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B2EOIT5-1T6 - VI L L (el
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Fig. 24 flimi - Sl L A MRIRI AT
W5, ZORSUER (Lectotype) 3 7R
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(Ichikawa and Hayami, 1978 ; Matsumoto.
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NTWS, AMOEIEA T 23, 7T
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AUISTT v~ A YT 4 TV OHE
BES2LNMABCE S5 T0EH,
BA26 EBER Sh gy (Wright et
al, 1996). ZhEBEERotGE, 72
¥ YT 4% 7 X Platicenticeras 5dH D,
Zhid, v—ZbYeF a7y EDULD
B TH AN v/ ST Vi FEHIG N
TWa. Fokyr ko, RN
CEET S, b7V hox a2~ -
AT Tt — - AR~
ZOTIB= A MHOEDONELHIGEN T
B,

TyES A PGBy A4 L R,
HORBICT a4 bk AHBERE
Holkh, ZhbRLL DL IR
SHRTVBREENHE. ThANehOR
H(BoMs?) k- B & - BEl0
MEIEH Eo i 58 DE—5 4 |
(Korite) YIFETh2=MiAEL T
VA%, 1981 402 International Colored
Gemstone Commission (ICGC) (ko
TV EZA L (Ammolite) LWL FHE
Leians (bRl cznr g
DFRS—= A MO EDBAEAIT, DT R
T—Y Ay 7-HOFY Z - £ 0
ZMO LD ENEHEN TS,

X #
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<ABDPF YR NAE>
C A, R & VD
<HEEHOmBR L BHAT >
CHRED LR AV B,
< —FBOHREH >
CBEED L W
C—EEOMEEE LTRROEI BEDAH B
Nature, Science, Sedimentology, Palaeontology, Geology,
Palaeoceanography, Tectonophysics, Lethaia, Paleobiology, Lithos,
EOQS
<EHEHH, AREOHKT >
- (ffl) Allen, J.R.L., 1985, Title of the paper
< number (ne.)/series (Ser.)/section (Sec.) D Fid >
- series & section IZMERERL D 1EF & # 2 FEH A A2 L TaHE
FEL, prlichryvrkAhS
c no. & volume 28 LY LCTF v 2 {&IZiZL kv
- (5
%% no, 15, 1-50
#xx% Ser, C, 15, 1-50.
R See. 11, 15, 1-50.
<%, HOELE>
CBEFETF 9 oRIILT, BE, p & HEE
- (ff) #x 14, 1-50.
- HITE, HEECE MR OBAOE
< (fil) w14, 963p
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<BATROYIH>
CHFARIZGEBOSH ed. &S
CARKD &4 P EEHEFIZT B AEETEO AT Lk,
RN - DRI B L.
C RTHAIEROBAERD L 04 RT. BICENHMRE OB
Ai3BIFIRT 5.
c ALDOLHTIE [Reading (1986, 1987) 1) (B—&EHD&H
N DEENIE )
SR [ (Reading, 1986 ; Smith, 1987). ]
() WTOEKERIOFIRIEL,; 2K LT3,
- () Reading, H.G., 1986 ed., Sedimentary environments and
facies. 2nd. Ed. Blackwell Sci. Publ. Oxford, 615p.
<HHEHODH ZEIFY (HITAR, Mem., Spec. Publ. k&) DRI
5N >
- HONBIRHIRMORITHAT OB % Tpp./p. E 2w
CEREEEHR OB InE DT B
Mitchum, Jr., R.M., 1977, Seismic stratigraphy and global changes
of sea level, Part 11 : Glossary of terms used in seismic stratig-
raphy. In Payton, C.E., ed., Seismic stratigraphy - applica-
tion to hydrocarbon exploration, Mem. Amer. Assoc. Petrol.
Geol., no. 26, 205-212.
Eldredge, N. and Gould, S.]J., 1972, Punctuated equilibria : an alter-
native to phyletic gradualism. In Schopf, T.J.M., ed., Models
in paleobiology, Freeman, San Francisco, 82-115.
<HEEALBEAOMOa Vv ()>
A,
- () Mem. Fac. Sci. Kyushu Univ.
< Mem./Bull. Z& & Db >
- RITHB ORI B <
- (5) Bull. Amer. Assoc. Petrol. Geol.




