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AUSTRIA AND THEIR STRÄTICRAPHIC USE

H. STRADNER*

'' 

^.L' 
f^)d- V\L fi"+

u,.*-ev R6+
Scction l-l'apcr 60

.,i. z. .Bii-.{t, - uL - EAQ.

s?
nllSTIiÄCT. lLc Di3dnsrcridac of rl'r ch5' Coc.oiirLopho;de' .o ln. .ncou rcr.d nr rl,c nHrnrc

, sednDonrs of no.rLern ,{nrr.i uD ro rLc end ol l9;8 r. .lAr.iL.d nnd ill,r:hr.d. Bodr ridct of rlrc
nnt rrar- o. msc c-shrpe.l hirrclossiß rrc depic!.d xnd crr,hnrc.l, A.lcrailcd li{ of r..l,nicrl r;ür.
is includc.l in rhc ctrnprer.n rhe srstenhrics of trc Disco {cridrc. Onl}' o c srrcnn.n of cach fo.n}
sp€ci€s is illusrrured. TLe possil,iliries ol tLc usc ol llc d;ecorsr..s N )m.hcr.fo!.ils d. d'sctrls.d. It
.an !c 5rdcd tlut di'coaders en bc tr.€d ;n $hbinhiDg seolosic boundr.i.s Ly r.cordin:: tlrri.
occulr.nrc in *did€nß. Becausc of the 3nrall dnDensionr or r'r..e fos.ils the .Lancts of rcsorkins
inro youns€. redimenrb.re srcarer rhan rnh .th.r hn:rofos3il3. Tlrcrclurc .arc has ro b. r ken in
eynluäting drc resulls of di!$isr€r"dirsfuDr, l.hcn 'loDg-rangc" Iornllpccics hryc b&n found.

As {r. !s ca{ be jndged from rle pre.enr rci,lt. rl,r Pll€or€xc-E;rnr,c ]oundar/ as ]cll as tle
Hclvetiurn-To.tonium bound!.y a.e clcarly exprr$ed Lr .hanses of rhe a3senrllleei of rlre
iliscoas.€r5,

/'RDSUMtr. Cr himon. döc.it la frDrillc .l$ Discor{ir;dar d. ll di.:c dcs Co.coli!l'ophornlas
{ huri.s naqu'n h fin dc t95a drns lcs sadttr.nß D)rriN d. l',{.tricne.lu \o.di il €n dönnc.lcs
: illustr{ions, Iis dctrx flccs dcs Dricrofossil€, n lone d'iroile phrc od dc roscnc sonr dipcinrcs
\.cr €xpliqu,i€s. Une lisle ditaillie d.s rehrcs rerLnnrues rr inrlusc dxns lc rlapitrc sur la sr!r.1 r-' irisotion dcs Discoa$,:.idü, r,ris on n'illNt.e qtr1rn {ul spa.nncn d.. rlx.rtrc fonr.-c.ric.. On

dic.utc de5 urges porlil,lc d€s di,cör,rcrs conn)c Iossil.*snidcr, On p.!! dirc ((e lc5 Discoar.ridas
setv.nr i, aralli. des ünirc, gaolosiques du fair dc icur apruritioD d!,s lc. sidnnctr!., Ä caüsc dc ln
fai}le d;fr.nsion dc .cs fo:,iles, Ics chäncc$ dc rcpri"c dnns des sidnn.n6 pirh jo,ncs lonr Dl$
grandes quc pou. lcs rntrq microfossil.s. Prr coxstqdenr, :Irnnd soin doit ar.c pris drns farnluariotr
d€s isuhrrs des di.grunnDcs lorlqnc I'on ronvc c.[e clpac, cn p.ofondcür, {,r ur. lurge li.rdnc.

Äntanr qrc I'on pnissc cn jnser d€s lisulrab prisedrs, Ics Iimircs du P.liocin..Eeine aussi
l,ien qüc ccllcs dtr Helvctiu*To.ro utrr, sont .lairur.nr iniliqudcs pn. l€6 modificarioG dcs.sj.n!
Irlasq d€ discons!€n.

, 
'.- Inrrocluction Dcilandrc put thc Dlcoasrcr;dae on accounr ot their

,^ .i.nDDg thc cal.arcous nicrofo$ils the @ccol;ths optical propcrtv as singlc c4rtals inro his DÖ' ordcr
,, undqubtcdly arc not only the smallest but also thc üost oI thc örthol;lhac. Thosc inclü.ic lhc DFcoi\rcridrc,I n"ntcro"s. Thc study of thc oval an.l ihe star-shapcd thc 't horacorphacddac and thc l}.ratudoryhacridac.

-\ 
rclics of !h;s clr$ of fo*il flag(llates {Coccolithopho- Äs thc discoastcrs ol thc fami\'ol rhc Discoasreridrc

. ridc.l- has wi.hin lhc la.L d..-dc "roJ\cd rhc intcrc,t oc.ur oc,,ll)r in n,. h Sr".,r nLmL.r rh,i rtr"rc "r.-/\'of mbre and morc geolog;sts thc lLorld ovü. up ro scvoal mittions of thcm to bc found in onc- Thc f.mily of thc Discoastcridäc, which as thcjr cubic inch, it is ro be cxpcctcd rhat thcy crn Iurnish
nane implies is charactc zcd by flat srar-shapcd somc valuablc cvidencc to thc pctroteum Scotosist.

. platcs, was named by Tan Sin Hok in 1927. In 1950 'Ihis preliminar), rcpo has bccn prcparc.l not onty
*Asne$tra$c 56, Ko.r**ur,""gL'ivi".. a*tlil.

O 1959 Eifth Wortd Pctrolcum Consrc$. Pcmission crantcd to pnblish Aftcr May 30. 1959.



to show what h.s bccn found in discoastcrs hc.c in
Austr;a yct, but also to poiDt to the imPortant fact
that thc study of thesc microfo$ils may be an addi-
donal hclp in biostratigraphy.

