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On the Stratigraphic and Structural Relationship between the Miyazaki and
the Aoshima Facies of the upper Neogene Miyazaki Group, Kyushu, Japan

Kohtaro UJiiE and Kimihiko OKI

Abstract

In the area between the Nichinan Mountains and the Miyazaki Plain, the upper
Neogene Miyazaki Group unconformably overlies the late Oligocene to earliest Miocene
Nichinan Group. The Miyazaki Group generally shows N-S strike and eastward dip with
low to moderate angle.

Shuto (1952) described the stratigraphy of the Miyazaki Group by dividing it, mainly
from the lithological point of view, into the following three facies, from north to south, the
Tsuma, the Miyazaki and the Aoshima facies. Concerning the relationship between the
Miyazaki and the Aoshima facies, two different opinions have been expressed; 1) both of
them are of the same age and are interfingering with each other; 2) the Aoshima facies is
older than the Miyazaki facies and has an unconformable relationship.

We recognize similar lithostratigraphy in both the facies as follows: in ascending or-
der, conglomerate and sandstone, sandstone rich alternation, mudstone rich alternation,
and sandstone and mudstone equivalent alternation. Therefore, an interfinger relationship
is not expected to exist between the Miyazaki and the Aoshima facies.

Around the Kaeda River approximately bounding the Miyazaki and the Aoshima
facies, several faults runing in the direction of ENE-WSW to WNW-ESE are inferred to oc-
cur based on the discrepancies of the lithologic distribution. All of these faults indicate
that the north side of faults dislocated westward compared with the south side.

According to planktonic foraminiferal zonation, the uppermost part of Miyazaki facies
and Aoshima facies correspond to upper PL1 zone in Ujiié’s scheme (1985), while the
lower to upper part of Miyazaki facies as well as the upper part of Aoshima facies com-
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pare with N17 to N18 zone in Blow's scheme (1969). Furthermore, both the Miyazaki and
Aoshima facies correspond to about CN10 zone in Okada and Bukry’s scheme (1980) of
calcareous nannoplankton zonation.

It is conclusively revealed that both the Miyazaki and Aoshima facies are of the latest
Miocene to early Pliocene in age and were dislocated by inferred E-W faults.

Key words: Neogene, Miyazaki Group, planktonic foraminifera, calcareous nannoplankton
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HIRFE 2 R OREL 0 2B =RERER (Fig. 1) &, HEk (1952) KXo TXDE
FPLBErHoMicsni, Bl (1952) 13, AHORMBEMNEFEL W L1 OERERHZ L
DE - EHIX, PEHOETR - HEFHWX, HHOBE - FREBXICHTTRFEZEAALT, Th
TheEM, B, FBML L S5 CHABWILAREDOMITERD O RGO MR
ZHFHERR D DB L L. 2ok, £ (1979) BAKOHENH)SEENAES
HIBOFERA LI Z D D WIAEBMANREZ T, ZHD I T 5 0 ~ it w04
h722bD0THAHI L MG L. =ik - sk (1986) &, B (EHB) HiZkIh s
RERBHERBNEICRONLZ LD, FREMECSMT 2HBHIERHEO EEFISHH SR
HE L7z gk (1987) ZFERALRLAZ AV CERBROBREILZIT - 2/&R, HEM
FEBHEBIUCEHRL VEE LTREIIBRZRBL, ZORAZ st 28 ~ %0
I, HFHE X OCEHZEREH L BER L TRATI RN~ et 2 L, 5 (1952),
HEE - SR (1986) ERZAHRMERL. EELR, ThoOWMEICHEL THFBM L TR
DRBRZH LI 72010, MEOET ZEITMEE, HFRE, HEFICHZ 28 (Fig 1)

e MiAzA

STUDIED AREA

Fig. 1 Index map of the study area, and the distribution of the Miyazaki Group.
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DOHEREZITV, PEMEILRILAELRKEF Y 7 7527 P LRI L B BREMNH %2 RA
7=.

HE MR ZEDDIIHAY, BRERFZEREEHZHLICEIRBLERA TV ZEEEL
HIERw LB E LOSEZ B - 2. MERAFHEREEFNORRREZICE, FEEALILR
DEEDIZH, HAOEELZHBE2EV. BEREREHZHMEEE EWEREDORFEHZ
BERICIHBELHPE LB o2, 7., BEAHEREOBHTH—HRELIZZFY I TS5V
7 P MR OWTRERERZRE L CHES L LD ICEELHPS2EV:. Chb0k4IIC
DEYVBR#HZBHLETS. '

Hotz - Hh LB EN

o BERR

AREHIRIE, HEHICHERO BRI, LBOFRHFEH»S%->Twb (Fig. 2). HEIL
WL BT, MTED S FILIEEICHIT TRET AWEHREICL - THEIZE SR TY
%.

