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o FRZSB T EiIch s &, B - Fok - i8IS T IRARAED M E T
20, W - EN IR T - EREICEZ DN Z AT, T RO
A - eEE O EEE TEOERSMSN TN S,

PloZenbEZT, @I - HNRIEOLE - FEEE, AL OBRIC
FR N > TV 5,

TSR gL & eI & o> (WS 45 K OV ) MR i e S AH O B 2 R
T(H2K),

A AN S KIERD K S 6 DITHTF BN,

VIV EMEBREGEEERE, BN kA S AR EFRIC N TR 5469
%o FAIORESEE FEEEE S & O RERIRIGIE Ui AR 2 00E LoD, #
HEWEHES IV MEED, ESFROHBICEZMH9 %S > THiHEDER & Lz,

TERIERE K AR B & IR ~KF I )V NE E D HET, KGR S OREE
5cm RO ZHA, SNBUSMEEAMOMMEEZ 2T 5, RETRRLICTIV
HeWaoRZHEL, YIVMAZEL TS - WHEHAELOHEELERS, FIEE
SICHEHADRZHT 5L LIV MERRIKE~ R TEH L7025, JEBHIX I
THBH, WEOPLEIRENAHAITL Y DRE LT RHEH8H D, Fi, YIVRE
L OB MBS O, BERERES SO REETH BT,

AHJEO NGRSO LI T WS, FERDO )V R EHICiE Cyclammina
JB%, Fi “sagarites” sp. I BARICEEND, BHRKH TEAIKERMNE EN
%o

ZIVEREERBIE, HHIRFICAL AL, iibOHES» Slilsd 5, Lizh
S THE FHEHADOENEDD TLRVE N ZAREEE UTIRO > To, NEBIZE
KRB~ TEY)V ME RT3 EEDOHET, FNCHEHESOMEEZHE S
%o BHIZHE DR TIZ AV, FEHTIERBEORZL, VIV MNAEEAEE DR
H3EEERE A5, SHEOEZE M)V ME 10 ~ 15em, #4515 ~ 10cm
TH5, VIV MERIKO~RKOE 2T 50 EIET % LRI B~ RiR 7z 2

FE17) FORRIEIC BV TR, AEMZE BIC 2 75 U R E A )V MaER, Bz )L MaibE B
LLTW3,
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%, BORICE R, £z, “Sagarites” sp. L EHT 5, WWEIE—MICH~Fk T
EREEME I TH B, BEKETEILT 3 &R BEE TS, WELEIIVREED
FRUE M2 S o THT 2B A0 20, HHIRGR SR AL FREbEO A HE
icid, EE 25cm { SVORIKEDBA N3 BHNARETH 5.

BRIV FEE, AR s K OB iR A s R s i g S,
ROV MERERBO L )V MEOEB LIS TH Y, BB, HEOLL
B EEICRET B, TOIIV NER, KE~AHRKE TRIKE~EE ETH, —
ACEBICZ L, JaUbd 2 L EIRO~ Atz B9 %, F7z, U UIXEBE
IR > THRIRE ORI IR & Z IR IC A TV 5, F7z, “Sagarites” sp. BXT
BORN SRS EENS, BEHRICEBOTERNR Uz & 5 IS EO B KR
bR ENTz,

WEYIV AR, ®ibd5EE—RET OB E—O LA, “OEKEICH >
T, ZTOEMCHELS DT 5, IREOGRRE~EE FE ORI E )L b & Tt o
BRSOV MEICEANRFEE O —BAHERC &, WETHS L BLXUERKEELZRIC
BAETHRMN RS, LT 5 L REROZE LT EE G S, TOMEIIV AR
IR E AR —T “THL IR 25892, 8 FTRAROERS X UTREYMNR
BH5NB, AR LIELIEESE 20cm < 5V O KBRS 5 & O R EMR >
HOMERFAET BN H B, F/z, “Sagarites” sp. BB HTIED, (RIF
DENHE T RMEEDNFNCRD 5ND . AL EFICE S I ONTIEBICHKL L
RO BRT BEICHIT B,

