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WFZER OB (Fn0) : FEBEERAIGIEIC L > TERINENZ 8 Ko a7 2 Huvy, #rAaMRICE
T OUFERB RIGEROEEL, aRERY X2 - 7T 7 b BB Thalassionema-Cavitatus O
RFZe05An (B iER) & OB A MEE L7z, #IHIFEthicea g0, & Ettic R
I TR OIS 72> TR L7 BV G BR 1Y, M A PE T Cavitatus O [RIFFEIE %, BEIEKR
ST Thalassionema OYERE ENENE X 2 Lz ATREMED E V.

MR AL OBEEL (F3C) : Relationships between the evolution of surface water circulation systems in
the Neogene Pacific, and the temporal and spacial distribution of cosmopolitan plankton diatoms
Thalassionema and Cavitatus species in eight DSDP-ODP cores, were studied. Subtropical Gyre,
weakly developed in the Early Miocene and became stronger by the Late Miocene in association with
closure of the Indonesian Seaway, highly probably caused nearly simultaneous extinctions of Cavitatus
species in the South Pacific, and migration of some Thalassionema species to the south and to the north
in the Pacific.
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taxa bacillare
morphologic types Ba Bb Bc
Shightly mifated
middle part of the

slightly inflated middle | inflated middle part

valve outline part of the valve and of the valve and
valve and rounded
ity rounded apices capitated apices
ridge(s) & groove(s) absent absent absent
length (um) 97 - 230 105-7 50 - 180
width (um) 3-4 2-5 3-45
marginal areolae
density (in 10 pm) 7-12 5-6 8-9
areolar occlusions B6? B6 ?
foramina small pores small pores small pores
rimoportula
valve face-mantle valve face-mantle
placement ineton valve face Junction

habit & slit orientation|  sessile, nearly sessile, nearly
o apical axis parallel tangential

a short tube - a
simple pore

sessile, diagonal

external opening asimple pore

a pore at each apex absent absent
apical spine(s) present, two absent
range Late Plio. - Early Mio. - E/M Mio. - Plio.
Thalassionema nitzschioides
Na-c Ne Nd 574-1422

linear-linear
lanceolate, with
rounded apices

linear, inflated in the
middle, with
narrow-rounded apices

wider, with rounded
apices

wider, expanded /
inflated in the middle

absent absent absent absent
7-78 7-73 27-133 30-80
25-4 32-6 25-35 65-8
1-13 10-12 9-1 9
BO B6 BO B7
small pores small pores small pores small pores
valve f valve f: valve f: tl valve f:
junction junction junction junction

sessile, nearly sessile, nearly
parallel to diagonal | parallel to diagonal

sessile, nearly

sessile, nearly parallel | | ti8 Go0

ashort tube ashort tube - a a simple pore ashort tube - a

simple pore simple pore
present present present
absent absent absent absent
Early Mio. - Late Olig. - Early Mio. - Late Olig. - ?
E1aTl i avitatus @ morphologic types.
taxa i i ioic T
morphologic types 574-1456 1123-1229
linear, long, N . .
. - long, linear, with square | linear, tapering towards
valve outline expanded in the !
middle apices one ends
ridge(s) & groove(s) absent absent absent
length (um) 65-120 60 -85 10-200
width (um) 58-8 45-5 2-4
marginal areolae
density (in 10 ym) 10-11 10-11 9-1
areolar occlusions B6 B6 BO
foramina small pore small pore small pores
rimoportula
valve f: valve f: i valve f:
placement junction junction junction
habit & slit | ile. di
I sessile, nearly parallel | sessile, diagonal to
onentang; Stu apical | sessile, diagonal to diagonal nearly tangential
external opening | @Shorttube-a a small pore ashort tube
a pore at each apex present present
apical spine(s) absent absent present
range Early Mio. - ? Early-Middle Mio. Late Mio. -
T. schraderii | T. synedriforme |  Cavitatus (?) sp. Cavitatus exiguus
574-1508 574-1567