Syerematice and Dcscription o{ rhe Forn-Specice
In l9i2 L"ral d.".ribcd a rec, nt pLnttonic prorir

iro,n rh. -\{cdir, 'ran."n S.. ". l)i..oai.r p1änc'on:-

cus, thc surfacc oI which was covcrcd rv;th many fivc-
and .i*-ray"d st"rs. As Lhi n mrrlabl. orc-Dism i'
not gcncrally acccptcd as a )iving rcprcscntativc of
thc fossit discoastcridac, all discoastcrs dcscribcd in
rhis papc. arc considercd as fossils "inccrtac scdis."
For lhis rcason ncw tcrms are applicd lor thc systcmr-
tic units according to thc proposals of Dcflandre and
Dcflandrc-IUgaud (19a9), e.S. manipulum {or Scnus
and ccnturia fo. spccics. Tan Sin Hok (1927) had
divided his family of thc D;coastüidac into thrcc
sub-fam;lics according to thc.rrangcment of thcir
arms. This suMivision of thc fämily has nor bccn
in conscqucnt \rse since thc fcatures ol thc ccntral
disc ol thc d;scoasteß are oftcn difrcult to disccrn.
For practical purposes usually onc can sufficc {ith thc
dcscription of the outlincs of thc discoastcß. Ncvcr-
thclcss it has to bc cmphasird that lhe exact sludv
ol thc dctails of thc central disc of thcsc Iossils nay
hclp in rcvcating thc phylogcny of thc Discoastcridae.

Thc fotlowins toms are used for describing dis-

coastcrs (scc als Stladncr 1958, p. 179):
Astcralith: Thc wholc sta. or rosettc-shaped body

Ast.turdd;Ls: A tzy ot ^rn 
of a dis.oaster.

Focies sulJetiot:'Ihc onc side of thc ßat asterolith,
on ehich thc lincac ;nt.rradialcs arc curved or
.rookca. ol! n rn.y ar. bcnL ro form a dcsisn simi-
lar to a gcrmanic sun-runc.

Fa.;.s itj.tiol: Thc oth€. s;de oi thc asterolith, on
which lhc lineac interrad;ales are straight. (Comparc
Dcflandrc 1934, Iig. 16 and 1952, fig. 362 Y')

L;n.a intcttudialis: Line of divis;on bctsecn two
rays, atso called suturcJine. It js a groove, which can

be fouowcd lrom the centre oI one sidc thrcugh the
incisio intcrradialis to the ccrtrc of thc othü sidc.
Sometincs situät€d on an clcvarcd ridgc.

Iatisio interradklis: The incision between two rays.

I cisio tet inlis: Thc tcrminal notch at tbc cnd
of a ra) or an a.nr.

Stc tt .en!tuhs: A ,m"ll L"r^hJpud "dornrncnt 
in

thc (cntrc oI lhc facics infcrior.
BLILa.c rralit: A stürd,! Lnob in thc ccntrc of thc

aslcrolnh. l{ostly dcvclopcd on onc sidc only.
Ctista radiali: An cicvatcd ridgc cxicnd;ng lronr

thc ccntrc ol thc astdolidl to thc cnd of drc ra).
D;!.ut .. ttal;t: ]hc ccnt.al d;sc; rho$ p.rts of

thc ravs whn h lic rgirhin thc ;ncisu.nc intür dialcs.

Ot atia: Litt]f dark dots on th. \rholc surfacc ot
rhc discoastcr. 'lhcy arc dimplcs, $hich arc radtct
difücult to sce. Po$iblv causcd b) Iossilisation, but
oltcn li.carcd, cspcc;ill,r on thc ccntral disc.

,1Ia,;lrlzi Form-gcnus
C.,r!ria; Fonn{pccics.
Ir dcscr;bing thc r\ro spccics of trochoasters, rrhich

also bclong to thc f.inrily of thc Discoasteridac, an
additional t{ rd is uscd:

La"ti& bawL;s:'thc hasal pl.tc, on rLh;ch thc ri)s
.t,.'d ou' in 

'.1:"1. 
I n"r L( ruund or r5u-,c. .

!u, 'n Srfrir. uf Di..u!rrr3
t hr fu)lo,vlng lorrG"1,c, i,- oI .ii ror.r, ß ",,J rr!-

choancrs havc bccn lound in Austrja bclorc Dr_.,cmbd
19i8.

Class: Coccolithophoridcy Lohnrann. I Ordcr:
Orthoiithi{ZDcflandrc. Iorrn-fanritrr Disaoastcridag/
'I'an Sin Hok.Ionn-Scnus: Discoanü. lan Sh IIot.

Di$oanct nulti.d;atus }ran cnc & Iticdcl. Ijg.
1.

'l-rn SiD Hok, 1927, p. l18, fiS.2. Drnrndrc. lglir,
p. 61. fig. 2. Dcfiand.c, 19,2, p. 112, fiS. 6i. Bramlctlc
& Ricdcl, 195t p. 396, pi. 38, fig. 10. Stndnc., l9.lB,
p. l8l. fiq.2-+.

Astcroliths consist of Drorc tLan 15 \lcdsclikc rals,
thc distal cnds oI which arc blunt or roundcd. In thc i
.cnt.c lhüc can bc a blank arcr or r lnob./thcrc
arc also Iorns to bc found $ith sturdy ."ntni ruoUr i
on cithü sidcs. ]'hc sururelincs arc sl;ghtlv l1rntd -- '.

thus giving thc imprcss;on of a conto.tcd ccnüal rlcl.-
l,a.licst occurrncc jn Austria: Palcoccnc ('ihanc-

Discodtter bafbadi.at;r 'f an Sin Hok. scns. cinend.
Bramlcttc & K.dcl. FiS. 2.

Tan S;n llok 1927, p. I18, 69. 4. Denandrc 1934,

p. 6+, 63. 22 and 23. llr.ml.ttc & ltiedcl, 1954, p.
398, pl. 39, 6g. 5a and 5b. Shrdn$, 1958, p. 183, 63.
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11-14. Martini, 1958, pI.5, fig.24 a, b, c- For coxF
plcte list of lcfercnccs scc Martini 1958.

Rolette{hapcd astcroliths dominatc iLith elevcn

rays, rvhich are unitcd most ot lhc;r lcns r. Thc djstal
ends oI thc rays are blunt or round. The con.ave face
has a high centrat stch, $hich ;n some Palcoccnc
foms wcars a crorrn. Earlicst occurrcncc iD Austria:
Palcocene ('lhectian) of Mattsec.

