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Abstract. So many fossil taxa have been described and identified so far, that it has become difficult to treat
this growing data set. Therefore, specialists in museums and other laboratories who are working on taxonomy

have compiled this taxonomic information into databases, which allow easy access to the data for each taxon.

While it is easy to use these databases, some problems may occur when interpreting the search results without

careful consideration. Since both paleontologists and biologists are now using the fossil databases with various

study techniques, we discuss in this paper how to use these databases with due care and attention.
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1. (%) #BAZEERE Denticulopsis)® OTEMLE DZLZ (Yanagisawa and Akiba [1990] #e4Z). (F) MG DR % o 7eEHALAR K> @ HL
(FKFE [2008] #HWZE). K: Neodenticula kamtschatica, H : Denticulopsis hustedtii s.l., L : D. lauta, D : D. dimorpha, PD : D. praedimorpha,

HY : D. hyalina, PL : D. praelauta.

Fig. 1. (Left) The taxonomic history of taxa of the marine diatom genus Denticulopsis (modified after Yanagisawa and Akiba [1990]). (Right) The
changes of fossil diatom biozones (modified after Akiba [2008]). K: Neodenticula kamtschatica, H: Denticulopsis hustedtii s.l., L: D. lauta, D:

D. dimorpha, PD: D. praedimorpha, HY: D. hyalina, PL: D. praelauta.
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Fig. 2. Comparison of marine phytoplankton species-(black) and genus-(gray) richness curves and sea-level change indicated in Falkowski et al.
(2004). Global deep-sea oxygen record and paleotemperature change are after Zachos et al. (2001).



{LFH 995

=, ED XD WEFH - W - AKEITE ORE QR
ERLTWwEIr0TF—23EDho20H2 (HlziF
Onodera and Takahashi, 2009; Takahashi et al., 2009). 4
%, B - EROZEEH T TEL, FHEOBBER (YA
X FRELE) AR (—RAREE - 4RI K
WZ Lot « EBRITHKTICEET 28) T &0EH
S, %h%fﬁf‘—ﬂ N—RIFEESNL I LITL- T,
I DERBITGEW—REEFEOEBLZHE R TSI DL
%5DT i&b‘fﬁ s h s,

WEHNHTE 27— 2 R—225, EYOREIEZT TR
, 05 O#CEMFE T 2H5IR L TR 4 R T
BOLY—VvEL DI E3HEITH DL, ZZITiE% L
DEFEREETET MBS, T2 ELTHELATHTWVE
O DBLEZHEFELTWS, LIzoT, AL T —
2o Hz5] T—R2EFERNL, zhbT [EZ
FT| ERTE20ERELOD, SLIEHERED
B - FHL EOMBERADMBRL TT — X2 _R—2FHW»
52 LT, BUOTHIBERERE) & —KEEER - I
DOEE), &5z EYHE L & ORR T BE ST 7z &

DM CIEMLERETITI 2L TS 2 XHI1LX 3125

.

T R—REFABLIHRDORE

HAEYFHREIC L 5T, %Eﬁ’f??émE%
Db DS, HEK - EE TR 720D T — X X=X
7z & 72w, DSDP~IODP 2B 527 v — X VA= R
—EOHM TR S, a 7ML TXFIRX, Tr—2x
v, BHIOZ a7 eV A —ITEESNTED, HEEs
INV—=RX)R=rEXYyvu—RKL), a7iftor
VIV VTRV I ZAMNEToIDHTE L., Tz,
Micropaleontology Reference Center (MRC) 1Zf£H &
TWBILAEARD, H—H L HHETLE % S TR
ENTHY, PHEEHIMRCIZEWTHFEIZHWS Z &
BTEL GEL L BRARESOEREIZ D, 2016 © ).
O EYREC R LR 1 b k2 L EM AR DR
NERPMMREFEINTEY, Zhd AW THEENER
L EEITOIZLEDTE L., ZOME, WFFRE IR
I NLDT— 2%y I« BAZHWTH &
FRAOEXEFIZL, BENEAORIEL %3 [HREE

