 5 <ETHE. D hABHELLL—B L. HH
T B OB H T 2 AT R EKEOEEDIMC b IAE T2 C L EEWRT. O
HOK T & ZU bR OHAEERITH 5. #E0 THEE RO M OF L il RO
SRE O & .2 <% T 5 5 (FoKH OBk 48 I Td 2 HC K8 OIFHEL
¥ T 2R IC R EIEIHC B WT3EH ), BB IERLBKES B 2 TOlICA
IR AR S b chucky TRESIRRE T b ek D& dte chs
Fod b ik U RO B &AL ow RN &S HEROm B D € LTk, IHEITAIR
Sl & AT B B O T £ 5 & & hHED O TH 5. - DRl
T OTEME S 2 M5 2 iHET 5 € & BHEHETS %48, ANUITHEE OEEHIL LITEt 1,
FRVA—AE e, B O/ T TR LT A S TE R L, A0

‘%LT%E@Mﬁ®5®Tmﬁm#&E@Lb%.ﬁ%T%ﬁ@M@%mm&BEm

(£ % = & 132 DHKICHAET b IHTHLO 5 3 LIRS LR BRA% S & 2 1
EDHIELD 2.

I TR T T AL O TR 2 & 2 MelEiill O 127E & X O SR GHIBL
B X b s LCHGe. 40 TATUI, BRBUINC TRIR R IER OF i R T I E D7
DI E D ATUEEREBONKT T Y M L THECH L b OTDH 5. G IE
O R PO & 707 BT B Y, T OHFOMBLIT IR I R R
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Lt O bR e s A8, 2EFE, AHBEHOMRBROBHELTHB DRI DK
BTH2 WPt LTiABEO, BUOHSMOTRIC bILHERCHET 2 & 8
RAZITREREE B2 2RI Lo tilting i X b s & 5.

(C) EFBES) (Faulting)

iz G 2 R ARER BT RRILBOGR E A TARE " A B—A /2 EHE
BT Y AMWINEREE TEWT 22 LS. APUILHLT R RET— FIRFRR i gt
T2y0ERBE~ LN THe. C OBIEETISAESFHERHER T 2 TIHH 280 T
RKThH BB TITESHEATH IR\

#OHE RN RFEE Y EBREE TH YL OOk R8T L ATV CE
T5HOTHD. RIBFROPFIFRIC X b B AT b T R ETE o Jedb i
CORFHIENBES Y HEEAIC N ERL 0T ETHS. ZOHF L b SRR
FIEN RS R TSR Lic T & EWBRT 2 LRIah TH 5.

5 2 DA AL DRI 3 2 Bl © BAEBEE 7z 3 b O2s#ie A T bk
Rz OMWEBRBFR Lk v. MebdbI R0 AD, SEEihomicELTzD
JbBEic thrust fault B2, Z0oFRREOFR & —FHT 2. cnsLlbEEFO
B E S RXB R RE ISR LeBICET REPDOTH .

DL ko ZE P/ NBIOE WK £ BT 2 2 e sHEks. 2oz 30
FE R LTh%. cEEVEIRr =Rl Tt 5.

1. fZEv RS B TR YR 2 50 2 —BfF 5 Rl 3. Hmdk 20° 76, 165
1 40°, FEFCTHHINE VI L ESoThs  GEISHEZRR, oEiF
CHEWTHEHRET & Z L2 oA TR (RIERER) BBRELTHhD T L
THD. TOEBEOHIZE K5 ICHIAEICRT I AW E I 1D #355L
B Lz ok CGEMER R IIT) A58 L A2 T LTBzRES )8
BATLTH S, BROTWSTIHO TREZERH L < Off THAIRECESIZE LI
m(%@@mm)&korbaokﬁ%.cﬂcq§ﬁ§@ﬁﬁ&%%ﬁbr
H % IEEE (Active fault) %% 2 &RT LD TDH 5.

7) H. Yase and R. Aoxr, “Mesozoic and Cenozoic history of the Abukuma Plateau
and its foreland along the Pacific Coast.” Kotd Commemoration Volume (1925).