wider, linear, with wider, expanded in the | linear lanceolate, with

rounded apices spatulate middle rounded apices
absent absent absent present
24-63 135 - 350 93 - 150 29-75
7-1 2-6 77-9 38-52
9-10 12-16 12 15-16
B8 elaborate bars B1/B2 A2
small pore small pores pores small pores
valve face-mantle | valve face-mantle valve face-mantle
junction junction valve face junction
sessile, diagonal
sessile to paraliel sessile sessile
alarge, with long
apore dgp,esswn 9 pores apore
present present
absent present absent absent
Late Mio. ?-R L. Olig. - E. Mio. L. Olig. - E. Mio.

B1b Thalassionema-Cavitatus 9 morphologic types.



taxa Cavitatus jouseanus| C. lanceolatus C. linearis
morphologic types 884-1999 884-2033 574-1612
valve outline lanceolate, with lanceolate lanceolate, with

rounded apices

rounded apices

ridge(s) & groove(s) present present / absent present
length (um) 55-85 30- 180 60 - >150
width (um) 65-8 75-10 83-95
marginal areolae

density (in 10 pm) 14-16 12-17 14-16

areolar occlusions A2 B3 Al

foramina pores pores pores
rimoportula
placement valve face-mantle | valve face - valve | valve face-mantle

habit & slit orientation|

junction

sessile, diagonal

face-mantle junction

sessile

junction

sessile, diagonal

to apical axis
external opening apore apore apore
a pore at each apex
apical spine(s) absent absent absent
range E. Olig. - E. Mio. Olig. - M. Mio. E.- M. Mio.
C. miocenicus Cavitatus spp.
574-1618 884-1213 884-2002 278-1851

long laceolate, with
capitaed apices

long laceolate, with
capitaed apices

linear lanceolate

wider, linear, with
rounded apices

present mostly absent present, near apices present
70 - 320 80 - 140 80-105 35-55
6-7 45-7 58-78 83-1
14.5-16 12.5-18 15 14.5-16
B2 B6/B1 A2 B1
pores pores pores pores
valve f: valve f: valve f;
valve face junction junction junction
sessile, diagonal to " sessile, diagonal to
nearly parallel sessile nearly parallel
apore apore apore apore
absent absent absent absent
L. Olig. - Plio. Eoc. - M. Mio. L. Olig. - E. Mio. L. Eoc. - E. Mio.
B¢ Thalassionema-Cavitatus @ morphologic types.
taxa Cavitatus spp.
morphologic types 278-1846 574-X 574-1405
. linear, long, with
valve outline linear lanceolate, long rounded apices lanceolate
ridge(s) & groove(s) present present present
length (um) 160 - 350 >100 56-110
width (um) 11-135 6 1-14
marginal areolae
density (in 10 ym) 12-14 1-12 14-15
areolar occlusions A3 B4 A2
foramina pores small pores small pores
rimoportula
valve face - valve
placement valve face valve face face-mantle junction
habi:faﬂ;’::/":;?m sessile, parallel sessile, diagonal
external opening apore apore apore
a pore at each apex
apical spine(s) absent absent absent
range L. Eoc. - E. Mio. Early Mio. E. Olig. - M. Mio.
Cavitatus spp. Cavitatus (?) spp.
574-1510 574-1844 574-1586 574--1492
Inear linear with
with rounded apices|  rounded apices linear finear
present present absnet present
25-30 19-39 11-13 19-29
45-65 58-84 22-26 32-42
14-16 14-16 15-16 14-15
A1/A2 A1/A2 A-cross A-cross
pores pores pores pores
valve f valve f: 1t valve f i valve t
junction junction junction junction
sessile, nearly
sessile, paralle paralll
apore apore apore apore
present (a slit)
absent absent absent absent
L. Eoc. - E. Mio. E. Olig. - M. Mio. E. - L. Mio. E. Olig. - E. Mio.
BE1d 7 avitatus 0 ic types.
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(3) a7 »BEEL7=K 350 5UEHZ W
<, 1 a-d {278 L7z 27 morophologic types
DBFHAREH LT Lz, S bICa TIEE
—FERETNVIZESNT, TNH OREZESH
(HFAEHHE) 2L (K3)., Z
DOEFZEAR CHEMHEE) L FAMRIZRBIT S
FJERIEBRAEE R L O HIZ L > TR D 2
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O HHEVGEEBRIY, 12 RRUTHEIL,
MO IR D DTS T, WA A
0, IS HEHFFC RN L B HEE S
NTWB . #5BI E 47z Thalassionema-Cavitatus
@ 27 morphologic types D#EJRIFHI A 15 Ma
A% (17~14 Ma) IZEH L, FER O
& Thalassionema-Cavitatus DHEJK & OEIHE )
RBE XN (K 4). ZHUIFEEERD Cavitasus
ICEA% T, 36~32 Ma [ YERICHILL 72
Cavitatus @ 4 morophologic types &, B L%