FEEME] BIRLTET. Fh, TZAN—ADIEAR
BAR O FRES - FBIEEOIBIE T, XOWEREED 7 A 74
TEBL I EIZH U DTS5, Neptune Database D il
D&, TEEREEITE LN EHOHREYICED & D
TUEEIEE N0 E V) BB L T — 2057 — & R—
2fba Tz 2 EITE D, WRWTE 5 7B e #ie - FH
4 5w A H LTz (Falkowski et al., 2004) 75, 4
BELIIEy 7 TF—ROFEAPEEHR SN TS TH S
DT EIFEBICE v, Ey ST R BRIERT

Rk A - A PR - KIESCHE

5710121, KEDOT—X%ED LD ITER - 7HME - 58
il ZJDI#&JEL, BERZHE R 50, #4T8
A TOLAELD 5.

1. BEFHESPCEREEZH T — X DD A

BUE, B4 LEYOBRTFNT gL, BELEY O
CRHBHAL I o TETWS (flE LT, ﬁﬁ@
1% Medlin et al., 2000; Sims et al., 2006, 7 ¥ 7 Tl
McGowen et al., 2009; Steeman et al., 2009). >FHEEt
GELEREO—FMH) ZIEL, I THESATVWEAE
MO HIEERE, WAL L THERRS NIREOEOHE
BERTHAVTWE Y, XD HWEROHEREY 225 Z 0
CEBFE S NS L BERIERES NS, £,
BHODE L WO FEAERIT R v Evwo T
BHEATWS, 3512, 20 &) wibaitskiciEo<
IAERIE, RS REDL < Tu AT, LEREERY
TWEDDIAERIZZ 2 bIMES N THEES TV S
OO, {LHIGRICE S XY ) T —ya v v
FOALEENTWS b DOIZEL TIE, SIF EEEEIEY
HOTIEZLN, BRI LTl %215 % &, Kooistra and
Medlin (1996) 1Zft.A O HBELH CHERMELZTY, B
I w & b 2183,800 5 ~ 218 6,600 HAERT I IFXTFTE
LCWhholzi25) Lifmoi.. —hT, EHTS
5 ay D EEERAVA O 2 HARARIZAY 1/ 9,000 H4ERT & S
TE D (Sims et al, 2006), ZDHEMRMEITITZEIFEL
TWwa, L2LHAELZDE, {EDAZ DI IR -
LT E WO EFEN LR 22 & TH L. Lizdis
T, EMo#lE 2DFEREZH o T 72012iE, HE
M RSCHAEEY & W IGEREFOE, S oIk
CITEELEELY 5 2 1:Th 5 ) HERERIEZE) % /R 3 i
BENEREE CERT LI ENEETH), £2T
BONDEELXDIERE T —AR—ALHFET L2 E0T
SR, RO LWL D FTREME LS V.

2. HLWATT — X DD AL
HOHEOEYE L AR L TWHE (ONA F~<—
A=) EHWRE LML, ZORLKEH O SO GEE
DAEVHEZBL Z WO e EB ST RELHE L T
W EWHIRAE B TORTWS CKRTAIW - A, 1998;
IUAIFE 22, 200572 £). 72, micro-CTAF ¥ VIZXk 3
3SRTCDTERERRNT (RFES O 2 Rizv [2016] <,
(B)ARVA MTEy ML BB ALARSE : http://www.
white-rabbit.jp/) b % O JERERENT RS DS ITAETREE R 12
MELTWE L, BEFERILELNLH LW -
ERER T L VRERIZBLN, 2L H T —X R —
ZEENDL 2 EITE T, TRNETEZD LU oT2 &
I W LWHALE ORI BIEOWLANE DL H Lt
T, ZOXD BHF BT FEOMBIZ L > THHD
RSN HEL, ZhFTHLIENTS Lo