Bull. Geol. Soc. Amer.
Spec. Publ. Geol. Soc. Amer.
<HSCRFL O I HERE >
© A S TERROMEREIEI I AADLIZE T
ZEHENBETTHERLBAIZE " 7 THE
< GRS T O BEFIRE >
- DT OB E MRS T TRRIT %
1) HIFRIIEEEELOT LT 7Ry MEE L, R-&FED

BVIFE—DEEROD TIRERIEE T 5.

2) BAHAFEEWCBOTCE, FTHEEEROLENRELT
BFIL, KIZZDOHMORI—OFE2FE T LI REHD T,
PR RAAREE L TIIOWTHSIT 5.

3) AXHTIBLEOFEFEDEOIE NEH] Jetal] THEL,
IR DAL TE—EFRE 3R FORE, ki
HTORTIEIZESZa, b, c..aMT5. LT,
AP TRICERENAEOPLTLEa L 3A 50,

<BR3ZAEESBEEECHI >

B MRS 1065587, 85T

CRER LR AR T 52 L2k, BikEHE—T5
CHEEPSNOMERH—R AR LA, BRI T, HEIH
(R e

C AT TREE (v TELLE) OMEE, AREEREMBIERE
WTnknk 2123, AL ERIERRICHRT 5. &k, @Y
24 FAEBIREATRUABAICE, 7 CHD

Acta Geol. Sinica : Acta Geologica Sinica (JUWE = © flE)

Acta Palaeontol. Sinica : Acta Palaeontologica Sinica (H4H1%
o pE)

Acta Micropalaeontol. Sinica : Acta Micropalaeontologica Sinica
(s R E)

Amer. Jour. Sci. : American Journal of Science

Amer. Mineral. : The American Mineralogist

Ann. Rev. Earth Planetary Sci. : Annual Review of Earth Planetary
Sciences

Austral. Jour. Sci. : Australian Journal of Science

AAPG Bull. 7213 Bull. Amer. Assoc. Petrol. Geol. : Bulletin of the
American Association of Petroleum Geologists

Bull. Amer. Mus. Nat. Hist. : Bulletin of the American Museum of
Natural History

Bull. British Mus. (Nat. Hist.) : Bulletin of the British Museum
(Natural History)

Bull. Canad. Petrol. Geol. : Bulletin of Canadian Petroleum Geology

Bull. Geol. Soc. Amer. : Geological Society of America, Bulletin

Bull. Geol. Surv. Canada : Bulletin of Geological Survey of Canada

Bull. Geol. Surv. Japan : Bulletin of Geological Survey of Japan

Bull. Internat. Assoc. Engin. Geol. : Bulletin of International
Association of Engineering Geology