FAEHIFICB T, HEIUBORIBIIZIFEHIO2D, WALBIUHKILITREEZLL,
WEDOHMEENTD» > TREICHEZ TIFA2HMBEZELTWD, 2O L) RbEIE, WAILLE
SRILAMBREICH L THOEBERPHA~THBE L2 EPOMEINTVwE I LR, BIFBEHIES
NMARIT SRIFHEEZ R L TWVE L Vo e HBERGE KB LTS, —F, HEEHE OHEKS
N5 HEILOEETIX, RFICHRTRENPEATOTHYEEROLIMBEZEL TV,

ARUIRAL IR OB WG FE RS Z, MTHENB X OCERNAKZOTNATEAH S B H L
EVWTWD, ChSOMIOBICIIEERPEENEEL TW5.
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Fig. 2 Contour map of the studied area; contour interval is 100m.



70 RFEEKRES - RKARE

HE B

AHBOME L, LEIBEHHH—RAOPPIRHBEERE, CheARABESCEB ) IIE=RERE
BB I OB DR LMY, KBREEYA 5% % (Figs. 3~5).

He gt (BH - K, 1942) BAMBEEHORCHEEHICSMH L Twb (Fig. 4). BbIT
RN eB LUOHATHERIN, IhICHEEIWEHAER, HaEEWa a2z
. HaO—#RRRENGE L BRBRICHS (Fig.5). ILXZREEMKEEY 1 FT
HEPROOND, KERIZIZIREIITZ ¥V LEREEFRD LN, BRIORBRO—#E
FIZBEILE—RE R CTRICEAETHRM LTV 2DIIH L, BHRTIE—BERN IR —FE RN
B LA —m R R TR ISR~ AR THEM L T2 (Figs. 4, 5).

BREHOAMBIZE T 5 —REFIE, TU»OBE  Wa-WaEdwaRaLERakE
S EREEEO LMKNAL - HEH A 7 VvERL, REMICEEDEREELB: M T 5.
— ML NS T, HI220° ~30° pifk, MVLHEIMFETIE30° ~407, & T AITX - T40° BL 1R
T oFEPHEEZLZ LTS (Fig. 6). AMBICHOATrERERNE, THIVEERE  BE
@ LA HEME, BaBEEEREERNORAMITHE, ReEZWERELEI ORI E
WFfE, SEMEREEEIORAIHERRICX S L7z (Fig 3).

AHIRO IR IE AT KBFHEREY, BREEBRYT, BHITHERIISRE L OUERREMNEIC
24§ % (Figs. 4, 5).

B ol B ¥

e

AWM T 2 EWRERIE, TP SARBINI T THEE S h A RALH—P R PE 1)
DOWiRE OKENKE) &, LB 2 SMIBENNCAT THE SN EILE—RER T EORRE (i
LHINWE) ZRICHEBEICThEH M ZRLTWAZ e, KEIIKEX )Ltz A
7ayy, KENKEEMTHEIIFEOMOMBEB 7oy 7, MLHIIKEL ) EOMRZ C
Juy &L T (Fig4), §Rx 70y 7 TLICHHAT S, 4B, BREHOBEREEEIX
AEF (1958) OHVEETHDTL, BWEDPEIPREDEZD2HELBR S L X I EESW
GRERE, WELREVBELVWIIZThZhO 2B ETOHBOL X IIEEWEREERE, RBE
DEIVPHEDREID2EZBR L L EIRaELIDGREEEE L.

ABBHREIORANELZLFAMEEZRLTEY, T2 S8ME, ILHE, BLFE, F
BREOAB» 5% (Figs. 3~5). Ihbid, —HHENRDONL SO0, FH (1948) D
MasRE, ILHEE, NiERE, FEERBICIZIEHLT S,

$#MEB (Kagamisu Formation): AXJgiX, A7 v 7 TI3HEME (1952) OEMNEIHRE, B7 o v

7 OTERTIZHEFEE, LHIZENEEHE, C7 oy 7 TIIASEE L OKRELHREDO—FIZIZT

(TG T 5.