BB, ROBEI IV MENSW L, ZO LS, #RRICHTT B, IR
o~ Rt D HIKL~ ORISR A T — RIS TH %, TOMHITIRERFOZ VT
ENRITH B, T, LERURIKAQERIKE SV N EOHEEZ AN HE T %,
ANERNI, FAa 7 ZRBEHICBOTIEHN LR 0 BEZRT 5800 b 5, £z,
{EBROILIRIC &> T 2 RNTHL X N TV BN H %o AHO—ITIZIERED AR
A7 R Ry E MR 2 ME LI L E A E E N5, miROBMEI IV FELETEENT
Wi “Sagarites” sp. (&, AN SIRIEEALTDHENENTE,

Ak 18) T OHEHIEPIAIKIEIC 35T Pecten takahashii YOK. St gttt (b Bt (i) Bkt ) &

ETBWEICRIBTEY, £, L FOMFEFEMITOSREENSEXT, & SFA—HEL L
THIT 2T ENAREETH S, L, AHBTIIEHTIZIEHE S 2Ot ENEh o T,
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BEE, WO S e B o 2 FHEIC B ICTEES 513D, WEBiNmiR
DR L7220V M EWAE EEHIC L Y XR%Z 7% LT T % HHERIC 3% T % A3,
FEOE DICEHARTEEL ML, hOMEEEIcZ LT, $abb, IR
BTEZOEBIEICIH > THREREIRELZ U THMT 20, BHoRD 5 &EHIRIROII
M TEEDENT, HERRIROP S RBEENRIEAF Y A YR - NRICNT T &
O THEERSMERL TS,

IO, EIERELE A S AR T X < RET B, T OMEAEC

Bk 1 SEREBE ORI OBES (RIS )

71 19) CORMEEE, ARMIEHIEICSWTIE, AHCZLLD, BIIRKIEbEIC SO TEd b TR L
YAREZELTHH LTS,
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C. C. ALWRSEBOXHLAASE (1949) IC KB M/IIBEEEICHY T 5 EDTH B,
DLEDMEAE, HBmt~MiazE L, %2~ 5cm OXEEE M@, S
Bo TV, IBRYIE MO T ~FRI O TREKTE MR, BRI HSIRIcA BN
ZRBER, ZRCE T K U EIRICE R F R &9 50, ENUTHE=RDIKIKL
HEELGATOLE™Y, ~RICBENKSHEL, »OMFICET S, £, B
(LS DL & O FECZHTHELL TS0 Ed 5. BEAETITE UK UIREIRE
~EEEEH DIV M EB X URREaRRDEDO L Y DIROEE 2 WA T %, HHIR R
DEGRIC IS B A TITIE, T OBKYIE N CIREYD 5 75 2 BRI s s 2 Hf
%, TOBEAIKBOT R 5 LIREMEPICASNDEEAITHILT %,

EEFs K OHPEOMEAE OICE, AXEHANTE, BHTRWEI IV MEEXT
WEZHRTDTHHIENT 5 ENATRETH B, X7z, FORKIEHIC B TEHE
AN D FALDERD, AL NAD S ISHENUGZAEMNE LS, M fE— D

BMNHHER EoURCRRE i 4

- - A
* 7 2 @y 5= w2 5z 3 )
4z 2 F4 & 6% 63 B3 2 g2
7R 2 # T RF R RR H A
5
g
B
El
F= ]
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X
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3
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2

RIoIOE S Pk T\
Gir T\

T
__ Faleionma g
I. B | g 7
MR
AN

200
2
o
@ =
g%
B
)

HH 1, 2, 35RBICABERIRD FEEIE RS KIEKNIC D %
BIOM B MR R R X

7E20) MR - JEEHS TR FRIEHEO S ORI X /< 21 b, JEREEAEDZVD, 851 - JFEHT Tl
St b, BEMEEENZ {, HREOHENE LTS D EEZI 5N,
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B, JLipHs Tl E O IS E A I EERET MDD 5,