Bull. Natn. Sci. Mus. : Bulletin of National Science Museum

Bull. Volcanol. Soc. Japan : Bulletin of the Volcanological Society
of Japan

Canad. Jour. Earth Sci. : Canadian Journal of Earth Sciences

Canad. Mineral. : Canadian Mineralogists

Chem. Geol. : Chemical Geology

Contrib. Mineral. Petrol. : Contributions to Mineralogy and
Petrology

Cret. Res. : Cretaceous Research

Deep See Res. : Deep Sea Research

Earth Moon Planets : Earth, Moon and Planets

Earth Planet. Seci. Lett. : Earth and Planetary Science Letters

Earth-Sci. Rev. : Earth-Science Reviews

Econ. Geol. : Economic Geology

Env. Sci. Tech. : Environment, Science and Technology

Europ. Jour. Mineral. : European Journal of Mineralogy

Geochim. Cosmochim. Acta. : Geochimica et Cosmochimica Acta

Geochem. Jour. : Geochemical Journal

Geol. Abs. : Geological Abstracts

Geol. Jour. : Geological Journal

Geol. Jb. : Geologisches Jahrbuch

Geol. Mag. : Geological Magazine

Geol. Rund. : Geologische Rundschau

Geo-Mar. Lett. : Geo-Marine Letters

Geophys. Explor. : Geophysical Exploration

Geophys. Res. Lett. : Geophysical Research Letters

Geost. Newsl. : Geostandards Newsletter

Internat. Geol. Rev. : International Geology Review

Isotope Geosci. : Isotope Geoscience

Japan. Jour. Geol. Geogr. : Japanese Journal of Geology and Geo-
graphy

Jour. Cryst. Growth : Journal of Crystal Growth

Jour. Geogr. : Journal of Geography

Jour. Geol. Soc. Japan : Journal of the Geological Society of Japan

Jour. Geol. Soc. London : Journal of the Geological Society, London

JoAur. Geol. : Journal of Geology

Jour. Geophys. Res. : Journal of Geophysical Research

Jour. Hydrol. : Journal of Hydrology

Jour. Mineral. Soc. Japan : Journal of Mineralogical Society of Japan

Jour. Mineral. Petrol. Econ. Geol. : Journal of Mineralogy, Petrol-
ogy and Economic Geology

Jour. Paleontol. : Journal of Paleontology

Jour. Petrol. : Journal of Petrology

Jour. S. Amer. Earth Sci. : Journal of South American Earth
Sciences

Jour. Struct. Geol. : Journal of Structural Geology

Jour. Metamorphic Geol. : Journal of Metamorphic Geology

Jour. Sediment. Petrol. : Journal of Sedimentary Petrology

Jour. SE. Asian Earth Sci. : Journal of Southeast Asian Earth Sci-
ences

Marine Geol. : Marine Geology

Mem. Amer. Assoc. Petrol. Geol. : Memoir of the American Associa-
tion of Petroleum Geologists

Mem. Canad. Soc. Petrol. Geol. : Memoir of Canadian Society of Pe-
troleum Geologists

Mem. Geol. Soc. Japan : The Memoirs of the Geological Society of
Japan (HUWEEGRE)

Mem. Natn. Sci. Mus. : Memoirs of the National Science Museum

Mem. Soc. geol. France : Memoires de la Societe geologigue de
France

Mineral. Deposita : Mineralium Deposita

Mineral. Abs. : Mineralogical Abstracts

Mineral. Jour. : Mineralogical Journal

Mineral. Mag. : Mineralogical Magazine

Mineral. Rec. : Mineralogical Record

Mining. Geol. : Mining Geology

Mineral. Petrol. : Mineralogy and Petrology

Mining Surv. : Mining Survey
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Monogr. Assoc. Geol. Collab. Japan : Monograph, the Association
for the Geological Collaboration in Japan (HiFHWfE.81)

N. Jb. Mineral. Abhand. : Neues Jahrbuch fr Mineralogie
Abhandlungen

N. Jb. Mineral. Monat. : Neues Jahrbuch fr Mineralogie
Monatshefte

Nucl. Tracks Radiation Meas. : Nuclear Tracks and Radiation
Measurements

Ore Geol. Rev. : Ore Geology Reviews

Org. Geochem. : Organic Geochemistry

Palaeogeogr. Palaeoclimatol. Palaeoecol. : Palaecogeography,
Palaeoclimatology, Palaeoecology

Palaeontol. Soc. Japan, Spec. Pap. : Palaeontological Society of
Japan, Special Papers

Paleont. Res. : Paleontological Research

Phil. Trans. Roy. Soc. London : Philosophical Transaction of Royal
Society, London

Phys. Earth Planet. Inter. : Physics of the Earth and Planetary
Interiors

Phys. Chem. Earth : Physics and Chemistry of the Earth

Phys. Chem. Minerals : Physics and Chemistry of Minerals

Precam. Res. : Precambrian Research

Proc. Japan Acad. : Proceedings of the Japan Academy

Proc. Pacific Sci. Congr. : Proceedings of the Pacific Science
Congress

Quatern. Res. : Quaternary Research, An Interdisciplinary Journal

Rec. Progr. Nat. Sci. Japan : Recent Progress of Natural Sciences
in Japan

Rep. Geol. Surv. Japan : Report of Geological Survey of Japan

Sediment. Geol. : Sedimentary Geology

Smith. Contrib. Paleobiol. : Smithsonian Contributions to Paleo-
biology

Spec. Publ. Soc. Econ. Paleont. Mineral. : Society of Economic
Paleontologists and Mineralogists, Special Publications