28 Ma (2 HRE KFEFEICHBL L 3
morophologic types %, 14 Ma £ TIZZDIZIE
POy LT\ 5. —J5 T, 27 morphologic
types D HELFFHICBRE R ETITRRD T,
HEENEAE BR D %L1 Thalassionema-Cavitatus
D, WEHE I EE A B L CHEfT T 5 2Rk
ICHEBL=bD B 26N D. LER-T,
HEEVEAEBR O RSV, Thalassionema-Cavitatus
RSN sraRrEeRI & - TT7 07 b
EmMOSALIBE T, 5 ORI LV E
BERIC B 5 U 72 TREME DS .

North P. Equatorial Pacific South P. S/STC
(East) (West)
8848 574 D. B| 278 1123
le | 16.75-2.75 | 217.75-0 14-0 7 16.75- 12.5-
24-3 13-0? - -
15-1 20-6.25 13.25- - 2.25-1
9.75-7 - - -
20.75-15.5 - - - 5.5-4.5
c| 18.25-0 17-3 11.75-15 12.25- 7.75-1
16.5-0 - - -
65-0

16-425 | 14-11.75 15—
9.75-3 9.25-1.25 16.75- 45-0?
- 3-0 - -
21-19.25 [27.75-16.25 - 20.75-19.5
- - - 345-195
21-135 19-14.75 >23 >35.5-14.75
14.75-475 | 20-7.75 14-10 25-23.25
15.5-14.75 | 15.75-14.5 >23-14 -

20-16.5

>33.5-16.5 - 32.25-18 7

19.5-7.25 -
215 32.25-14.75 7|
32.25-15
345-171

25 24-145
27.75-16.75 >23

21.75-185 -
29.75-18.75| 24-15.75 | >23-16.25
Cavitatus sp.| 2002 |27.75-24.25 - -

B3 27-morphologic types @ BZ45 7.
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© HEEEBR DR A D morophologic
types OYEHUZBE G- L7z AIREMEDS RIB S 7z,

Thalassionema nitzschioides var. parvum & % iU

\Z3T#% 72 3 morophologic types (Ne, 1422,
1456) 1, 28~20 Ma (T HURIE AP CH{EL
L, BEZ 17~16 Ma (ZALA AL & F K
WEEIZENENILB L., 2L T, B8L%E 3
~1 Ma (2, HFEEFIEER ORAZIZ & b7~ THE
ROV e B Ik~ & VH R L 7.

R BARMIGENX, Thalassionema-Cavitatus 12 IR
WCEPET % Actinocyclus, Thalassiosira 72 &
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BL, (bkA77 07 N EHBEO USRS
W& ZDERERDIIEIZDRNBDHD L
Hffrsns.
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@ Julius, M. & Tanimura, Y., Phylogeny of
Thalassionema Grunow with discussion of
biogeography, stratigraphy, and diagnostic
features. Phycological Society of America,
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