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Paleontological significance of late Triassic Bivalve Monotis

Part II; In the case of materials from the Southern Kitakami
Mountains, Northeast Japan

Hisao Ando"

Abstract Following a review of previous works in part I, some results of my observations on
the Monotis samples from the Saragai Group of the Southern Kitakami Mountains, Northeast Japan
are presented here. It is concerned with the mode of occurrence, zomation, growth pattern, mor-
phological changes and evolution.

The mode of fossil occurrence of Monotis observed in the Saragai Group is very different from
that of ordinary bivalves. Though no positive evidence has been known in the field, Monotis seems
to have had peculiar mode of life, probably epibenthic one attached to seaweeds on a consider-
ably shallow sea floor. On the basis of the population samples from the typical Shirayama-zawa
section of the Saragazaka Formation, the upper unit of the group, three species and a subspecies
are recognized, indicating four Monotis zones. They are M. scutiformis, M. ochotica densistriata, :
M. ochetica ochotica, and M. zabaikalica in upward sequence. Nearly all specimens from one horizon
belong to a single species. Individual relative growth in M. zabaikalica and average growth in all
the species show that no abrupt change in shell form occurs throughout growth after younger stage
than 5mm in length. The number of radial ribs of the genus Monotis decreases in upward se-

quence.
baikalica.
zabatkalica through M. ochotica.
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Even within a single species, it decreases gradually in M. ochotica and rapidly in M. za-
This chronological change suggests an evolutional lineage from M. sculiformis to M.
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Fig. 1 Distribution of the Upper Triassic Sara-
gai Group in the Utatsu district and the
Tsuya-Kesennuma district of the South-
ern Kitakami Mountains
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1 ok (BM: Sr3106, F2EH) oMBEES
~ HIELEVE T Monotis ochotica ochotica 5
Se— R IE B UF concavo-convex b

Table 1 Right-left ratios and concavo-convex
ratios of Monotis ochotica ochotica shells
in fine- to medium-grained sandstone of
the Saragaizaka Formation at Yoriki
(Loc. Sr3106, see fig. 2)

A. In cross section of medium-
grained sandstone

30em x 15cm = 450cm2

{length)
(thickness)
valve convex side | down | up total
Left valve 36 4 40
Right wvalve 7 5 12
total 43 9 52

B. In triangular pyramid of medium-
grained sandstone

%—xgxlﬁx12=36{lcm

3

12cm
- 1l0cm
9em
valve convex side | down up J total
Left valve 33 | 21 | 54
Right walve 8 4 12
total 41 25 66

C, On lower side of bedding plane of
fine-grained sandstone

1 (120 x 45 + 180 x 30) = 5400cn’

2

l’////’WjEffL/f’#W = 0.54m

30cm
120cm 180cm

valwve convex side | down up total
Left valve 8 10, 18
Right valwve 2 16 1B
L.V or R.V. 0 42 42
total 10 | 68 78

Tl % BIcL 2RO L Kbt d . Jeffries
and Minton (1965) 12 = (L # i FREN O HFAE # BER
TaLDEFZ. LirL Monotis Tiz < Uz
@ EYT 2 5%, valves-open position T |3 %
< TH DA 1L A2 R %8 (valves-closed position)
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We#H® Halobia, Daonella, Bositra £ \$H HEER T
STzl EEBbES.
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ErBmans-gadaERsr LI LIFR 6, HEwE
DHEBEGEI F IR T 5. Monotis O3 A2 12 A5
DREABrLEREZH L TEABWICHELE T
T EELLN, ZOL ) RELEFTL 2ER

FOSSILS 35 (1984)

ARSI NA Y, FAWETERMS AL -, F
oA L FEFA T

KICHGE - BERBTHE SN HHL LA E
EEOERICENS (K2 ), RighEIEDIRRE
BTEMERE TR oM~ adic, KBED
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FEFARIC 25T 2 (Kobayashi and Ichikawa,
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Fig. 3 Reconstructive sketch of Monotis ocho-
tica ochotica showing some important mor-
phological features, and definitions of sta-
tistical parameters of the Monotis valves.
L: Length; H: Height; T: Thickness; A:
Preumbonal length: B: Length of poste-
rior auricles; «: Truncation angle of pos-
terior wing; Pt: Number of total plicae;
Pp: Number of primary plicae; Ps: Num-
ber of secondary plicae; Pw: Number of
plicae in posterior wing; Bi: Length of
byssal auricle