Spec. Publ. SEPM : SEPM (Society for Sedimentary Geology),
Special Publication

Trans. Proc. Palaeontol. Soc. Japan : Transactions and Proceed-
ings of the Palaeonotological Society of Japan, new series

U.S. Geol. Surv. Prof. Pap. : U.S. Geological Survey, Professional
Paper

Z. geol. Wiss. : Zeitschrift fur geologische Wissenschaften

Z. Kristal. : Zeitschrift fr Kristallographie

<ithEPMT THHERE%:
5| SRDOBBECHI>

R AAREY - MR R R ERREH

Abstract : Abstr.

Academy : Acad.
America/American: Amer.
Analytical : Anal.

Annual : Ann.

Association : Assoc.
Australia : Aust.

Bulletin : Bull.

Canadian : Canad.
Company : Co.

College : Coll.
Congress : Congr.
Contributions : Contrib.
Crystal ; Cryst.

Department : Dept.

Earthquake : Earthq.
Economic : Econ.
Education : Educ.
Engineering : Engin.
Environment : Env.
Exploration : Explor.

Faculty : Fac.
Foraminiferal, Foraminifer(s) : Foram.

General : Gen.
Geochemistry/Geochemical : Geochem.
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Geography/Geographical : Ceogr.
Geological : Ceol.
Geology/Geologists : Geol.
geologischen : geol.
Geophysics/Geophysical : Geophys.
Geosciences : Geosci.

History : Hist.
Hydrology : Hydrol.

Imperial : Imp.
Institute : Inst.
International : Intern.

Jahrbuch : Jahrb.
Japanese : Japan.
Journal : Jour.
Jubilee : Jub.

Laboratory : Lab.
Letters : Lett.
Liberal : Lib.
Limited : Ltd.

Magazine : Mag.

Mathematical : Math.

Meeting : Meet.

Memoirs/Memorial : Mem.
Mineralogy/Mineralogical/ Mineralogist : Mineral.
Mining : Mining

Monograph : Monogr.

Museum : Mus.

National : Natn.
Natural : Nat.

Neus : N.

New Series: N. S,
Newsletter : Newsl.




New Zealand : N. J.
Nuclear : Nucl.
Number : no.

Organic : Org.

Palaeoclimatology : Palaeoclimatol.
Palaeoecology : Palaececol.
Palacogeography : Palaeogeogr.
Palaeontology : Palaeontol.
Paleontology : Paleont.
Paleobiology : Paleobiol.
Paleontological : Paleont.

Paper : Pap.

Petroleum : Petrol.

Petrology : Petrol.

Philosophy : Phil.

Philosophical : Phil.
Precambrian : Precam.
Proceedings : Proc.
Professional : Prof.

Professor : Prof.

Progress : Progr.

Promotion : Prom.

Publications : Publ.

Quaternary : Quatern.

Record/Recent : Rec.

Report : Rep.

Reseach : Res.

Reviews : Rev.

Royal : Roy.

Science : Sci.

Section : Sec.
Sedimentology/Sedimentological : Sed.
Seismology/Seismotolical : Seismol.
Series : Ser.

Society : Soc.

Special : Spec.

Stratigraphs : Stratigr.

Structural : Struct.

Survey : Surv.

Systematic : Syst.

Technical : Tech.
Transactions : Trans.

Underground : Undergr.
United States: U. S.

University : Univ.

Volcanology : Volcanol.
Volume : Vol.

Zeitschrift : Z.

<MESHEICHITS
HAEMIREE>

W2 RERESS 106558 9 5 116

1. BBO&EE
SBLUNEL KU [sp.] LEBITHWONBBATIIARKL L
W,

SBLLLVCICHELE AR LORT—EHIE L AW THLA
%, 20, MOZKEREAAE L VREITIIEET A I LN TE
5.