A rcid “Sagarites” sp. T EEFH UEAHHIFFE > S HERINAEWL,
DUEAREOEENT OV TR, 2N EOAEMHOBFRIELRT LE EFORGIC
BZOTEEL, HECBIELTWS, LieD> THBEOHREEERETH 20, XiFE
His{ic 5V T, BB K Z 1,500 ~ 1,700m ZHT %, H 3 KIFZHIK T & OFIRK
ZRY,

I. 2 % ™ &K

ARIKEHIENIC 310 2 HURIE, W DD DEBREZRKT % B EHERY), XilX
JEBXCMREN 52> T3,

I. 2. 1 BEaHsY

HEDOH TNz X 51T, ARIEHIEKICIE 4 DO THHEDED 5N, ThEDT
HE X, BBIOMERICHET 3 —BOEDOERNTIE, WINEBRERLEHRIN
%, TNHDERDS B, RENMOHE 1 BELZBRWTE, ZNZThOHRYINGED 5
Na5M, Kk, £LHZVIFEHICK> THES N, POBROEZYISE, ATY
i EMDBRNIZEDTDIC, TONKZHHRET LI LNEDDOTREETHZ, L
L, #4BREOX SIS, BHECK> TYLBN TV, N & < ZOHERH)
BT BT ENTE S,

BB g ISRz K SIS, THHEAE - TH B 9 E k2R T RN R
5NBICTET, ZOHERIIIZED ENEW,

52 BREm ORI, S H MO RO T LR LIEBHEE NS, 2EE
10~ 15mdb b, BHEKO~RKEOR T EEBOBE~DEEEDEEN5ED,
EICEN RS B, IR AR Sem LR T—MRICHE 1.5 ~ 2cm D & DM Z Wik
ARG RN

55 3 B OHERINE, HIE DI TRz K 5 1C, 5 3 B & 58 2 B & DK
AIDHEETH D, ¥ 3 BITHANE 2 B OHERY ORENC K > T T X fe— BV P
TH->T, M TEEIRIMTTHZ LWV RNEZRNDIT TRV,

LAL, —HBNCEIRENS LT AT, H3ROMAMKT 2RI, T8
BEEETHTEEEET 2 &<, EREBWENLE»SZD, BOREEIF2
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cm LR CHIKAEL, H2REHDOEDEBRES LS ICAZIGN, LALY
T L TEHROBREINZ2ONRENT VB OIS TR,

54 B OHERTYNE, OB MICEN TR BRI NS, T ORI 7255
& Uitk & it & Tld, ZONAZRICL TV D, Lk ¢ Shk—k
B2 R SEROYTH D 2 VIERRETHE S NS, MR, TOIED — DR
AFIMHBEZBRN T, —fICmhfbm MCd 2 DT MEEIEHSATRAWS, F& LT
BHIKEDORE L5732 0 OB Z ATV S, ABERINL Tl = O Mok TEic
JEE 10cm Wit DR KIE 2 G %, KiLHici3Bakid 2 W IEEME O 2 %2
CEATVS, EIRIEMHEIH L CiR/E 10m 259 %, —/mabiis T, #5115
DFBENOOMEIE THHE N D, ThOTXIEKEN, 0.5 ~ 2cm Oz
F LI MOEEENEGEITHORNSEZ L, WE~TREaDEED 5 ~
10cm OHEN 5% > THD, FMIiOHBEB ZREZNEGICHE L TV, EHEGRE
4~5mTHB, LLEDE D LHERTHD S M OHERIERT 2 #EE 5 &, riiieg,
KIKICHBW TR EEZEZASNSD, JLEHIIENTE D 2 WIZEIHIO & 5 i
OHERBRICH > T &EZ 5N, ALB—E NBURIT O d %5 X 2 5 2 I BkD

EONII e @ e
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& % A i i
" ES B [ J 1K
3 5% sl £ i i
il F 5l ]
b4 & = 3
% i =
I = R 2
= W D AN s
] - - 7\ b o LR - Kilig
- - 1 RE~FRERL
= o 7 RE~AREYRL
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oy -~ R~ BRI
~ ? P
o~ : BZF
Ny o
- 1
- [
2]