() A7wv 27 iAEPSHERCESER S BT Oy 2 | SMEOEER ; C7ay
7 L BIBTENA O A E ITE S His,

(5 f) A7uvy s i EREABOIEHICHMAT S B7uy 7 FEREGLE 2 O 8§
KECHFTHAiTs; CTay 2y [ HIFHABRSBIUOBEHICHTAT 5.

(B E) A7mv2 :420m;B7ov 2 :80m; C72v 2 :830m.
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Formation Columnar Thick- .
Age Name Section ness(m) Lithology
Q
g
§ alluvium unconsolidated gravel, sand, mud
[=]
=
WVNANANAAANANAANANANAANAS
2
[+ .
g Ito pyroclastic .
S| o . 10 light gray non-welded tuff
s | = flow deposit
5| ©
=4 8 IAAAAAAAAAAAAAAA
8
R7]
L
~ terrace
. 10 poorly sorted sub-angular - rounded gravel bed
deposits
= KRR equally distributed and sandstone-rich alternating beds
Aoshima N 160 of sandstone and mudstone
Formation T T slump fold in the equal alternating beds partially occur-
MR SALL ring
(5} RIRAN
S
8
é’ o Sozanji — = 100 mudstone-rich alternating beds of sandstone and
=
ol 2| 8 Formation S = mudstone
sl RB|O
[9) O | o= T
1) i) IRV KA
Sl el % - =
Z|lg|g Kaed sandstone-rich alternating beds of sandstone and
Q| g aeda KT
S|= . TEIC_Inoas 760 mudstone with intraformational conglomerate partially
= Formation |attaeiiessstinies .
g RN occurring
~
Kagamisu N . "‘-'3 230 poorly sorted sub-rounded - rounded conglomerate, fine-
Formation TN e grained sandstone, muddy sandstone, sandy mudstone
NN NN »
]
<)
8
o & L fine-grained massive sandstone and shale with alternat-
EE Nichinan —— . ]
S = Satel e 1560 ing beds seldom occuring
& g Group . 5.___.4:.: ettt | . . ) i
3¢ e partial shale interfingering with sandstone
s =
= e e e

Fig. 3 Synthesized columnar section.
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A7ayZ i BHICHIRN~REWE, DEHRETHERSh, IThCREEEWEHREEERE, %8
WEREERBIVREZHE., 2O L ERBHOMERBICIIRILER, FIEEIRDONS,
EME, BhSdb~Nm2 - TR —mEE» SFEALIZZEIL L, 20° ~30° BEHREA» 5 BICEF L Tw
5., F£72, ABIAENBBICL > CTHEBHLELTYS, MWILAZENT .

B7uvy s  #E ME~REDE BERAEBICRAETHERSh, ThiCHE~PRDEZ
i, MR ~REWE, HE~PRBEIRIRTH 25, BEREBICRE H~hhibs
BEREDDVIRBERNSE) LHEBLTWAZ LD S, —HEMZILILE —FEEE~ILILl
—RR T, HI220°~30°, SHMIEME TIZ40° L EEAL T 5, A TERIL H ) K82
Ko THMBELELTBY, THENEREL OoER - EFHT N55° W, 8°SW & —#& M
HRTOLRVELZ->TWD, fLAIX, REBEFILRD Operculina %, wWWitAH, BHILA % E
W32, £/, VYU L 7 REBESERAZPOCHNBEPICBERLERLCREDONS,
C7uvy 7z  BaE ME~RERDSE, HE~PROEBIUORDERETHERINS, BEE, %
AL LTHREBEZBARESICEVARZER L TOM L TWD, REIIHR ~PRA T,
BIIHBERNREL CVIE L) TRVIHEH ), ME»rSERETHS. BIKRIIFEEITE,
MBI EAR~ENBORBBEENS V., —7F, PER~EBIEMNE~TI®OME, Fr—1Ik
ENSRDLH, ZOHTHHE - KX, BLICHEBRHEREOBETHS. BARBOEXIIM
THERMEICBWTEL, T» oA 8BS - M~ abE 58— b ~ MRy & — Rk
~REBEVRDOONLH, BEBOE S WA T 5 AFFLIL TIIEE D S 28I ~RED
BICEALT 5. HEBEL, EARONMBBCLVIERAI~NTIATEY), LEITEHIT LS
ETED, —BEMIEIL~ILILH—R R THRIZS BEEMN L TWw 225, i HiR S E
TIZEMAPEIE R TR E TR ICER L T b, KEEILROD Operculina L RO A % EH T
5.