&lcf] laff.] % &2 < i & V2541 Rotalipora of. cush-
mani % 721%, Rotalipora sp. cf. R. cushmani® & 5 12V, {255
FTERLATHIE—T 5. HiHEOHAOBLHOARITHE L T,
lcf.) Taff.] ZEZME»AVELERVIBEICETS, REOH
BOHBAIE [cf] BROBEZITEERTHILATE S,

2. HEIIOWT

eH LV Aoy (P, FEAE) 1220 T, [new species]
Mmew genus] &3 AIE8IL, Systematic description DD RHIL
1ZDHBTIVAXNTHNS,

QAT DFDMOEN TIIERETH S [n. sp.] [n. gen] #H
3.

3. Systematic description, Taxonomic note&&UY /=
LURAMIDWT

 Systematic description {$A& XX H{ZAd, Conclusion & & D%,

Acknowledgments DHIZHE <. JERIBLLTOED 38D,

@ Taxonomic note [ZA 3 H1Z A 5 A (2 Systematic description

LRICHEIZAN S, AIZAR T Iappendix & UTXREEY A b
DB TE RV,

€ Taxonomic note DIERIFALHIZANBHARYTIRT
Systematic description {Z#$ 3¢ D& T 5.

¢ Systematic description % Taxonomic note # {114, ¥ /=4
Z b D&% (A L appendix & LT Y A P ORIZHT B,

4, % Systematic description DEE S
SRMLLALE HebIUIRBELFIEAE-LErELL
EHO W,

SRRtk E OBIZET—1T% AN 5B,

SN EME ST ARTHEHAR v 4 A LT3, EORRE
PEHELIPEEFEENVHTE S,

SXmEF T [Figure(®) | 12& > TURY. HABSE 1254605
My LESES A, 11,1 28R TS. R—EEKZON
T, 1. 1a, 1. 1IbBHAWIEL la bFE LR L TE R,

¢ Ay MY (RElFsLE0TaEL), Y/ 2ak
Li-EREamLoFESL, FK, pddET5X— Y8 pl (pls)
TS5 7L - b ER, fig. (figs) 2T 2 XHEFOIEIZZZL, 2
Ve TRYAEOL TS, L, MEEXOBEROMATIREY
* FTRYS. R TCRERL -BERORL£IET2HA1L
3wy TRPD, BT CERRIZEY. T ABA IRITIHE B
BT HIMOBARIEELLERIETHAORIEREEE,
&TaryeTRYS, &b, WKkEky/ =LA &0 EET
Ak, WEEHICEEE AN - 2RSS BV K S AT S,

4 Diagnosis, Description, Remarks, Locality & & OB E I3 ¥ HILH
Hizfid» ZeAnTE s, HEOWHIZIEELEL, HELZHZA 2 Y
gy EL, ¥Ud FERE (- B TeEEEy
LTIz AR AR,
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Superfamily Rotaliporacea Sigal, 1958
Family Hedbergellidae Loeblich and Tappan, 1961
Subfamily incertae sedis
Genus Dicarinella Porthault, 1970
Dicarinella hagni (Scheibnerova, 1962)
Figure 1-1—1-3

Praeglobotruncana hagni Scheibnerova, 1962, p. 219, figs. 6a—c.
Praeglobotruncana sp. cf. P. hagni Scheibnerova. Butt, 1966,

p. 174, figs. 2a—c (not la-c, 3a—4c).
Globotruncana kupperi Thalmann. Marianos and Zingula, 1966, p.

340341, pl. 39, figs. 6a—c.
Dicarinella hagni (Scheibnerova). Robaszynski and Caron, 1979,

p. 79-86, pl. 56, figs. la—c, 2a—c, pl. 57, figs. la—c, 2a—d; Caron,

1985, p. 45, figs.18.2a-c, 3a—c.

Hypotype.—KZG No. 0000.
Locality and Horizon.— The hypotype specimen is from
..................... middle part of Takinosawa Formation.

Dicarinella imbricata (Mornod, 1950)
Figure 1-4

Globotruncana (Globotruncana) imbricata Mornod, 1950,
p. 589-590, figs. 5 (Hl a-d).