Dncaaner ta;lanens;s Brarnlettc & Ricdcl. Iig. 3.

Bramlctte & Ricdcl, 195.1, p. 398, pl. 39, fig. 4.

Martini, 1958, pl. 6, fig. 29 a, b.
'lhc stcllatc astcroiiths Iound in 

^ustria 
do not

sho'v the prominent ray r;dgcs vcry distinctly so that
thcy rcscmblc Ds,,arl.r batbadbnsi rr,orc than Dis-
coastet lado.^ti'fhcy arc small and tansluccnt with
curvcd suturcs on thc convcx face and süaigh! 5uturcs
and a bulla ccntral;s on thc concave face.

-1-. Earlicst occurrcDcc in Ausria: Middlc loccnc
(Lutetian) oI Sccham.

D;'caanel quhatius/ Ehrenbcrs. Fg. ,1,

Dhrcnber<, 1854, pi. t9, fig. 16. Ecrr;cr, 1939, p.
23.1, fiss- 1-4, p.obably al"o 10-15.

*

lIC. l-Dis.o{r!.r hühi.alüttut Dran cuc & lticdclt
ltlc. z--Discodrrer l)ürltadicnti. Tln Sin Hok scns
en,.nd Brtr'nlcue ü ni.,Icli FlL, 3-Dirrcus!"r rnipot.t-
.ir tsran,lcrre A ni.tl.l; FlC. 4-Dir.onsl"r .luimrin.
Ehr.nlJ.rg; FlC. 5-Dis.oastd ladoez,i. Branletie &

Iricdcl.

Astcroliths stcllatc lvith five acutc ra-vs. Ilorc than
50oi oi thc astcroliths ol this form-spccics arc live-
raycd, thc rcst six-ray.d, four-raycd or cvcn ituec-
nvcd. The .ars ol r;r,dst./ tl ittt;Ls'arc at lcast as

thick as broad, \lhctc s Ditcaa't.t saipaxerß has flat
rays. f,arliest occurrencc in Austria: Lo$er Eocenc
(Yp..sixn) of Ejtelgrabcn.

D:.. oa,t. t LoJa.\,n/Bt-ml, .r" & l<1dcl,fiq. 5.
Br,mlc ( s Rad(l rq54. lr. i98. pfJg. is. 3-, b.

Stradncr 1958, p. 182, ng.8 and 9. Martini, 195B, pl.
6, 69. 28 a, b, c, d. 

-Ä1.1Astcroliths usuall) having 6 )ong cuFed ra)sfon
rh ir.onv"r,dg^ an ninl"rc,o sr(h. promin, nr
ridgc. Thc rays arc all cuNcd in thc samc t!a), that is
sccn iron the slightly convcx sidc of thc asterolith to
thc lcft. This 

"idc 
wcüs a largc .cntral knob, tvhereas

thc ffa! or ilightly concavc side of thc astcrolith shorvs

a promincnt ccnhal sta!. Suturcs are only ra.cly to
blrtn on tht.on."vc fu.c. il"rlir"r oc.L.rcn-c:n
Aushja: Middlc Palcoccnc ('lhanctirn) of Mattscc.

D;scaast.r .utrcß, nor. cLnt. Fig.6.
Derivatio noninis: currcns (lat.) running.
Astcroiiths oI tdradiatc shapc, thc .ayr rcscn,bl;ng

thosc oi Discoaster lodocnsis. On onc face of thc
astrol;th the ddgcs of t-he curved rays run togclhcr to
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a littlc trjüdiate star; on thc othcr facc thcrc is a
riny linob. This new lofm-sP€ci6 s€cms to be closcly

Klarcd to Dir.o.t.' lodoctfi, ltom which it srs
s.paratcd ar thcrc arc no rcgqld four-tadiare linls
bclween thc t*'o form-spccics in üc Austrian matc-
r;nl. Ior thc typc-scriG and its vadabiliry sec Stradnü,
1959.

'l}1)c lqarionr VaLL'cc, Sarion 133, Strarun t)pi-
curr: Palcccnc (Thanctian).

Dicoastet ( ? ) lurcatur Dcnandrc. fi8. ?. Dcnandrc,
1954, p.54 pl, XIII, fis. 14.

Thrcv-arrncd calcatcous corpusclc lrith thrcc o.
four üorns projccdng from thc cndr of ir! arms. l'his
microfodsil is bcing rearangcd into a ncw Iorm-gcrus,
ar lar as hnown. ino n-1a/rlar.a/n.r bv its aLrhor. lrr

: ..'. 
^.ab^ 

-opncäl prop(rncs uncler poianld lrsht E!IJ_.u99
ihose of ,ir.oarlrr tib/achiotus. Earliclr ocorr€nce
;n Aurtria: Uppcr Cfttaccou! of thc Co6au, but al5o

found in thc Mioccnc (Hclvctium) of Cölldsdorf
and Limbers.

D;eoüt6/ t/;bftch;aht RraDrlettc & Ricdel. Fig. 8.
tsramlcttc & Ricdel, 1954, p. 397, pl. 38, fi9. 11.

Stradncr, 1958, p. 181, fig.5 and.6. MÄrtini, 1958,

pl. 2, fig. 8a, b.

Astcroliths of triradiatc form $ilhoüt any sütlrc
lincs on eithcr sidc. No ccntral Inob. Thc arrns arc
slightly conical towards thcir cnd and oftcn currcd
lilc t}lc dbs of an umbrclla. Sone altcmliths have a
*idc tcnninal noth. Earli6t occuEcncc in Austria:
Mjddlc Palcoccnc ('lhanetian) of Martscc.

Dkcoütct rcta i, nN. .cnt. Fig. 9.
Dclivatio norninis: rctans (lat.) turning.
A\rcroliü3 of sinilar shape as thosc oI Dncoartcr

ltrrarnta,,r irom *hich thcy diffcr in the bifurcaiion
o( ücir arms. Onc of rhc two cndings oi an am is a
sho.t stub, ehcrcas thc othcr i$ r sturdy curvcd spinc,
ür rcrminal rotch bcing shallo$ and obljque. Sccn
fron thc convcx sidc of thc njrcrolirh aU rhrcc ,pincs
point countcr-clockwis, thus giving rhc stcrolith
somewhat a rclcmblancc io a g.manic sun-nnc.