AT =2 _R=X %5 L & OFRA

FORFRDOREL L [FRbn R © &> GEh %2z
LIDITHoTWLTESLD, ZOZErbd, AWl
DEDOEEMD - OIT1F, HHA - FH R TE 2B
i U 7o i AR 2o & AR AT X 2 BRFE L,
SHITIFZOMOBEL THFESEF E O X D BEIEEE L
CHFAFELZED, ZZTCHLATBLALT —XIZH5
WBADT 72 ATE D LI UTF— &= ZAIEHEEE D
BRI NDZENLEEND,
F—AR=ZAFHL ETD [FT—2OEH| (REES
DOARENF D, 2016) THDBZ L5, ZIIFHET LT —
ZEREL, M23E 2 ETWVWZ 50031 ASHEL
THDH, BAEMOLERERLCE»LELNLHE
FOUTERE E, B 2EMrosbb¥Mas s
LTk D, AWM ARRHEC, EeAEROER (B
oK, BENERL EWWERE, REZH X% L4
WER) OMBfFERSEHFS N, SHROMIKEREZS)IC
XoTED XD UHEPERRIANICBENZ 2% THIT 2
FEP)EBLNDIIIILZLD ALY, £201d
121E, MEHEOMERRBLUZEZTELNTA Y VF
VT —ZOEELE E DI, BREYUMEERZENLIZT 2
LA LIEAT2720DF— X=X 7T v b7 5 — Lt
RLAVE—T 2 —AOWEPEEELEL TV 5.

EAL

gL, REHES OfRE Ch 28 ARMEIEL: GRILR)
DIRDIZED, HETIWELERLaAY NS L
Wiziwiz, E7:, ANEFEEL (BERLREEYEE) (2
W, HEE X DEELA 7 — 2 _— 2Bk & 2 oF I
TEHRIZOVWTITHIRWTE S, BLDTHEE VT
Ptz E7z, AREOERITMS T D, MILE—ERELE (7
WEER) & O, BLUERE _LDIAVMETHE
ROIERITRITE o 72, Y EDF 2 70 6 Iz BfRE 12
AL L LT 5.

3CHR

FRIESCHE, 1983, ALASFHEH Efi U D BT 88 = REEE LA IX
o> DUGET—HUER DR & BrR—. TR, 15, 717-723.

FKIESCHE, 2008. LIDlIBEAIKENS—ERLAERF OfF—.
BH=a2—X, 648, 62-71.

Akiba, F., 1986. Middle Miocene to Quaternary diatom biostratigraphy
in the Nankai Trough and Japan Trench, and modified Lower
Miocene through Quaternary diatom zones for middle-to-high
latitudes of the North Pacific. n Kagami, H., Karig, D.E. et al., eds.,
Initial Reports of the Deep Sea Drilling Project, 87, 393—-481. U.S.
Government Printing Office, Washington D.C. doi:10.2973/dsdp.
proc.87.106.1986.

Akiba, F. and Yanagisawa, Y., 1986. Taxonomy, morphology and
phylogeny of the Neogene diatom zonal marker species in the
middle-high latitudes of the North Pacific. /n Kagami, H., Karig
D.E. et al., eds., Initial Reports of the Deep Sea Drilling Project, 87,

20164E3 A

483-554. U.S. Government Printing Office, Washington D.C.
doi:10.2973/dsdp.proc.87.107.1986.

Allen, A.P. and Gillooly, J.F., 2006. Assessing latitudinal gradients in
speciation rates and biodiversity at the global scale. Ecology Letters,
9, 947-954. doi: 10.1111/j.1461-0248.2006.00946.x.

Bailey, J.W., 1854. Notes on new American species and localities of
microscopical organisms. I. Fossil marine Diatomaceae in California.
Smithsonian Contributions to Knowledge, 7, 1-16.