DEILEE] EVIEFEFLT, MNERZEH
L7ats Monotis OFZHEX ST L7z, HEICHICE
EoREEMICALE. JHEEEELVERT
A M. ochotica ochotica HTERESR SHFLEEL T
Ay FLEZLDTHE. Monotis l376 & HiBEH L
TERTAEZER, BEIFRTEWZ L, DK
FRHFRETHAZ s, BEADEE I +HT
v, Ll B0 B A LIS BB (gape) O F1E
rRTERIRHEES G, L L gape ¥ hdL LT
BEHEFICRLNETHAG. BFEHIZOWTIZ

5

Marwick (1935), Ichikawa (1958), Nakazawa
(1963) nBE+* Wb L ) TAREFLL Loz,
Marwick iC FFLTRIHEBIZ HRIC PAT L &ME L
S BUHT, RCFEE»H 5. BEILIERMD
LTl =723, ik Grant- Mackie (1978b)
IEPRBREENKE EDRENHEIHZOAFRESLY
i2h b M. richmondiana Zittel DEKZ FER L 72.
R TIIHEIEH S NAEKII TG Lo,

FENZRZSHT 2 FTHEWAERNTFEERA
T, TORZEHML 2Bz E 3T . AR
892 13 Westermann (1962), Grant-Mackie (1978b)
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AXLTIIUERMND LRI TEZHVS., 1220 E
AROFRFREIE EMIHDVETELLDR LY
Vil (o TEMER : MEEDERY 4 Xi3—BL %

VI EDE,

UbEoFlErss iz, MoBoREERMICER L
THHEOBR 2T 27, ZOERXTHLY M.
scutiformis; M. ochotica dewsistriata, M. ochotica
ochotica, M. zabatkalica ) 37E 1 g #8E L 72
(HREL, 2). #EFAEATEE,IZERIIKREY
Y, BhEL, BhOWECHE S, MRMOBANT — iz
Lo THBLW 22N FTsZ L IZAETH
5.

At o atdE i 9 5 L, L/H, L-A/A, L-
A/B, Pp ##1¢, B EHNEFIRANFTRENL &
P77 aEE4ICRLZ. Loc 3208~ 32139 Pp
ZRCEFrOE A 77 44 unimodal %8 E 5 A6
FRT. o TAENFNOETEARIE—DBEEKE
#REL, —HOADPLES EF 2 THIIFEILL
V. M. ochoticat: i & ETIZEHH ( &R
HMNIEAHEETH L s, HInFED L
@ & X L BFEIBI M X LT M. ochotica densistri-
ata L Wi, M. ochotica ochotica |3 Bhh K { B ¥
AT, T L W SR D S EaT R KR T
250, ISP RETHLE. M. zabaika-
lica\l3fbon 2 @ > (R EMmH DL DR Y, BHH5E
CREBBICEETALA L NP LL VLD
HhE., £FNRHE AT T A3 R E bimodal
1A, KO, BiEE/ T —2 ST SR
Th-T, 2 Lo GREDH { BHEHIEAT
A, E-TIHIIZHENRELZRTLOTIR L,

*' s (1954), Nakazawa (1964)12& 2T M.
typica LIHEN 2 LD TH 47, FEElL Kiparisova
{1932) @ scutiformis var. typica 5* Teller (1886) @
scutiformisi 5 2 2V > L LTERNTES LidHF 2
Wia, B4 A1 Kiparisova et al. (1966) (2 Z4L%
KM E LT M. scutiformis® variety & LT3k~ T
(R
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TS TL v (FEMIEEGR).

I 3 | HEOERY L 4 DDEEFEARE
2h, KipEHooL 7L 3 v A LBEHRERS
(H2, 20 10%E6). ARX5GEWG HATIIAE -
WH (1958) D Cy~ C,, & 3 [t Nakazawa (1964)
@ C, D, ExE M. zabaikalica®+—3T 5. L
B LIEED Monotis D &I EEH "HER" @
MALGLETHERITLATEN, ZOHIZDWT
I3 r~E L& 5.

B E & =

bR B DBEHE - EMEFERNIZ (I
Eps, EREEEOTERIZZEES S . L LK
BogFzicHzn i RLCEROEESESH, H50
[TMEPICREEENANEREERT A2 L2
N, O ELMAZ LI HE2RENGRETHE.
2 e R EREOERE TUEREROBH A
Zayfid s, FHMLHENRESXKHZ Z L LKE
BEAMEICEEHTSH S (Waller, 1969 ; #ik - #
PR, 1971). 4z (3 Jeffries and Minton (1965) i
¥ 2 F42D Bositra buchi DB EB O FEEZERL
HAREHEOF I ) D—-o L |12, %1 Tanabe
(1973), Noda (1975) 13 HHEAZEIAD Inoceramus
DEEH A ZEEFFERI L - TR NEFEI Fr
L., RERER, £, I, #L2ReLE.