Typc locationr Mattlcc Stadon 133. T} c {ol.ma-
tion: Middlc Palcoccnc ('l hanctian),

Diteoßtet co'ttotrß, nov. ccnt. Fig. 10. Süadnü,
1958, p. 187, 188, fi8. 35 and 36.

Astcroliths corxiisting of 3ix arms of \rhich thrcc on
cach side arc connccted in a similar $ay a\ rho"c of
Dücoatt.t uibtdchiot&t. 'l'hc anslc of contolrion bc-

l0 -__lo:_
\tc, 6-Di.con
.oo.t.r (?) lurcanr Dc0rnd..: !_l(;
,ri{,rdcld.l!. 8.anl.ro * Rnrhli llc.
.olotr. nor. ccnri FlG. l0-t)i..o.ttc.
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tslo. tl-Trochoo.ter ar"io.a. ßo'. .en..; ftc. l2-
T.o.l'oa.tz Nd.ti@in.. }I rini; l-IG, l3-Di..tud.r
..4.i/o'nir itMrinii Flc. ll-Di..oa .r übl.ßraani
Tatr Sir uoki IIC. \5-Di'cotstc, 

"olcn$aalIL Tin Snt
Eot&

rw€en thc pair of rr!-groups is abou.,ioo, e that thc
ra,vs are oD cilhcr Iace of thc aslerolilh altcrnatjlcly
high and lo$, rlic angles bcr\c.n thcur altünativcl.v
40' and 80'. No suturcs, gcncrally no ccntral knob.

T,!pc locarion: G6llcAdorl T,spc formatioD: f,Iio-
ccnc (Hcivetiun). rosibly rc$oücd llom thc Crc-
tnccous rvhcrc sirnilar lormn rroc {ound.

Ditcaai.t ctuciJot,'is \{artini, Fs. 13. llrrtini,
19i8, pl. 2, 69. 9 a, b.

.\5tc.oliths in thc lorrtr of a cross sith blurt bcanrs.
'lhc cro$-shapcd oudirc is cspanded in thc dilcction
of t\rö oppositc incisions, so that the axcs of thc ra)s
do not DL'ct in one ccntrc, but in l$o focuss- .-\

s;r lar statc (!n bc foDnd on thc trochoasrcß (Mar.
tini, pl. 5,6S, 26 a, b, anrl 27 i, b).liarl;cst occur-
,cncc in .A.u!trja: l{iddlc Palcoccnc (1'hanctian) of
l1at.,rr.

Di'codtet nolcnsodfi Tan Sin Hok. Fiss. r+, 15

and ?+-

Tan Snr Hok, 1927, p. 120, tcxt fiS. lI, I and 10.

Thc ra,vs of thc astcrolhhr arc unitcd in nro groups
oi thrcr crch, thc anslcs bcrrrccn lhc conncctrd lrvj
b.ing I20 dcgrccj.'l'he outliDc of thc rayr lcscmbl.s
tho:c ol D. lclldlulr.; \'i!| thc dirclcncc drat thc
incision bctrrccn thc nys is ncvcr rouDdcd, but acutc.
'l'n, r. .. hJr! J mor, \uds(l;lc .h.,pc. l hc r, nt.i-
nal not.h ii not so p.onounccd as in D. dcJland'.i o.
D. .litlne trs. 'l hcrc arc also foms to bc t-ourd irr
wh;ch thc arrangcmcnt of drc rals is not ult$nativc!-
but idend.al on both ridcs (IiS. 15 xnd Suadner, 1,

!. rs6, ns. 27 ) . Irrrricrr ocrurrencc in Austria: Mid-
dlc Eo..nc (Lurctian) oI Holzn,innbcrs.

D;l.aan.t tua; Bnmlcüc & lt;cdcl, k3. 16-17.
llranncttc & Ricdcl, p. 1197, pi. 39, ng. L
r\stcrolirhs, frvc- or six-raycd, Bith slcndcr rrvs ol

a)niost tr;ual \idth. Terminal notrh lmrll. On thc
Jupcrior lacc thcrc is a snr oi clcratr.d ridgcs Nhich
rc on onc sidc l;ncd by drc ccnrül prrts oi rhc

srLturcs. Thc inlcrior facc has straight sulurclincr.
Älso thc lub-spccics nodiicr Branrlcttc & ILicdel, fig.
17. n iound oc. urins rcgc(h"r $irh rh( fo' rr"\lr, ic'.
Earl;car oc€urrcncc in -{ustrja: }Iiddlc liocenc (Lurc-
tian) oi St. lanlraz.

Dncoaret binadosut M^ ini. l'igs. 18"19. Martini,
19j8, pI.4, jig, 18 a, b rnd 19 ar b.

^srcrcliths 
$;th usuall), 7 mvs, $hith L:l.!r onc rd

romcrnDcs ovcn.\!o paih of srurd_v bilircral knolr,

\--l
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yll;. l6-Di.coaset tdni Br.ml.rlc & Riedclt I|IC. l?-
Ititoa'tcr tdni o*. "ntil", t'"o^|"r" & Rie.lctr Frc.
lA-Di..oat.. t iao.lo.u.' llorrioit HC. lg-Di..ood?r
binoalos. o, Äi'rndnß llaninii fIG. zc-Dt.odsre.