IIEE (Kaeda Formation): Agix, A7 v 7 - B7u v 7 TIZE#HE (1952) O FA B

&, C7uvy 7 CRAERRBICIZIZHEYT 5.

) A7vy 2 [ FERINSROMEFEEELOAEB~NEZHBNNE; B7uy 7 @ Bl
W WO~ ) RIGD S8 IBANZEZILHENBV ; C7ay 7 BT FED
RAHEH & I OINL HAE~ZE % ML H)) 5 s,

(5 M) A7vyz LERITERARBEHFCOAT S B7ay 7 @ SEdT WB X U
JRIFEZHAET S CTay 2 D INLHEINB L BN O’ R IR HHT 5.

8 E) A7uvyZ :2/0m:B7av2 :450m; C712v % :760m.

A7uy 7 i BHUIWEBEEAMERELE, GBUEBIUBETHERINS., BDABEZDAR

EHRBOWERBIIIMLBHEIEDONL, MILIMOF TERIIME~HNS T, FNICRLAR

rEL., aEDEE, LIELEINERERBLUCREBZEY, BEIIHN~REDECHER

E~RELEBEZELTOMLTVAS, BIZ—BRICSHEEARE, PEISEAE~TET, 7L

ATy, BE, Fr—I»OR0), RSB LICHAETL2HERNLHREHON ) \NEHE

FrF, 1982) BEODDEEZOLNE, ThICELARPHMILER 2&t. —&EMIIRHIL

~JbALE—R R R CTHRA30° FIEERI L T 5.

B7uvy72 ! BLIIDAELADERELBTHERINS., BEEEAMEREELBOWERICITR

{LIGBE, PA7EH, AREHNFTOONL, T/, ZOWDEESBWEHREEBIZ, ES2~3m

DHRWAEBE 2HHATYS, AT Y 7 IIHHTAHEHMEBIVUBEIBT oy Z712BW0n
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THRDOONDLD, ZOSABITIE S0, —BREMIIHEIL~LILH—_EE T, ®i225°
~30° B LTS, AR, ILENKBICL-TCT Ry 70HEHBLEEL TV,
C7uy 7’ : BHIIWEBEERDAREELETHERIN, FTLISEVSREELRE, REE, WK
WEREZ#, WEEENAEREEROME LRAEDERMIZITE NI load cast BRDH HN5,
C7uy7ilid, A7uy27B7uy 7 5md58a aBWEIIRDLAR V., —#kEN
ERAL~ALdL R —REm P T, WIT30° LT THEM L T 525, MLHEIIEE Tidd0® ML ko B
ENT.

BILFE (Sozanji Formation) :ABX, A7wuvy 2 - B7ovy 7 TIAE#E (1952) ORILE)E,

C7uvy 7 CIxHNETBICHYT 5.

) A7wy 7 DERINSRTERMBADL; B7uy s  BERHEBERFEL; C7uy
7 LB E LTS O NILAE BB,

(5 i) A7uvy  ERESEMHLEHFCHATS BTy 7 BEHEBRREELB
LOKREWEICHA TS ; CTay 7 BiETHRERH, SUFEFBLIOEFERERICS
i

(B E) A7wv% :230m;B7uvyZ :720m; C72v 7 :590m.

A7uy 7 REBEEBDERELRE, FEDERELRE, BDABERDEREAETHER IS,

HEROWERICIRIEHE, FAEESROON, RILBORTIHICIZIESE, BILAH, H

WILER 2 &, —RBEMIILILE—RERE R THEA2° ~30° @ LT 5,

B7uy s REBEWERELRE, SEVEREEB»OHBRING, HEBHOBERBIZIZRE

FARDD, BHELHEREEE IR O, — KRl —EEERT, ®IZ20° ~30°

BERL TV 5,

C7uv 7z RABEMWEREEBLRBETHEREINSG., EBTHFECRREELADERELRE

DWEBIFETERMP 2 VRV — M EREPADONS., —REMIZILILHE —HHEET, HIZ30°

RIBEM L T2, .

EEE (Aoshima Formation): AXJglx, A7uv > - B7uvy 7 Tl (1952) O KiELbiE,
C7ay 7 CRFRFBREBICIZITMEYT S,

HFBRBIX, A7uy s TRIERNESRIC, BTy 7 CREBHAEIZEICHAT S DM
ThHb., ZZTIRCTEY ZORBIZOWTOARBRS,

() BERHES.