MEEHD Monotis I3FHE R b Tu2), B
EPLEHRTLZEAE(, REORESHHIEGEZX
iz v, A—HEkopni e 0L s LR
HHBOFIC L) EHBIES LN LD LR THD
A, PR - B BL THRIERE R Iz DT ],
NECEEBEERLFNTEZ LIZA%ETHS.

FITETAHBNLRERECROHEBORET
% M. zabaikalica DIRTFR % 5D ARz DU
T, Ao ERRLEEL 2 (BRk2, Figs. 1~
4, 8). #E10mEEOKEN ETIZIZIZRET
Hoht, RECHECEOERE BRI M. &
BOBHICREERIFREILTL DT, ZO
WoaOEEBRIITHTH L. Ki2HEO L, H,
AMEL, BhoHMNEESBILL. HEL,
ArLoignrss i b2 BEOEE L - Tk
#7757 ETEHRBRETS. 500 XNEHIZLE
—DEETEOSLND L) AERTIFEL 4.

— Rl “H HORRICHEFROE 2 onEH x,
y DRIIE y = Bx® k1 5 BISASEDAYIZ B 5 A
3. ZOHREAD « (AMEEFRE)NEIZ L -T2
ZEMOMEFERE, EXE, FREQOVWTRT
& ohoRCE B (HEK - RER, 1971). EEEZ
- 723801t off, EREN, aEBEE Se D
3 o0z & > THETE 2 (Glik - 13BN 38R) .

7

FI9THEHIZ LIz LERE, AL LTz 3208
cRAZR EERE L fro?r. BIBIZREIZEGE
BHrIVEIHI I toBBIIZLOTHALS.
BERIBRBE L RIZHOEZOESINNEL D2
LEEWRT LY, SRZNIBTNOEDHL 245
T AEEBELND.

B 5 EEliRte 7 3 >0 ZEEOEERE E 257
LizdoThd. wiTibbiEid-> TREAL
IZENRT 2%, BipTIFL2EHkE (ERALR
HT2RMETR L. ZDELDERRDI DD
ERIEERTELNEFEZ D,

1) BHEOER. SEFILAELOBTRE, Hsnit
BE 7)) —=2 FORETHT KBTS,

2) REEORE. Mg EELHENEE
Bzt 2E0ER.

3) BRERFKEWIL.

LHDEZLENFRHEDEEIFL Rz REML
TWAIERETLIIEIITEL L., LA L Monotis
DI B % - 72 BERDIFFE (Westermann, 1962 ;
Grant-Mackie, 1978b, ¢, 1980b, c) T4 R#iz (¥ &
DEHNRPETHN, JNORBEHIIEL L LER

bt b, WLz Y Monotis DFEHIRLE (3 £

HHEALRT20ZEHTHS 54, HAGRER
DEIZIZ AL DV ERNS S,

LLE® M. zabaikalica 8 S R 1r 3 7 1 EEflD
FHEES LIE, SESmL FoREEENL,H,
AlZfEnty, a8l ERKOLIEHLNL G,

M. ochotica densistriata |23 W28 RS- REE
HOLGTERLESE LOERIFRLNG. Zhi
Teller (1886) #i~<)L & % > 2 7 T, Nakazawa
(1963) #*E H b H DA T M. sublaevis X L12L
(Z8i{ll4 2 . Teller, Nakazawa IZ/R & 17z subla-
evis DGHIZIZFHREIEE 20z R i DHEH B
2, MEBREHED L DT EHEEIE 5mLLTF 2 A3 n»,
FHLTL BRI ERICE-TaLNES I,
v, 29 LAGERIIERS LD BROBRRERETIIFE
Gz LA LD LBREICENTEL ., s
TINE I L FWHIIREMPNER L Z 2 L L4
GhiL . Monotis DFITH I —HIZ B ARE 2
iz, BERNEERERBEIZHIET S RESH b
b A S, Lo LEAESMIZE Lokt
ZBlokEERAS{ LB EAYSH L. 11IFHE
DEFIREANE LA E 2 FH7: 12 Claraia, Eumor-
photis, Chlamys, OxytomaFEEE L (MTEY,
MR NEE 2 B b4 2. Chlamys 2 Amussium
D= hi o %248 13 prismatic caleite 2 5 AL 1)
W EFEHBTH L. ZOHER foliated calcite iz %
b BB T A S — F i BT 2 (Waller, 1972).
B o) fRHIEEE X R IEM & ORIGBIR L EEE, EIT,
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