Berger, W.H., 2007. Cenozoic cooling, Antarctic nutrient pump, and
the evolution of whales. Deep-Sea Research I1: Tropical Studies in
Oceanography, 54, 2399-2421. doi:10.1016/j.dsr2.2007.07.024.

Brun, J., 1894. Espéces nouvelles. In Tempere, J., ed., Le Diatomiste,
2, 72-78, 86-88.

Cody, R.D., Levy, R.H., Harwood, D.M. and Sadler, P.M., 2008.
Thinking outside the zone: high-resolution quantitative diatom
biochronology for the Antarctic Neogene. Palaeogeography,
Palaeoclimatology, Palaeoecology, 260, 92—-121.

Falkowski, P.G., Katz, M.E., Knoll, A.H., Quigg, A., Raven, J.A.,
Schofield, O. and Taylor, F.J.R., 2004. The evolution of modern
eukaryotic phytoplankton. Science, 305, 354-360.

Finkel, Z.V., Katz, M.E., Wright, J.D., Schofield, O.M.E. and
Falkowski, P.G., 2005. Climatically driven macroevolutionary
patterns in the size of marine diatoms in the Cenozoic. Proceeding
of the National Academy of Sciences of the United States of America
(PNAS), 102, 8927-8932.

Gradstein, F., Ogg, J. and Smith, A., eds., 2004. A Geologic Time
Scale, 589p., Cambridge University Press, Cambridge.

Gradstein, F., Ogg, J.G., Schmitz, M. and Ogg, G., eds., 2012. The
Geologic Time Scale 2012. 1176p., Elsevier Science Ltd., Amsterdam.

Haq, B.U., Hardenbol, J. and Vail, P.R., 1987. Chronology of
fluctuating sea levels since the Triassic. Science, 235, 1156-1167.
doi:10.1126/science.235.4793.1156.

AKJFE  F - Travaglini, A. * Bentivegna, F., 2016. 7RV FGyFEEEAT
BARTF -2 _R—ZAOHET— 2= L LTORE. 1th, 99,
33-46.

Koizumi, 1., 1973a. The stratigraphic ranges of marine planktonic
diatoms and diatom biostratigraphy in Japan. Memoirs of the
Geological Society of Japan, 8, 35—44.

Koizumi, 1., 1973b. The Late Cenozoic diatoms of Sites 183-193, Leg
19, Deep Sea Drilling Project. In Creager, J.S., Scholl, DW. et al.,
eds., Initial Reports of the Deep Sea Drilling Project, 19, 805-855.
U.S. Government Printing Office, Washington D.C. doi:10.2973/
dsdp.proc.19.130.1973.

Komura, S., 1975. Ikebea, eine neue Gattung der pennaten
Bacillariaceen aus dem Neogene Japans. Transactions and
proceedings of the Palaeontological Society of Japan. New Series,
99, 133-142.

Komura, S., 1980. A new genus of cuneate diatoms from the Miocene
Masuporo Formation of the Tenpoku district, Japan. Iz Memorial
Association of Professor Saburo Kanno’s Retirement, ed., Professor
Saburo Kanno Memorial Volume, 373-378. Tsukuba University,
Tsukuba.

Kooistra, W.H.F.C. and Medlin, L.K., 1996. Evolution of the diatoms
(Bacillariophyta): IV. A reconstruction of their age from small
subunit rRNA coding regions and the fossil record. Molecular
Phylogenetics and Evolution, 6, 391-407.

Lazarus, D., Suzuki, N., Caulet, J.-P., Nigrini, C., Goll, L., Goll, R.,
Dolven, J.K., Diver, P. and Sanfilippo, A., 2015. An evaluated list
of Cenozoic-Recent radiolarian species names (Polycystinea), based
on those used in the DSDP, ODP and IODP deep-sea drilling
programs. Zootaxa, 3999, 301-333.

Liow, L.H. and Stenseth, N.C., 2007. The rise and fall of species:
implications for macroevolutionary and macroecological studies.
Proceedings of the Royal Society B, 274, 2745-2752.