(5 fi) BRHEBBIUVEBHKEICHAT 5.

(B E) 160m.

CTuy 7 IlHmTrAEIE, SEVARELRE DEEZWERaERBTHRINS. Bl
HETIE, SEDEREELBO—HPORBEICIAED SEERADE Y FMERT AT ¥ THEMAEE
DHhb, BRHEETIE, FAERTHOSEVEREELBOMAERIETER, RIXEEBX
DCaryFL—bEHEPROOND, Thi) Eid, FLLTHEBERBOEZH10~15cm D%
EWEREMEET, BDEaBICRPAERNREEL VS, —BEMIILR—FET, FKIZ10°
~20° AL TVE, RBOSENERAELBOVAERBO LI, FiEER W LigEEER L
A D Helminthoida 7° 1 7ET T3 H 2D L7z,
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HERBE

A, FREROEMS M (Fig 5) » ORI PR P~ P B —3R R 3 05 18] O i g
PHEINS., L ITITENINE & KRENIBE I B e ZIFT 2587 5 BHER
(Fig.2) &—HL, ChoDOWBOWMIZHMTHHBERHIEIRECHEAINERL, BEHE
MUBICBCTHEEICL o TERERBHLELTVS., I, COWBROVEDEERDL
NHWREARIETRON, TOEMIIFILR TR TE TIATS B/ LTV 5.

DEoZ ehb, RIBIHEE SN SRR —FHHEE~ELE— SRR G MO~ Ri3,
ARSI LE (BEFEEH) &b, H5VIELOWMGZE) LEZO6NS, INLHIMTETIE
BIFEHOBRDM0° ZBRZ BT ENDHY, ChRIZOX) ZHEEHICERL T LEXDL
b, THhODOKREE, SFHRD SRR (Bd) (SERLA-EGEHZUY, SRHAEHR
AT KR Y, BEEERMICEDNTWA I END, BEEEHit) SR EREORMIC
EREhitEZO6N5.

mILRER

FEMEILRILA

ChETICRRZ LI, EREHIIKBHICRTERMNAL - BRI A4 2 VERL, [EE
ROBEDPAHIBICHEB SN AIWMBEICL > THRABICEMNLZDDEEZORS, S0, &5
CHERRNZFRREZH ST 5 -0 RERFILEILAORE 21T 72, R - QB HEL L
T, Fig 4lCR L2 AHBOUBETICBVWTEREHOREB LUBDEREORBZHRIL, F
THEERHCCHBAE T o7, F7VETHRLEZ 2HEIELTOTFFICHB LRV
£121%, NaTPB B CTHUE %17 - 72,

g =R BEEAILRIEA SR ICOVTIE, SRREEICHER - MEREOEDE I E v L 18
ENTW5, AT - BIFRICEET 2 BRBHICB W THI S5 (Ujié, 1985; Fig. 7)
ZHW, 252X, Blow (1969) @ N-4#2MZ T, Berggren (1973) 2 X % ¢t
D4 (PL-4#), Srinivasan and Kennett (1981) 12X % N17A & N17B #i%%, Ujiié
(1985) ICXAPL1E PL2OET 2 WAEHEENTWAS,

5w IZHC O N72MD range 12 &0, FHHOLAFHEMR R % Fig. 8IZR7. 2D
MR, FEHTHE2OIIBREREILRILANITIEA BB SN2 5720, BBHRLETEES
M BRI E HIT Ujsiié (1985) @ upper PL1, Blow (1969) @ NISIZHM L, =EIEMHTEH~ L
#8, HEM LEFIX Blow (1969) @ N174*5 NISOMIIHILE N2 Z LA LM% 5 7z,
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Miyazaki Group

Aoshima

Miyazaki Facies Facies

Locality Al1lAa2]lA3|Aaa|B1|B2|B3]|Ccalcs]|celcT

Globigerina nepenthes | |O |O |O |O O | |0 |0 |0

Candeina
e i O O
nitida praenitida

G1 oboqzlzadz."lna o lo o o o
altispira

Globorotalia
. O @)
margaritae

Globorotalia
. O G O 0O
merotumida

Globorotalia
O O O O |G
plesiotumida ‘

Pulleniatina o
primalis (1l.c.)