Dicarinella imbricata (Mornod). Robaszynski and Caron, 1979, p.
87-92, pl. 58, figs. la—c, 2a—d, pl. 59, figs. la-c, 2a—c; Caron,
1985, p. 45, figs. 18.4a-c, ba-c.

Remarks.—This species is ...covereenece.
Locality and Horizon.-The hypotype specimen is from sam-
ple SRN-101, middle part of the Takinosawa Formation,

Remarks.—This species resembles t0 .....ocovviveneinererrinenn but middle Turonian.
differ from vcoovereeeee. e
A « L o chalcopyrite Cep
< ﬁm#@% f t m mg 75 > chlorite* Chl
chloritoid Cld
) chondrodite Chn (Hu)

G 106258 10, 11 5 1248#% chromite Chr Sph
chrysotile Ctl (Srp)
clinochlore Cln (Chl)

= R = clinoenstatite Cen (Px)
bR BBs BEEES clinoferrosilite Cfs (Px)
acmite Acm (Px/Npx) clinohumite Chu (Hu)
actinolite Act (Amp/Can) clinozoisite Czo (Ep)
aegirine Ae (Px/Npx) coesite Coe
aegirine-augite Agt (Px/Npx) cordierite Crd
akermanite Ak Mel) corundum Crn
Al,SiO5 mineral® Als covellite Cv
albite Ab (Fld/Afs/Pl) cristobalite Crs
alkali feldspar® Afs (Fld) crossite Cro (Amp/Nam)
allanite Aln (Ep) cummingtonite Cum (Amp)
almandine Alm (Grt) daphnite Dph (Chl)
amphibole* Amp (Oam/Cam/Nam) deerite Der
analcime (analcite) Anl (Zeo) diamond Dia
anatase Ant diaspore Dsp
andalusite And (Als) digenite Dg
andesine Ads (Fid/ Pl diopside Di (Px/Cpx)
andradite Adr (Grt) dolomite Dol (Cbn)
anhydrite Anh dravite Drv (Tur)
ankerite Ank (Chn) eckermannite Eck (Amp/Nam)
annite Ann (Bt) edenite Ed (Amp/Cam)
anorthite An (F1d/ P elbaite Elb (Tur)
anorthoclase Anc T (F1d/ Afs) enstatite En (Px/0px)
anthophyllite Ath (Amp/Oam) epidote* Ep
antigorite Atg (Srp) fassaite Fst (Px/Cpx)
apatite Ap fayalite Fa [(e))]
apophyllite Apo feldspar* Fid (P1/Afs)
aragonite Arg (Cbn) ferroactinolite Fac (Amp/Cam)
arfvedsonite Arf (Amp/Nam) ferrocarpholite Fep
arsenopyrite Apy ferroedenite Fed (Amp/Cam)
augite Aug (Px/Cpx) ferroglaucophane Fgl (Amp/Nam)
axinite Ax ferropargasite Fpa (Amp/Cam)
barite Brt ferrosilite Fs (Px/Opx)
barroisite Bar (Amp) ferrotremolite Fir (Amp/Cam)
beryl Brl ferrotschermakite Fts (Amp/Cam)
biotite* Bt (Phl) fluorite Fl
bornite Bn forsterite Fo [(0)))
bronzite Brz t (Px/Opx) galena Gn
brookite Brk garnet* Grt .
brucite Bre gedrite Ged (Amp/Oam)
bustamite Bst gehlenite Gh (Mel)
bshmite Bhm gibbsite Gbs
bytownite Byt 1 (F1d/P1) glauconite Glt
Ca-clinoamphibole* Cam (Amp) glaucophane Gln (Amp/Nam)
Ca-clinopyroxene® Cpx (Px) goethite Gt
Ca-tschermak Cat (Px/Cpx) graphite Gr
calcite Cal (Cbn) grossular Grs (Grt)
cancrinite Cen grunerite Gru (Amp)
carbonate mineral® Cbn ¥ gypsum Gp
carpholite Crp halite HI1
cassiterite Cst hastingsite Hs (Amp/Cam)
celadonite Cel hatiyne Hyn
celestite (celestine) Cls hedenbergite Hd (Px/Cpx)
chabazite (chabasite) Chz (Zeo) hematite Hem
chalcocite Cle hercynite He (Spl)
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heulandite
hornblende
humite*
hydrogrossular
hypersthene
illite