'lhc sulurcJincs ol thc supcrior f:rcc arc lookcd ar
;n D;scoastü nitus aad, in many othcr di5co:tstcrs. Thc
sutureliacr of thc infcrior facc Ärc situatcd on clc-
vat.d ddg6. The lays drc th;nncr r.ar thc ccntral
Inob than nea. thc pcriphcry. 1hc subxpucics Dir-
caa'ter bi . bh. Martin; is found occu ing togclhcr
\rith thc sub-specics D'rcouter bL hiruüius \ht-
tini. 1hc latrcr bas tcminal noichcs (FiS. 19).
Earliest occurlcncc in Austria: Middlc Eoccnc (Lutc-

Discoatt.t d;'tin.tut \lartiniFs. 20. Vartini 1958,

pl. 4, fis. 17 a, b.
Astcroliths wiü usually six arms \lhich have an

almost rectangular, dccP teminal notch. 'fwo latcral
IiDobs broaden cach ra.v ncar its distal cnds. 'Ihc
,upcrior lacc :hos\ ' rookcd :ururcJin^.. thc inn rior
lacc h2s straight sururclincs, a ccnlral nxFshäpcd
knob and ridges lLhich crtcnd lar out into thc rals
and oiten cvcn rnorc, $ rhat thcir cnds .an bc sccn
si(hin tl'c rc.min:l rrot.h. E:rln-t o{.urrcnce ;n
Austria: )Iiddle Palcoccne (Thnnctiri) of ]lati"cc.

Dis.otttt gc , .ut,no!. ccnt. FjS.21.
D.r;vJtjon no',,ini{: S.!r rxu' {L,r.) SI,inrin...
.A.sterolilhs \vjdi ciglrt o. nnrc roundcd rnts $|i.h

arc unircd ost of lhlrir lcngth. 1hc supcrior lacc has

crookcd suturcliDcs likc iD ,ir.odr,anri,!r thc jnie-

rior iacc has high ;dgcs $hich uoirc in thc ccntrc to
a cone{hnpcd nruclu.e. Beirccn thcse ridgcs sutur.-
;rne, onlv (.rn bc 11n ncJ. rh. pJr.r,h, rL. Ser.,r:,,'!
! ,cnrrJl porc is vLibic. Thi. nc\t lorm{r,(.; . is

cas;ly ro bc found bccausc of irs strcng ligh;-r$tio,r
in low 'nagnincalion. 

'llic astcroliths appcar to'havc
r 

"1. 
a,ojng .,rn' rrld colour bcc r" of rhcir .on-

sidcrablc thickncss.

Type.locadon: tlartscc, starion 133. lipc forma-
don: Middlc Palcoccnc. (Thanctiar).

,;rcorllrr nill; Tan Sin Hok. FiS. 22.

län Sin Hok 1927, p. 120. Julc$Bro\nc & H.rri-
son, 1892, p. 178, fiS. 3. Dcflindrc, 193+, P. 6+ and

65, fig.27 rnd 28. Srradncr, 1958, P. 186, fiS.30.
Asrcrolnhs harc 7-10 *rbcvlindlical stout rays rvith

roundcd cnds. Usually no tcrurinal notch. Crookcd
ruturcl;ncs on thc supcrio. I'acc, srraisht oncr on thc
infcior facc, In somc loccnc nratcrials nror. abun-

dant than the rathe! similar Dirtoart& trirlr. Darlicst
occunence in .A.ustria: \Iiddlc Eoccne (Lurctian) of

fDiscoa't. t nitus Dc{^ndre. rig. 23.diri'ctu! Marili,
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FLC. zl-Discod'tü Eew'eu nov. c.nr,i !IC. 2?-Dis'
.oart.r Lilti'ft 5i" H.l; FlG. 23-Dir(oa6trt ntiru'
Deflrndrc; rIG. z4-rri*d{.r ct. not.nenafi'fa^ Stn
flokj !-IC. 2t-Disao{'rct lelan,l.ei Dr!n,I.!rc & Ricdcl.

D.nandrc 1952, p. .165, fig. 362 z. DeJlaDd.c 195+,

p.54,6s. 118. Stradncr 1958, p, 186, fig. 28 and 29.

Astcroliths consisting oI 7-10 sturdy rays, thc cnds

of which havc a lobcd outlinc. Thc superior facc

showr crooked sutureJincs, whercas thosc of thc in-
fcrior face are straight. Between the suturelincs of thc

infcrior lacc thcrc arc sllo.t furroNs cxtcndi'.9 nbout
a !hird ol thc lcnsth of thc radius in ccntrifugai dircc-
!ion. 'I-hus thc numbu of üc intersc.tions n.ir rhc
c(intrc ol the jnfcrior facc is doublcd, according to
Dc,landrc\ or;giDal drsüiptioD. Eirlicrt occurr.ncc
in..\unria: Iliddl€ Palc<.rccnc (Thanctian) of \Iatt-

Dircoa!tu d.ßaidri Bramtcnc & Ricdcl. Fig. 25,

not 2+.

ß.aDlcltc & Ricdcl, 195.1, p. 399, pl. 39, fig.6 and
tcxt ig. I a, b, c. Stradncr 1938, p- l8+, fig- 17 and
18. l{a.tini 1958, pl.5, tig. 23 a-c.

Asteroliths wilh usually six bifurcatc ruys of angu-
lar oüdinc. Thc B)s arc rathcr broad and cnclosc

roundcd sinuscs (;n ioncs intcrladialcs). "lhc supe-

lior iacc has crookcd suturc-lincs, thc ir)fcr;or facc
srra:ght on.!. On rh,. latrcr n a ((n'ml rt,r. Clo,cl{ !
rc"n.blrr ,,,re.n latm' oi D:trca&t t.; ;,dall,J
in outlinc (69. 2*), but not in lhc suturcJincs oi thc
srrpcior facc. In Aüskia only Ioünd iroh thc ktr'rr
O.:go cn( Llsird.. E.'rli,.t occurr'r.r in .\u.LliJ .,!
Puchkirchcn in corcs oi thc lo$'cr Oligoccnc (Lr!br-
6um).

Ditcaan.t tlnLLrn,!.ri llramlcltc & lti( dcl. l'ig. 26.

ttranlcttc & Ricdcl, 19i.1, p. 401, pl. i9, fig. 10.

Astcroliths nroslly lritli s slcndcr bifurcatc ruys.

Thc teüIinations enclorc an anglc ol lcss rhan 90'
xid hnvc a hardly vnibic scrccn crt.ndcd bcNrcc
rlicm. 'Ihe convcx fa.c oi !h,r nstcrol;th has a cirntr.l
.nar, the t;ps of rshich rcach !o the incis;oncs jntcF
.adialcs. 'l'he corcavc facc h.s ilordy ridgcj shich
run h rhc di.cction ol lhc rays and cnd in a round
cli:vatcd knob. 'thcy rrc uni!,:d in thc ccnrc to a

star+hapcd, somctim* to a hcmidircoartcrid 6guc
('intt^r to Di'coa'tel trcLensrutfi). Earlicst occur-
rcncc in .A.ustria: I'tiddlc )tio.c'c (lorvcr Torto-
nium) of Fräuinssdort and Badcn.