WA H 4B I MERWOE KR K



20

5LTHB, I&DL, H3BROHEEYOHERRF I IS ETIZE 2 (T LA
e ) DIRRETH > 7278, 5 4 B OHERIFIC I FIIC X o THAEL, VWEETO
HEOIRRED 5N H 5 VIZIBIIOIRIEL 50, BITBFHE L7z L HERE NS,

BB 1 R I 358 4 B &, ZOTBRRZR U< 9% F A 5N
ERHER EDRDEN D, THIEEDD THKDOBEOBEN %55 TV 5,

55 4 I HIRAHERI 2 & CBIS T E B, 5 4 B EHERIYI O 8 s O & ORERZ R
o

m. 2.2 Kk JE

ARIFHEINIC &, PO IEDIC & 2 IS REZ > TH LT, T
NS OLR DB HETRIE, W EALIR— S/ NI 2 A\ T2 TR s K, 97

Db, M- OIS X CRBHIANCIEIN L7 &% 2 5N %32kl ' (i
KLIzEDEEZBN, DOTOEHIRI AT RbNIZT LA, KIIKOR
RURIED SR E N B, T ONIREIMEN BRI B & Lt Bl a, b, c
d, eD5HICKFEND, ThEDKINKIAEDBRIE, afL T bEOMICIE
5 I RIS 5B M, b, ¢ d, e HOMICIZE I TEIZ LIS i
TS F O HRDRD 5Nz,

KK e JEE, AEERIMHT 5 & ORI T /7 O hE TR 5N B, ARERIH

DYJEITHR LIz L AT, MdOF 4 BREHRFYO LA RET 5, T OBIR
(& EERIIIE TR L Tlaviaw, SHBIE O~ Rm e TRMIE P E <, e LT
HWEEE O 10mm U FOEADBHD, FFTHRET S L, HIAHOMARIIEA
FreMEABIUBOEARD5NS, FEEE 20 ~30cm TH %,

Wik d @i, Jalk e GO ERICREL, 3~ 4 KROREOKILIKE L L n—
LIRBEA L OHEN 5755 T b, “OERRCIN S AERIFHLTIZEE 10 ~20cm
DEMBERELEB O L BEOIREEAER L, Badn—LIRE%>TWa, BT
THB LML, REODEENZNZORE e HITBNTHEV, 2EDEEF
50 ~ 150cm TH .

Kbk e Jgid, dEOEMICREL, )M EREROMEME, AENINIsIT

ik 21) KUK D, ¢ OEIZIEE A EHH L TWIEK I ICRZI5NEM, ¢ & dEoficidn—LIR%z 2
TBHMANDY, LYRROL ST ENTRENS, LrL, al b EDOBIRICENTHE W,
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AEER— FRHR OB ORI ETsEN S, dEEOMFRERALIZLS I d
AT —LROKUKE T EIRoT0E T kR END, ZDORMMNEERDYH >z
DEHENT E 2, MWBIREIKATTAHNAARZVEERADOED, BRA - A%
ARG - MAOEOKMNE FTRO LN, TOKRKEETEE 2mm LU N THMIEIRZ 2
5%,

KPR EE, MRS BWT MR8 & Licb DI L, e, Bk
HEC KOS PG L ENT8 D TH 2, TOKLKEZHIRCEE ZBRNT, #iEh
RO/ T BB X UCEERAOERTZE > TLS AL TVE ™, cBE DM
RIEZF ORFURIED 5 (F & A CEEBINMBRA G > 2D EEZ 5NS, AFHIZZOD
HERTIRI D IRk & T CRIS S N D, T DR S IFHITICH P 5ICE L 7R 2 b
Ao, Tile, BOORESHITICHID S PEITITHY, T OKILPE O EEIZ#E) [T
R R S 5 lkm < SVHAETRRDLNZH, ZhXOLAT
R RIS L, Lo TEE WS TRD,