ilmenite

jadeite
johannsenite
K-feldspar*
kaersutite
kalsilite
kaolinite
katophorite
kornerupine
kosmochlor
kyanite
labradorite
laumontite
lawsonite
lepidolite
leucite

limonite
lizardite
I6llingite
maghemite
magnesiocarpholite
magnesiokatophorite
magnesioriebeckite
magnesite
magnetite
majorite
margarite
marialite
meionite
melilite*
Mg-tschermakite
microcline
minnesotaite
molybdenite
monazite
monticellite
montmorillonite
mullite
muscovite
Na-clinoamphibole*
Na-clinopyroxene*
natrolite
nepheline
norbergite
nosean

nyboite
oligoclase
olivine*
omphacite
opaque mineral®
orthoamphibole*
orthoclase
orthopyroxene*
osumilite
paragonite
pargasite
pectolite
pentlandite
periclase
perovskite
phengite
phlogopite
piemontite
pigeonite
plagioclase™
prehnite
protoenstatite
pumpellyite
pyrite

pyrope
pyrophyliite
pyroxene*
pyrrhotite
quartz
rhodochrosite
rhodonite
riebeckite

rutile

sanidine
sapphirine
scapolite*
schorl

Omp
Opq 1
Oam
Or
Opx
Osm
Pg
Prg
Pct
Pn
Per

Phn
Phl
Pie T
Pgt

Prh
Pen
Pmp

Prp
Prl

Po
Qtz
Rds
Rdn
Rbk
Rt
Sa
Spr
Scp
Srl

(Zeo)
(Amp/Cam)

(Grt)
(Px/Opx)

(Px/Npx)
(Px/Cpx)
(Fid)

(Amp/Cam)
(Amp)
(Px/Npx)
Al

S
(Fld/PY)
(Zeo)

(Srp)

(Amp)
(Amp/Nam)
(Cbn)

(Sph

(Grt)

(Scp)
(Scp)

(Px/Opx)
(Fld/ Afs/Kfs)

()

(Amp)
(Px)
(Zeo)
(Hu)

(Amp/Nam)
(F1d / Ply

(Px/Npx)

(Amp)
(Fld/ Afs/Kfs)
(Px)

(Amp/Cam)

(Bt)

(Ep)
(Px/Cpx)
(Fid)

(Px/Opx)

(Grt)
(Opx/Cpx)

{Cbn)
(Amp/Nam)
(Fld/ Afs/Kfs)

(Tur)

sericite Src

serpentine* Srp

siderite Sd (Cbn)
sillimanite Sil (Als)
sodalite Sdl

spessartine Sps (Grt)
sphalerite Sp

sphene = titanite Spn

spinel* Spl

spodumene Spd Px)
staurolite St

stilbite Sth (Zeo)
stilpnomelane Stp

stishovite Sts

strontianite Str (Cbn)
sudoite Sud

tale Tle

taramite Trm (Amp)
thomsonite Tms (Zeo)
titanite = sphene Ttn

topaz Toz

tourmaline* Tur

tremolite Tr (Amp/Cam)
tridymite Trd

troilite Tro

tschermakite Ts (Amp/Cam)
ulvospinel Usp (Spl)
uvarovite Uvr T (Grt)
vermiculite Vrm

vesuvianite Ves

wairakite Wai (Zeo)
winchite Wnc (Amp)
witherite Wth (Cbn)
wollastonite Wo

wiistite Wus

zeolite™ Zeo

zircon Zrn

zoisite Zo (Ep)
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5 : Descriptive biostratigraphy and biostratigraphic tocls (138
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6 : Radiolarian across critical boundary intervals (D886 ; R
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7 : Recent advances in systematics, taxonomy, and phylogeny
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