Db.aanet Ftloratus Dov. ccnt. Fig.2?.
Dcrivatio nominis: pcrforatus (lat.), pcrforircd.
.A.sterolirh six-raycd with "lcndrr astcroradii, $hich

shorrly bcforc drcir pointcd cüdiDss rrc cnlirgcd to

girc spacc m a round p(dbrnxtion. ]'hc ccntral disc

; rescnrbling lhat oi rirroarr./ .ralldsdri \vnh $'hich
ir is found occurjns togcthcr.

'l rPt locrrion: Frattin3sdorf. l-vl,( torDhtio'r:

Uj "n,r Toftunirm Los, r Larcnid Zone .

I D;do6te, u'ku' 
'tov. 

cent. Fig. 28.

"w#
{



Dcrivatio nominus: musicus (lat.) müsica]. Dcdi-
caLed to my dcar music-loving parcnts {Thc author).

Ästcroliths with six short !a)s and a richty dcco-
rarcd ccntral arca. Thc rays havc s)ightly enllgcti
cn.is wiih a shallo\v lcminal notch and t\ro lalcral
tnots resembling those ol slendcr astcroliths of Djr-
.aanet ditilctut.'fhc t:,ps ol the largc ccntlal star ol
the convcx face can bc sccn as cxtra intcrstiiial cor-
re.s of the ccniral disc. On thc conca'c facc thc !.-rs
rcach as broad ridgcs to the ccntrc. The ccnrlal arci
of lhis lacc can l,c dccoratcd bv an additioDal star.
'lype location: Frättinssdorl.'l ypc folmation: I{io-
ccnc, Lorrer Tortonium (Lo\vcr Lrg{i;d Zonc).

D;t.adtt.t dstet Br^n)cnc & Ricdcl. IiS. 29.

Bramlc.tc & Ricdel, 195+, p.40q pi. 39, fiS. ?.

Aslcroliths \!ih 5-7 slightly tapcrjns skajght r.,,vs

thc e.ds ol rLhich arc roundcd. The suturcs of thc
supcrior lacc are somcrhat curvcd, those oI thc i c-
rior facc arc straight. It scems po$iblc that also othcr
fornrspccics conlain astcroliths ot. simiiar outlinc
(homoconorphs). Earlicit occur.cncc in Austria:
Oligoccne (Rupeliuni) ol Puchk;rchcn.

Dicoastet ornatu nov. cant.Iig. 30i,
St.rdncr 1918. lr. 188.fie,. 37 :nd 38.

Dc,iv-,:o no,o:n;: pun. ri, ornJtui' (lJL.), "d.cc

Asteroliihs 6- !-raycd Nith pointcd cnds and a porc
ar lhc dislaL hali of thc ray. 'lhc ys arc r.at)rcr

broad, thc incisions between the'n arc acutc. Thc
sraller tlie astcrolith, thc b;ggcr the porc. The porcs

are sinrilar to thosc oi P,,raa /o,zrä,! Klurrpp
(llraa.udosphaeridae Dcfland.e), but thcy are not so

ncar the ccntc as rLith P.r,'1a. Thc süper;or {acc ha5

cuNcd or crooked suturclincs, the infcrio. facc

'I )tc lo,"r:on: \l-rzcr' oilu.lJ. Ttpc iorn'-rion:
Mioccne, Tor@niuDr.

For.lscDus Tt oclor'rc. Klumrp
'Ilochoa5ter dlstlia. s 11ov. ccnt. F;g- 11.

Dcrivatio nominis: aushiacus (lat.) Austriar.
Astcrolitlii consist;ng ol 4 ra)s \!h;ch xrc almost

ll'icc as long as rhc radius of $e basal platc. 1hc
baial plate 5cems to bc derived in this ndv foßr
spccics iron parts ol thc üysi as can bc coDcllrded

Iron thc coursc ol thc s,turGl; cs. On onc lacc th:
rays arc unitcd in thc ccntcr to a slcndcr, lo| relicf

f') c)
r.-d h,-\ 

^-,{ 
h--)\5r,"-{- \JvL/'

-}*f{ }":<.{L.<i P\' L-(/!,\}
zAUU

10a.

Fl{j. 26-Dis.oa er .l,irsrs.r; IlraDrle!.. & ltic.lel;
\IG. z7-Di'.odder pto.atts ^.\. .eni, FIG. 28-
Dis.oart€r ,ra.i.üs nov. cent.; }.IC. z9-Dircoasr.r 4sl.r
llran'trrrc & nidlcl; llc. 3O-Dirc.ast.r
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cross, on the other side the suturelines can bc scen

d:vioing rhc ".L.rolirh inro .our sin:lar r.ys of irrcs!-
la. symmctry.'l'ype location: Holmannberg. Type
formation: Middle Eoccnc (Lutetian).

Tto.hoßt.r suasticoides Martini. Fig. 12.

Martini 1958, p].5, fi9. 27 a, b.
Astcroliths with rhombic oudine and a stuldy

diagonal cross in rclief appcar on one side and 2

s$r.ri."*nap,d diagon.l rros siLh uLur"-l:ncs on

rhc orh.r. Th. Ausrri"n sprimcns ol Lhis form*pc, ic,

"* Eäf;-u^, ,han 'ho! or N.\\ ' Germany dc-

scrjbed by Martini. Earliest occurence in Äustrial
Lorver Eoccne (Yprcsian) oI Eitclgraben.

Ior a more detailed dcscription oI thc typc locaii-

ties, thc prcparation nunbcrs of the tyPes, and thc
variab ity of thc type{erics sce PaPP, 1959 and

Stradncr, 1959.