Marx, F.G. and Uhen, M.D., 2010. Climate, critters, and cetaceans:



LH 9% Rk A - A PR - KIESCHE

Cenozoic drivers of the evolution of modern whales. Science, 327,
993-996.

McGowen, M.R., Spaulding, M. and Gatesy, J., 2009. Divergence date
estimation and a comprehensive molecular tree of extant cetaceans.
Molecular Phylogenetics and Evolution, 53, 891-906.

Medlin, L.K., Kooistra, W.H.C.F. and Schmid, A.-M.M., 2000. A
review of the evolution of the diatoms —a total approach using
molecules, morphology and geology. In Witkowski, W. and
Sieminska, J., eds., The Origin and Early Evolution of the Diatoms:
Fossil, Molecular and Biogeographical Approaches, 13-35. W. Szafer
Institute of Botany, Polish Academy of Sciences, Cracow.

Morard, R., Quillévéré, E.,, Escarguel, G., Ujiie, Y., de Garidel-Thoron,
T., Norris, R.D. and de Vargas, C., 2009. Morphological recognition
of cryptic species in the planktonic foraminifer Orbulina universa.
Marine Micropaleontology, 71, 148-165.

KIMNEE « AR, 1998. NA F~—0 —I12 & W ERE
DIETE—RVFEIT BT 2 RIBEREY 20 & L T—. HIZHEES,
197, 40-53.

Onodera, J. and Takahashi, K., 2009. Long-term diatom fluxes in
response to oceanographic conditions at Stations AB and SA in the
central subarctic and the Bering Sea, 1990-1998. Deep-Sea Research
Part I: Oceanographic Research Papers, 56, 189-211.

Rabosky, D.L. and Sorhannus, U., 2009. Diversity dynamics of marine
planktonic diatoms across the Cenozoic. Nature, 457, 183-186.
Rk M BT - AuTat - BN - REURZ, 2016, Ff
HBE AW L Bl 3 KTeA A — ¥ v Z IR O R TR

~OJSH. LA, 99, 63-72.

TRBED < B« PASHFEE « SORACER - AHETENE - ZHBE 77, 2016. 1
AR « &Rl > % — (MRC : Micropaleontological Reference
Center) OIFE) &FREE. L, 99, 47-52.

Schrader, H.-J., 1971. Fecal pellets: role in sedimentation of pelagic
diatoms. Science, 174, 55-57.

Schrader, H.-J., 1973a. Cenozoic diatoms from the northeast Pacific,
Leg 18. In Kulm, L.D., von Huene, R. et al., eds., Initial Reports
of the Deep Sea Drilling Project, 18, 673-797. U.S. Government
Printing Office, Washington, D.C. d0i:10.2973/dsdp.
proc.18.117.1973.

Schrader, H.-J., 1973b. Stratigraphic distribution of marine species
of the diatom Denticula in Neogene North Pacific sediments.
Micropaleontology, 19, 417-430.

4 IEW - OIEME, 1988, BT Y X MEREA Y& —F Y
NFIH. HESEHERS, 107, 809-816.

Simonsen, R. and Kanaya, T., 1961. Notes on the marine species of
the diatom genus Denticula Kiitz. Internationale Revue der gesamten
Hydrobiologie, 46, 498-513.

Sims, P.A., Mann, D.G. and Medlin, L.K., 2006. Evolution of the
diatoms: insights from fossil, biological and molecular data.
Phycologia, 45, 361-402.

Spencer-Cervato, C., 1999. The Cenozoic deep sea microfossil record:
explorations of the DSDP/ODP sample set using the Neptune
Database. Palaecontologia Electronica, 2, 1-268. Online: http://
palaeo-electronica.org/1999 2/neptune/issue2_99.htm.