8) loc. cit., 1). :

9) loc. cit., 1).
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4 16 [

Bl < ESE R i 3 B MR 2 41 5 %  OBURATEfE L 2 EE S T b I5T)
D BIESR OB L ML TH S bOTH 2 & & RETICHT 2 & Ban [
LT R BEIR AR CH 21, ZOHMITIHE OO BT LW« —F L
T2 WA D 5. HETARIC EMRHETRON %S 1m. WRCBE v
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B/ NIRRT L TR EWTH b 5 TN E MR ki F 2 45 I F R ED
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7. Surface and Subsurface Deformation of Ground in
Sendat and Its Vicinity.

By Risaburo TavamMa,

Faculty of Science, Tohoku Imperial University.

Sendai and its vicinity consists of two physiographical elements, lowland and upland
While the lowland is a coastal plain in a gentle eastward slope to the simple, almost
straight Pacific shore, the upland is an uplifted platform, 300-100 m. high, terraced on
the surface and covered by Aobayama gravels. The boundary between the upland and
lowland which runs almost parallel to the shore line is rather abrupt, and the abruptness
is only slightly weakened by a series of several narrow terraces in different height, cut
and built along the border of the upland, and the valleys incised into it; the younger
terraces, usually gravel-covered are called Ojojihara, Nanakita, Natori, Hirose and Yoshida
terraces, and the first terrace is approximately correlated to the older Musashino terrace
(M1) of the Kwant0 region, the second, the third and the fourth, and the fifth to its
younger Musashino (M2), older Post-loam (PLl) and younger Post-loam (PL2) terraces
respectively.

The foundation rocks of the district in question are Miocene and Pliocene in age
and mostly of sedimentary origin; the Aobayama gravels on the upland surface are
approximately Pleistocene in age. Deformation of the ground and their surface manifesta-
tion are considered in this article in reference to these younger terraces.

There are enumerated many cases of deformations which fall into three differrent
categories, flexure, up- and down-warping, and fault. The boundary between the upland
and lowland from Nagamachi near Sendai northwards in a north-to-east trend is a
dislocation line, the Nagamachi-Rifu line of Professor Yabe and a part of it helongs to
the first category; this Miyagino flexure is participated by the Dainenji gravels, one of
the youngest members of the Pliocene sediments in this district, but not by the next
younger Aobayama gravels. The deformation along this line was subsquently repeated
several times intermittently as indicated by the upstream dip of younger terraces, which
otherwise had downstream dip, and it is believed by us as being still active on account
of the present instability of the railroad of the T6hoku main line at where it crosses the
dislocation line between Renb0kdji and Naritachd in Sendai.

The Hakusan flexure which marks the western border of Enda basin, sorae 18km.
southsouthwest of Sendai runs from north-to-west to south-to-east; it is younger than
the Aobayama gravels in its first appearance and the movement was repeated. at least
ntil after the building of the Hirosegawa terrace.

Many places where the ground warped up or down or is still warping in either way
can be detected similarly by means of comparing these younger river terraces in extension
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and height. Several of these places are arranged on axes traversing the parallel valleys
of the Nanakita, Hirose and Natori; the Mitaki axis of upwarping crossing the Hirosegawa
at Mitaki is the best example. Further, there are two important axes of upwarping,
one along the Natori-gawa and the other between the valley of the Yoshida-gawa and
that of the Nanakita ; the latter which is almost normal to the Miyagino flexure is post
Nanakita terrace in origin and almost corresponds to a dislocation once thought to be
a fault physiographically. The north of the valley of the Yoshida-gawa is a broad area
of downwarping.

The Iwanuma-Hisanohama fault which bounds the northern part of the Abukuma
plateau at the east enters into the southern part of the present district from the south.
It is thought by some authors to be continuous with the Nagamachi-Rifu line at Iwa-
numa; our study does not yet extend to ascertain whether the former, like the latter,
was again active at a post-Aobayama time.

Kagitori fault is next important; it traverses Mukdyama opposite the city of Sendai
from northwest to southeast and its latest activity took place, according to Mr. H. Ozaki,
after deposition of the Aobayama gravels.

Smaller faults are common and some of them are attractive on account of their
being probably still active. As examples are illustrated Nigatake fault in Sendai, an
overthrust from west to east through young terrace deposits, and several other cases.

(English abstract by H. Yabe.)