MetLods o{ Invcstigation
Thc fossil sedimcnts in which discoasters occur or

arc suspccted to occur are dissolved by boiling them

;n watcr or in 30% H,Oj. Residue which scttles is

cxanjned lor its fossil contc.ts. Onc droP of turbid
iiquid is dccanted on a covcrglass (15x15 mm), and

dried. A drop of canada balsam is allowed to hardcn
on this coverglass with thc hclp oi moderate heat.

Thcn a sccond coverstas (18x18 tiü) is lo$ered on
the balsam while hot and molten. The pair of covü-
glases *ith the discoasters sandvichcd in between
th.'n i! rurn.d ovcr -nd nounted on a mi.ro{op:
slidc by mcans of t\o gummcd papcr strips. Ior a

hore dctailcd dcsoiption sce Stradncr, 1958, p. 179-

180.

By using this mcthod discoastcrs can bc viewcd lron
both sidcs. Already i' 1934 Dcnandre has madc thc
import-nt di< ovnry that di. oasr.r. diR'cr on oppo'ir.
,idc". Ir w;ll be of gr"-t "or-ntrg" in rh" 

'nvqris,.tions on rhc phylogcny of thcsc {ossits, il this discovcry
will bc madc lull usc oI in I further dcscriptions of
dhcoanüs. Espccialiy thc study of thc jmportant srcp

of rvolution bct{ccn thc hrc l crtiary discoastcrs .nd
the;r oldc! prcdc.cssors can bc facil;ated by the obscr-

vacation of both sidcs of thc astcroliths.
Atso )iquid mediums, such as a saturatcd soludo.

of CaCl" ;n H,O, can bc used for the nicroscopical
cxamination ol d;coastcrs. Thc use of a microscopc
with hjgh magnifiration is bt ali üeans necc$ary.

Dra\dngs arc still to be considcrcd ihc most appro-
pridr. mc-n: Lo .llu.tr"rc th" Ic"r-rc, ol rh(.( tiny
fossils, as vith largc m^gnifi,:alions onlv oDe optical
lcvcl can bc reproduced in a photograph,

Tentatile Str!tigraplfc nange Chart
-l'he üater;als availablc for this prclininar,v rcport

covc. thc range from thc middle Prlcoccnc to thc
uppc! Mioccnc. Only microlossils iound rdthin thc
tcrriiory of Aunria rLcrc consjdcrcd. Crctaccous sa -
plcs as rvell as rcccnt scdimcnts collcctcd du.ing thc
Austiian Decp Sca Expcditions could not be ;ncludcd
;n this rcport. lhey sili bc dcalr *ith in follo\lins
publications on Aunrian d;scoasrcß Gcc bibliosl?-
phv)

Arranßing thc occufcnccs ol discoxstcrs in 'lcr-
tiary marinc scdiD.nts in a tablc (Chart No. 1) rc-
cording to their gcologic agc p.ovcs that thcre arc
cvidcntly vounser and oider form-spccics. In this
chart the discoasters wcrc not arranscd according to
their sim;lar;ty or s)stcmatic rclatio , but in rcspcct
to thdr first occutcn.c in thc scdiments. licverthclc$
somc Sroups rrhich arc sinrilar in outlinc as rvcll in
suturelincs occur in scdjmcnts of similar age. Though
sonrc of thc Palcoccnc form-spccics \vill finally provc
to rea.h ia.thü bx.k jnlo gcologic tinrc thrn Dorr can

b..\p,..r o in rhi .h-rt,rn. lotm-p cir' D*tua.rct
tati, D. birod.osus, D. saipan. sis, and ,. l,illt sccm

to bc rcstrictcd ro scdirncnts ,vounser than lo\rci
Eoccnc. A very promisins aspcct is givcn by the hte
'li'rtiary lorni-specics s!.h $ Dkcoaster chLU.,.:eti,
D. t.riotatus, D. murir&r and ,. o/nat!r. Thcy havc
not bccn found so Iar occuff;ng carlicl than liddlc
Mioccnc in Austrian scdimcnls. \Vith thcir dclicatc
stru.tlrc, thcjr tp;cal oud;nc and jn somc scd;ücrrts
rhcir grcat pcrccntege in the asscmblagc (abour 90i
in thc Tortonium of Nussdorf/VicnDa and evcn norc
in some Italian and Roumanian niatcdals) thc,v will
most prohbly bc useful in enablishing timc-ho.;zons.

Planktonic olganis,ns arc vüy last jn thcir dhüibu-
t;on ir $orld\ride o.cans bccausc thc,v arc crrricd by
thc occanic drjlts and curc.!s. '1hc timc rcquircd lor
a nerv spccics lo cncjrclc thc globc is in6nin:l_v smill
as conpared to the miilions of )cärs of a g.ologic
fornration. l'or practical purposcs it can bc ncglcctcd.
'I hc first appcanncc ol a ncw .Pan\ ,,1 phDkr{lin:
org"ni rn, r"n rh.ret"rc LL Lon':dcrr,l x" -,'t,ro\i-



TENTATIVE STRATIGRAPHIC RANGE CHART NO. I

0llgocene

Discoosler mutli.odiolus

DiscoosLr borbodiensrs

Discoosler lodoensis

Discoosler dislinclus

Discoosler gemmels

Discoosler lribrochiolus

Discooster quinorius

Discoosler cr0cilorlnis

Trochoosler swosticoides

Discoosler soiponehsis

Discoosle. molengroof li
Discoosler loni

Discoosler binodosus

Discoosler hitli

Trochoosler ouslriocus

Discoosler deflondrei

Discoosl€r conlorlls
Discoosler chollengeri

Discooslar perroralus

? --------- ti

E

c

8



Tl{I^ 
^)iD 

Trlt!{ sLR,\'rrcIL\rIIc usll I I

matcly inslantan ous as comparcd *ith thc gcological

r;ne scalc. For this rcasoD thc Discoaslcridac \rill
provc to furn;sh valuablc rnarlcr-fossils in gcolosic
correlations. As Bramlcttc & Ricdcl alrcady said in
195'l: "Prcsent data indicatc thc lrobability that thc
d;s@astcrs may aid in rvorld-$tdc corclation oI ccr-
tain T.rtiary dmc horizons."

Thc morc dcscrt t;ons of D;scoastcridae a'scm-
blagcs cvcn of small gcologic arcas arc publishcd, thc
casicr will lhc intcrcontincntal cor.clation bc accom-
plishcd rvithin thc ncar futurc.