BORERO~RHEEA TR S0mm L FOEDONL L, SHEEN K REE N
TW5, FEAEHOHY-ZEEER 2E T 50, £z, MUKEO FHBIZ—/#IC
kL a—LIKE G > TVBAHBENZ N,

Kl a JEE, PRRIEIEIC BV T BRSO LIRE & LTz DICHY T %, BITED

N AN
w N 7N

M =+
0033 KWWK a

meEE T

B LR E A £
KiEb (XM TED)

$5 LR EEE ST O YA (Aalika & b & DBIfR)

Ak 22) ML O L TIRIZ L A LRHENT, RERALIZEDTHS S,
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FIRZBRNTRIEZHE L TV, FO b EEOBERZHASIC, &5 KIRT XD
HHEDFZHTRO HN, WHERICH S MICHRNMEBROH > 72 RO 5N S,
ABUKAE~HET, MAaDRMz U2 ERRO L MDRORZIIEESF &h
55T 5%, TOBRAEOKTFNGEREZILEEEOEILLZETDOTHETDH
D, PG SHGANEEDN DIV DRk & 2D, MhDREIZHT
T3,

DL KK IC DWW THRAR A 6 KIS SHiE & & ORI Z 7R,

NS DKIIKRDOEIHRHICDOWTIE, ML RMEIED 20, B & OGRS
WLTHBLE, a, b, ¢, d, e DFKILPRJEIEE 4 BRIIDEKR S NIz D BITHE RS FHE
MLz el HARRKHREYO FAICRETZ I HhLAZICHMENDS, i
OB THRNH 4 BRATE D & SIROERT? & OBRICDNTHEET % &7,
054 B K 0 RV DA RICEED 5 NEW O TEHIIERATH 205, FIEFE/N
SEEIGE, SRR O TR & D 1.5m < 5W_EEIC ALK b g O R A
5NBTH, s TiRALK e, d, e BIZEHSNT, FHICROHER EEZ 5N5
WEONUIKERE LA SR LTS, T> TEALBNDT LXK, TONMLKER LA
BABRREE D 5 BEVERORRYTHS LT, KUK ¢, d, efd
F5 4 B X DRV EHHAE ORI O MITEENIC X 5 8D TH O, £, bEIIEK
BOEHYITH B V5 T eicixsh, Fildc, d, e HEEBEOEIEYTH S
W, b EOEHENCHIHENRBELTWE EEEZENS, AKIEICBOTIE B
FHERI O IR B KCHIED SHIBIL T, ¢, d, e BEE4BRXDIHITHL
WEROEKETOWEINC K2 EDTHD, b HRERBEOLDTHELEZS, %
To, KK b EEGR Ule K S ICBEHERIMEHC K > T TG & SNz e DICH
B, FKICENE, O NRAOHERIFICE, 34 - M (XI55

FE23) BRI PEERER HHL TR 20 ~ 30mm §iBOE OMLHERD SNBH, HE ) KIE? O Db
TR 10mm Z#E 2 53 D75 5mm DO E DN L, EXIEF/IIHGET Im ik Td
BHHETIE 20 ~ 30cm TH %,

ik 24) T O 4 BEmiOMHiTdH > THEITNRAZIALT UTHRH FICiRLTWa e 8FEZ5N5D,
NEER - BESEHBIIC 35U TH 4 BRHERIAY USRI FIcid 3 C &, BRU EEHEMLICIWT
Wi & O KWV & T AISKILPJEDRIEN S > T, Akilifk ¢, d, e BHRRLTWE R ENEEZ
TH 4 B & O & SRV RN S > 72 & D EHEN Uz, iz, 55 4 BREim A I3 /5 oo F )ik
ICHETE, D, MAIKIECHBNTMAE X D & SITRWIRERDOH 5 T &E 8N 5 & kD &
ST LHHERITE S,

71 25) C OHEEMIGBIED ML & DKV,

it26) ALK bEB KT dEE OREFHFENSHRLTE LA bFICEENZNENE LN,
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15km) Hi75 CTRETRAPIEAMDRDENZ L T AL LOHREYITH D, 3
% - REERBEIERE L TE Y, TORIZEIRATHAS L LTS,