Pulleniatina
praecursor (l.c.) © ©

up |up |up |up up up |up up
Planktonic PL1|PL1|PL1(PL1 |up |pL1 |up |pr1lPLl [up |PL1
Foraminiferal Age é % % PL1 % PL1'§ g PL1 §
? |N17| 2 [N17B N17B N17|N17B N17

l.c.= left coiling O= abundant

Fig. 8 Occurrences of selected planktonic foraminiferal species and the resulting zonation.
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A1]A2]|A3|A4|B1|B2|B3|C4|C5|C6|C7
Discoaster berggrenii + +l+ |+ |+ [+ +]|+ +
Discoaster brouweri + + |+ + |+l ++1]+
Discoaster pentaradiatus + |+ |+ |+ +
Discoaster quinqueramus + + + |+ |+ |+ +
Discoaster variabilis ++ |+ |+ |+ [+ + ]|+ +]|+]+
Reticulofenestra pseudoumbilica|+ |+ |+ |+ |+ |+ |+ |+ |+ |+ ]|+
Sphenolithus abies +|l+ |+ |+ | +|+ [+ +]|+]|+]+
Sphenolithus neoabies +l+ |+ |+ [ +|+|+]+]|+]+]+

Fig.9 Occurrences of selected calcareous nannoplanktons and the resulting zonation.
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Okada and Bukry (1980) D{tA %% @ CN9 (Discoaster quinqueramus Zone), CN9a (D.
berggrenii Subzone) ZRMOF AHEDIIH T, CNI12 (D. brouweri Zone) % CNI12c (D.
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[ DALM O B ANERFE H 2T h Bz RL TS (Fig 5).

2) BREREIEE FEHEL—EOHEHORBY THELLEEZ ONS.,
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175 5 NI8ORIZxk S b (Fig. 8).

4) AKEF 7757 M eah» s, B, HEMIEE 1T Okada and Bukry (1930)
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bhb (Fig 5).
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DREEBEEITHRTIZ S 2K S 20,

ABIE2 (1984) 1%, £&H (1979) oL L -HEBEHEOBEREILRILARBRE S, HERE
T#% Blow (1969) @ N17i2, HEFREHH~ L, ENHEBIOCEHRELZ NISIIx L /.
CHERMERERL S, BREHERM, HFEMAL LEEIEA Blow (1969) @ NI7IZxkEh
LU HHDDOD, ZRUNOBEIZTRT NI EhEEIZONE, ZhbDH
ENS, AHIBIZHMT L2 ERBHEHSIGH, HFEMITE D ICHFHED S aT IR 220 THE
BL-LEZON%,

F & O

4E, BFEHEEALFESHOBSRBMORAEL, BEERAILREF Y /T2 VLA

DIRHRER D O RD AL DT 5 72,

1) BIGREHOERHEEFBMIE, &S ITHHERD S a2 5 THER L g o
HUTHHLEEZOLOND.
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2) BIgEHOBRMLEEFRMEZ, THI»oHE - Ba-WaBgWaRaLE~RaBELwE
REAR-SEBWERELEI OMEINL—REFZRL, MEOMIZIIHEE L GHOMN
HEALBBDOh v, L2 -T, MERFECHBHEEZZ, FH, HCEHBHPIC
TREL D SEME, MILHEE, BILFE, FEEO4@zELz.

3) BRERHERALFRBHOER (LB &2, RALR—amEE~ A —R R
HMOWBEIHEESN, ThiZloTEREThORBOIRA OGS RET L ~NTHT
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Plate 1

Fig.1 Globigerina nepenthes Todd. Loc. A2

Fig. 2 Globoquadrina altispira (Cushman and Jarvis). Loc. A2
Fig. 3 Globorotiia margaritae Bolli and Bermudez. Loc. C6
Fig. 4 Globorotalia scitula (Brady). Loc. C6

All scanning electron micrographs X200 except for Fig. 3 (X 250); a: umbilical, b: spiral, c: apertural side
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Plate 2

Fig. 1 Globorotalia merotumida Blow and Banner. Loc. Bl
Fig. 2 Globorotalia plesiotumida Blow and Banner. Loc. B2
Fig. 3 Pulleniatina primalis Banner and Blow. Loc. A4
Fig. 4 Pulleniatina pracursor Banner and Blow. Loc. B2
Fig. 5 Candeina nitida praenitida Blow. Loc. C5

All scanning electron micrographs X 200 except for Fig.3 ( x 250); a: umbilical, b: spiral, c: apertural side views.