Steeman, M.E., Hebsgaad, M.B., Fordyce, R.E., Ho, S.Y.W., Rabosky,
D.L., Nielsen, R., Rahbek, C., Glenner, H., Sorensen, M.V. and
Willerslev, E., 2009. Radiation of extant cetaceans driven by

restructuring of the oceans. Systematic Biology, 58, 573-585.

Suto, 1., Kawamura, K., Hagimoto, S., Teraishi, A. and Tanaka, Y.,
2012. Changes in upwelling mechanisms drove the evolution of
marine organisms. Palaeogeography, Palaeoclimatology, Palaeoecology,
339-341, 39-51.

ARKCH, 2016, ¥ =L « F— X X — Z PaleoTax for Windows
ED CIBERpIZROBIR. th, 99, 15-31.

Suzuki, N. and Oba, M., 2015. Oldest fossil records of marine protists
and the geologic history toward the establishment of the modern-
type marine protist world. /n Ohtsuka, S., Suzaki, T., Horiguchi,
T., Suzuki, N. and Not, F. eds., Marine Protists: Diversity and
Dynamics, 359-394, Springer, Tokyo.

Takahashi, K., 1986. Seasonal fluxes of pelagic diatoms in the
subarctic Pacific, 1982-1983. Deep-Sea Research Part A:
Oceanographic Research Papers, 33, 1225-1251.

Takahashi, K., 1989. Silicoflagellates as productivity indicators:
evidence from long temporal and spatial flux variability responding
to hydrography in the northeastern Pacific. Global Biogeochemical
Cycles, 3, 43-61.

BiEFE=, 1993, 77 v 7 bViRT 7 v 7 A EHRTERET - RS
TR OFHH, D . ATREE, 25, 321-329.

Takahashi, K., 1995. Opal particle flux in the subarctic Pacific and
Bering Sea and sidocoenosis preservation hypothesis. /n Tsunogai,
S. et al., eds., Global Fluxes of Carbon and Its Related Substances
in the Coastal Sea-Ocean-Atmosphere System, Proceedings of the
1994 Sapporo IGBP Symposium, 468-466. M & J. International,
Yokohama.

Takahashi, K., Onodera, J. and Katsurada, Y., 2009. Relationship
between time-series diatom fluxes in the central and western
equatorial Pacific and ENSO-associated migrations of the Western
Pacific Warm Pool. Deep-Sea Research Part I: Oceanographic
Research Papers, 56, 1298-1318.

b B SRACER, 2016, MUY OTEHEEE O HES) 2
WO L RO ®mIMA. LA, 99, 73-83.

IAIENH « S 5% - SUUPAES - SREZEHM, 2005, EEBE Chaetoceros
pseudocurvisetus DEIGTY L JREALR OBIMR. Researches in Organic
Geochemistry, 20, 7-13.

Yanagisawa, Y. and Akiba, F, 1990. Taxonomy and phylogeny of the
three marine diatom genera, Crucidenticula, Denticulopsis and
Neodenticula. Bulletin of the Geological Survey of Japan, 41,
197-301.

Yanagisawa, Y. and Akiba, F., 1998. Refined Neogene diatom
biostratigraphy for the northwest Pacific around Japan, with an
introduction of code numbers for selected diatom biohorizons.
Journal of the Geological Society of Japan, 104, 395-414.

Yanagisawa, Y., Suto, 1., Akiba, F, Tanimura, Y. and Shiono, M., 2003.
Diatom. In Ikeya, N., Hirano, H. and Ogasawara, K., eds., The
Database of Japanese Fossil Type Specimens described during the
20th Century (Part 3), Special Papers, no. 41, 9-36. Palaeontological
Society of Japan, Tokyo.

Zachos, J., Pagani, M., Sloan, L., Thomas, E. and Billups, K., 2001.
Trends, rhythms, and aberrations in global climate 65 Ma to
present. Science, 292, 686—693.

(20154F9 A 10 H&AY, 20154F12 A 10 HAZ3#)