KILIK a G BUTIR Z RV e R E L T a2 e b, WEtt ok LEs)ic
KB LEALNTHD, FhibfEEOMICEEE 50cm gD 125 D, I
MIMRBIBROH - 123 TH %, ALK a @D FATICIZEE 5~ 10cm DX 121
D, TOREIDNSHWLTEEDDTH LOVRADOEHI TH 2 T &H 5 hhibh
%,

m. 2.3 o B M

MRS, AR K OSIINCIN > TRIES %, 2 OHERTHE D S iREHERT) - U
MR - IR MR 3 X OISR IIC 1 B b,

HHEHERTY & UCld, BRSO > THE 200 ~ 300m ORMENFEEZEL, &
5ICZDHRIRICIE 1 ~ 2 FIOR EEAERBIC AT L TREL TV, TORSIE 4~
SmTHD. ELOTHKDIVHALE> TV,

IR, BEOWIOILERZR L, BIREKICE > LB IL< LT
W3, ZOHREPIEEFIIINC K> TEARED, WIREHOMREGDENEZRLT
W3, $xbE, HERomiisERN D IEE/ - AENIITE, B0k RS
VN, BRIURD SHNAZE TR EHEHOMN L SRDEND, iz, BT
NI 575 2/ INIETR =MD FEL TV 5,

TREHER S, TS SIS ORI R FIET B, TDTERICDOVTIE, IO
HTEBRI K SIT, BROFEIC K > THREONMNIC WD) B % T (Back
marsh) N TE, EHEMYIOER, MIEOKEICK>T, HREZFEKRL, —/H Tk
B - AFERI - JEEJ] - 2201175 EOMFERIIC K > THN. THNIER ENTcE D
THb, T UTHE - BREM TBXOCME TN 5%%, chbHERERHROAIL
R alfgz#HATET 2 BEDENDD, FROKRNEY, %k, T OMEIME
PERINC & B HEN T & IEHER OER L IS X > TTLERPRD EN TN B D, ZD
RTOORTIBZOMMFEL, BEERPEREN TS,

FE27) MBIKIEIC B TEPARFE O RIS, IS 2 0iE, ZNLEIOETHZ L Lz,
JE S T ALK a JE O FICIEE K 30cm DRKENFEEL TVWB T LR END, ThEDIEiE
EMCHVHBOEDTH B L BbNZ, Fiz, IWHA VIS XAEHHBICHETZEDTHS
Do
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FESEHERT I 21 52 DIEERIC/NIR A L O RD 5N B,

I. 3 #h | &G

P = RO GG &, Bz 5 CH 5T %5 &, NNW-SSE /1% 7R 3 Hi
BEICK > THRENTWV D, FllES iz L L, TR S EETIDNHEN S,
NSO K > TTE 7R, WrEOLE R 77 miE db i i g e S i o 3 kg
ERROFTANCIFIFFATLTED, P OMEICZEHIN TS EARHICEZD
N3,

BIFHISNIC R BN 5 56 idihis K ORI, 1811 - BEES R - — o
JEELUEEKETH S,

BINERNE, AR —F HIRSOR Z 5 0RO 72 #5 5 NNW-SSE 7510 O il 72
E5, ML FLMIEW F— LS Z 2 L T2, JLHEOBERIE 20~25°TH D,
MPEEIZRIE T 2 —OENEICE > TSN TV R 72®, HEDTRZWLAIE S i
WRREEZE L TVD EEZBNS, WROHREICIZEMENENL TV 5,

PSS RNE, BN B — B SR AR 2 K S NNW-SSE A Ol 2 & DI REC
HoT, MALICILRET 2 F— LG22 L, ANEMIBICIEEERRAA SN, 1)
HROIHITITIETIRITHII L T 0B Liehd > TRESR &858 & ORICIZT
BRNC AT 2 ARREES B D, T AU K ORI AT RS 2
L, ESHICHAEANEZEDS> T3, TOERNIILEE TIIHRIA 25 ~30°TH
2, FPRTIE 35 ~45° Th > CTIFUFINTH B0 T IE BRI P o> HLRE
MTEHL T3,