Discu66ion on the Possibili!y of rh€ U!€ of
Discoaitcr! in Bio6tratigrapiry.
Quenioni rnd 

^n6rcßQ. l)o discoatcn ahd similar rosils show diFo-
enc"x during gco)ogic timc?,4. Ycs. Thcrc arc narkccl
diffcrcnccs bc$yccn thc asscmblages of rhc cariy a!(l
latc fi:rtiary.

Q. Can discoastcrs bc uscd a Darkcr-iossils? ,4.

Yes, in a limitcd $ay- As sohc oi thcm arc apparcnrl.y
of long gcologic ransc, only rhcir first occurrcncc can

bc uscd to mark gcologic boundaries.

Q. Did thc discoasrcrs rcally havc such a loDg
gcoiogic range or do wc havc to considc! mrny lind-
rngs as rcsorlcd sprc,mcns? ,4. At thc prcn nr rirr(
rhr qu.stion of nhrrh.r somc ot rhc iorm-sp.(i$ Jr.
oi short or long üfc cannot bc an$vcrcd dcfinitclv
becausc thc scopc oI thc matdials invcstigated ; not
broad cnough. A5 soon .s nrorc auüors of dilTcrenr
countrics havc pubtishcd their statistics it rrill bc por
:iiblc to dccidc \thcrhcr thc discorsicrs of thc alpinc
rcgion, shich is a gcologically vcry unstiblc onc,

havc bccn rcworlcd or $hcther thcy sihply havc
dicd out slowly. In thc Tcrliary in thc A\,inc Forc-
land th.rc must hrvc bccn much rc\rorking.

8. Hlhy docs this sroup of micrcfossils arousc so

much intcrcst? L Bccausc ai {osils of planktonic
orsanism rhcy are äbundant in niarin. scdimcnti thc
\rorld ovcr, Thcy are cosmopolitically distributcd.
Thcir lrudy is vcr! cDcouraging in rcst)cct to the
world{idc corclation of marinc scdimcnt.. Thcrc-
Iorc dis.oaslcrs rlill be of practical intercst for rhc
pct.ol.unl gcologist.

Q. Why can it bc assumcd that thc dircoastcls and
similar fossils arc of planklonic oridn? l. Bccausc ol
thcir cnormous abundan€c in certain scdincnts (e.9.

Lr"rrian or llioccnc). Onh small orsa.isn)s iLith a
suficicnr largc lilins spacc (lcbcnsrauD) could harc
bccn ablc to prodlrcc scvcml lr;llioDs oi fosr;lr pcr
cubi. ;rch. No bcnthonic organisnr arc InoNn shich
could havc lurnish.d such a quantity of iossils.

Q. \\'hat Sroup of mirrolosrils do thc discostcrs
oc{ur $ith?.{.'lhc discoxsrcrs arc not onll iD thc;r
opticaL propcrtics uDdcr polarizcd light, bu! also i,L
thcir disüiburi r :,ssociatetl rirh rhe coccoliths, so

that \!c migh! rsunrc drat rhcr arc rcnn)rnts ol
pl,n.roii. unic.llulJr orsrDi*,,. I hN o.cur i', S,rJF
.st nurrbcn in fossil Gfobi::crin ooz..

Q. Harc living di:coasrcrs bccn obscrv.d? .,1. D\-
.cpt onc iDrcrorting lind dcscribcd by Lccrl no stud)
oi living di:coaltcri has bccn mtrdc. Thcrcfo|c they
( S, n, rJIl! still nJ,,rd.L{ io*il, in(, rL., scdn.

Q. \\'hcrc ärc laborah.irs \rorking on r[c prob-
Irn,s nrvolvcd in thc Di.coasLcridac and tLeir I'io:
rrratigiaphyi ,,1, :\, h. as no$ knoNn to rhc iuüor
iD!.sligario.Jrrc bcing cnrricd on in I'r'arlcc, in Ccr-

'anv. 
in PolnDd, ;n the U.S.A. in thc U-S.S.k., and

h.rc in -\usiri:t. A dctajl.d rct)ort on thc l:rt.5t id
litcraturc or discoastüs is Si!cn ;n Erdocl Zcilr(hr;ft,
r959.

ror .ni.r,rratior. o,. d...('i,st,r, or orl.(r Lo-,'rr;.:
and .o.t;ndnts thc rcad.. ir rctirrcd to thc b.auri-
aulll Sot üp nnd thorcush t)ublications by llr rlrttc
& R;cdcl, D(Rrndre, and \l.rrt;ri. (ConrPirc b;bl;
oBraphy).

Achno*lcrlgmeuts
Ior hclp in thc prcparrtonr of this pator aDd for

rnAt,rriah and str.dgmpliic data thc aut)rol ir gread-v

indcb!.d to ilr. D.. monr, h, c. K. Iliedcl. dstcr
rcich;chc VincnlölvcrNal!ung: to Dir. 1)r. R.

J"no-h"l -rrJ Dr. t. li.,u'rülIr. l{olöh($:' .Lnit.
.\. G., ro Dr. ,\. P!pp, Prof. oI lalconlolog! rr rirc
llniscritv oi Vicnna: ior iitcr3lurc and !!h,rblc
rd!i.. to Prof. ]L N. lir rrlcftc and Dr. 1\'. 1{.

lliedct, lnsritutc ol Occanosrrph,!. U jv(rsit,v oI Loj
.\Dg.Lcst 10 Prol. Dr. C. l).flrDdrc. l)irct.ur de

l-aboratoird ä I'Lcol,: tr.tilrc dd HlutcJ Etud.s,
P.r;; to Prol. Dr. Ii. Ka!üjxncr. \it. Hi!t. lIus.
Vicnnat and to Dr. li. \I:tr!in;, Gcol. Pnl. Inititutc
ol thc Un;!,crsirv ol fr^.kturtta,nllhin. lir lurthcr
rcivj(c thc nutlx)r \'rnts ro ra.! n,dn) lhinL\ ro Dir.
Prof. Dr. H. Kiipt,cr and, h.t but not l(at, to l)..
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