ZOEWIEE, aiROB/IEROEEREY D, ZOMERJ5IiE NW-SE 11T
H5, WHTZOWEEZWEET S LI TR >N, BEOTEINSEED
HIEMWNEN HEWVIEHIEL T0WE T 8, BRUBRENTWSHNRDEND, T
DS B IR 5 R TEATGRD X 5 RBIREASNT, FHRNIEZTDEE
LA LTINS 2EFRNE EEZ 5N %, IWVERICDVWTERHEHAIRTHS T
Ll FURICHEIND Z EDDFHIERATH %,

JE T, SRR s PN A 5 2 [ s L R RIS 20U T AL — R R T 1B 0D AL )
ZESTEDEDT, BEERONEZY > TN D, TOBEIEZOMEIERT 2D
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oahh, BRESRZROICYI> THD, FRAGHRIEI L T 0 & WiE F AR
WiEOMEZE > T b,

D EOWRMEES X OKEOEZ, TR ZE S EICLTEZS L,
FHIHHRNROLAENE L, Fiz, WEEHTH 5 OW EMEYKEAZ V., D&
IR HTEASE ORI, JEHEHE TP IG5 1 B N B HBEEET ORFIC X < BT B,

DUk o =flDmMih, WEEDOE 52T URICHETPRILEM AN ER, Hiv T
RHC DTz BT 2 5 > TR BETIN D O, WO DOFEHENEKE SNz D &
Bbnzs,

m. )& M #h B

m 1 A 3

AREHEE, AT e UCHERE N, EMRE—RE VIS K o TSRS
JUBRBSERE LS LTAEN s &N, £z, RIEHISILHEED 5 FORXIE I
M TIE, IREMmHEE L UTEE - Y ic k> TREN RS N,

AR SRS KBS 2RO E U CHEINICRD B NS, TNDDEIM
BIEEEE L TIWEBICZ S ALBNED, —HBEEDHNHICALNIHALH 5,
TS FRGEEO T OIRERB KT LN OMBIEOMKMETH 5, wigicn LT
BEEEE OME H S B RIEE 72> TW0%, Lich > TR RS & OR Rl
Wi R EICH %

AT DOBIFEICIEIATA 35 4EIc 1 > Z—F ¥ a Faisthic K- ¢, SRS
SO/ Rz bR T2 bh, BESFR TRz R, B TESORE
FIC X TRIMENTETY, —HBIINERCB VT, D RO HE B 72t i
HoH20, BELMTZICVESTERECKATYS, UL, WE, (HEHRH
FM BT &K > TRERHE N H &N, 1957 FFICEil)1F5RHS 2 Aok (SKI
1,638.30m, SK -+ 25 1,801m) Al S Nz iz Hixh o Tz,

il 28) BRI OILEEORKIEEN I B TRITE N TV 5,
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gpmpy BABRLE g " 690

i ORRNR B
PEACEERE - BB R CRIE S el D BRI E 5E £ TIcdRd

m 2 KA ARAR

5 345 & D

2 (#H3K),

B P ORI U, IKISTERIRAT X DI SN, RETARBATHYE L BT
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(Abstract)

GEOLOGY

The sheet-map area is situated along the Pacific coast, and
is in the southeast margin of the so-called Sapporo- Tomakomai
depression. Topographically it is divided into three portions,
that is, the northern top -flattened hilly land less than 250 m
high, the central lowland ranging from 20 to 120 m in height
and covered with several terrace deposits of different height,
and the western plain occupied mainly by swampy land. As
noted above, decreasing the relief from east to west the area
passes into the Yufutsu plain.

The present area called Yufutsu oil field is covered by no



more than sedimentary rocks of the Neogene Tertiary which,
in turn, is overlain by the Quaternary with unconformity.
The stratigraphic sequence established therein is shown in
Table 1.

NEOGENE TERTIARY
It is a part of the Tertiary formations developed in the
southwestern part of the Yabari mountainland. The Tertiary,
exclusive of the strata below the Upper Miocene concealed in
the area, is classified into the Karumai and Moebetsu formations.

Karumai formation represented by the so-called hard shale
occurs in the axial cores of both Karumai and Mukawa anti -
clines, and is in conformable relation to the subjacent Fureoi
formation as known in the northern neighbouring Hayakita
sheet -map area. The formation, 250 to 320m thick, consists
of hard shale, concealed in the area, and its superjacent alterna-
tion of sandstone and mudstone which, in turn, is again followed
by hard shale. Although macrofossils are scarce, the abundant
occurrence of foraminifera indicating the Miocene epoch, together
with the stratigraphic position and rock - facies, correlates this
formation to the Upper Miocene.

Moebetsu formation, lying conformably on and partly grading
into the Karumai formation, is characterized by its predominance
of coarse-grained clastics and remarkable lateral change of rock -
facies, quite unlike with the underlying formation. The
thickness will be estimated at 1500 to 1700 m, although the
precise one is difficult to be measured. Generally speaking, it
begins with alternation of siltstone, sandstone and hard shale,
grades through an alternation of siltstone and sandstone, then
massive siltstone and conglomerate, next into sandy siltstone



Table 1

Age Geologic sequence Rock-facies Remarks
ot
5 s
g Alluvium and, gravel, clay,
. & peat and dune sand
9 Volcani hes fallj
5 l olcanic ashes falling
sl e i N |
s | &
R
J<f . .
o % Terrace deposits Sand, gravel, clay and peat Upheaval and tilting
g
P Peneplanation and tectonic
NP
Conglomerate movements
Sandstone
o Moebetsu Sandy siltstone
iy @ .
B § formation Massive siltstone Molluscan fauna
Eed
o .2 . .
= 5 Alternation of siltstone and sandstone
Alternation of siltstone,
& sandstone and hard shale . L.
% Miocene foraminiferal fauna
© o
Z g Hard shale
2 Karumai formation .
= Alternation of sandstone and
=
mudstone




and sandstone, and ends with conglomerate. Though it is poor
in fossils throughout, foraminifera of which Cyclammina dominates
are yielded from the alternation of the lower part and some ill-
preserved bivalves are sporadically present in siltstone. Judging
from the stratigraphic position and the occurrence of charac-
teristic foraminifera, the present formation ranges presumably
from late Miocene to early Pliocene in age.

QUATERNARY

Terrace deposits, volcanic ash layers and alluvium are in-
cluded in it. The terrace deposits are built up of sand, gravel
and clay. They are thought, though not always, to be of marine
origin. The youngest of them seems to be marine in the south
of Mukawa, while non-marine in the north, and this character
calls the writer's attention to infer the paleogeographic condition
of the Sapporo - Tomakomai depression. The deposition of the
volcanic ash layers owes its origin to some volcanic eruptions
which was after the formation of the lowest terrace and took
place in the west beyond the above-mentioned depression. The
ash layers are discriminated into five beds named a, b, ¢, d and
e respectively on their general appearance. Of them, the first
bed is originated from the eruption of the Tarumae volcano,
the age of which is alluvium, and the second, which is pumiceous,
is from the eruption of the Shikotsu volcano of late Pleistocene
in age. The alluvium comprises the deposits formed in flood plain,
swampy land and beach, and they consist of sand, gravel, clay,

peat and dune sand.

GEOLOGIC STRUCTURE
Being deformed by severe tectonic movements having ad-
vanced from the meridional zone of Hokkaiddo to the west, the

Tertiary domain of the map-area affords some tectonic lines with



parallel direction to the main tectonic lines prevalent in the
meridional zone. Of tectonic elements found therein, the im-
portant ones are the Ninomiya and Azuma faults and then the two

anticlines named Karumai and Mukawa.

ECONOMIC GEOLOGY

Both of the Karumai, exclusive of its northern part, and
Mukawa anticlinal areas have been considered as oil fields
and explored, but no abundant production of petroleum is as yet
reported. Natural gas springing in the western plain is known

to be of little economic value through explorations.
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