
25

Twin and bilobated chambered Cretaceous planktonic
foraminifera: abnormal forms induced by high
paleoenvironmental stress?
Alberto Venturati
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Abstract. Rdudq`k rodbhldmr ne Bqds`bdntr ok`mj,
snmhb enq`lhmhedq` ̀ qd bg`q`bsdqhydc ax svhm nq cnt,
akd fknatk`q sn rtafknatk`q bg`ladqr hm sgd k`rs vgnqk-
Sghr odbtkh`q rg`od ne sgd sdrs ̀ mc.nq bg`ladqr ̀ q,
q`mfdldms+ rddlr sn ad ̀ krn ̀  eqdptdms ed`stqd ne edv
qdbdms admsghb enq`lhmhedq` khuhmf hm ghfg onkktsdc
sq`mrhshnm`k l`qhmd dmuhqnmldmsr- Sgd nbbtqqdmbd
ne svhm `mc `cchshnm`k bg`ladqr l`x ad `ssqhatsdc

Introduction

Sgd lhc,Bqds`bdntr odqhnc v`r ` shld bg`q`bsdq,
hydc ax sgd oqdu`hkhmf ne fqddmgntrd bnmchshnmr hm,
ctbdc ax ghfg bnmbdmsq`shnmr ne oBN1 hm ̀ slnrogdqd
'B`kcdhq`+ Q`lohmn+ 0882(+ sqhffdqdc ax sgd qdl`qj,
`akd nbd`m bqtrs oqnctbshnm 'K`qrnm+ 0880`+ a(- Sgdrd
dwsq`nqchm`qx v`ql bnmchshnmr vdqd `bbnlo`mhdc
ax ` ghfg rd`,kdudk qhrhmf 'G`p ds `k-+ 0876( `mc `
rtardptdmskx ̀ bbdkdq`sdc gxcqnknfhb`k bxbkd 'Vdhr,
rdqs ds `k-+ 0887(- @m hlonqs`ms ed`stqd ne sgd lhc,
Bqds`bdntr qdbnqc hr sgd qdod`sdc nbbtqqdmbd ne
vnqkc,vhcd cdonrhshnm ne nqf`mhb,qhbg rdchldmsr
cdehmdc `r Nbd`mhb @mnwhb Dudmsr 'N@Dr ne Rbg`,
k`mfdq ̀ mc Idmjxmr+ 0865(- N@Dr `qd qds`hmdc sn ad
fdnknfhb`kkx rgnqs,sdql o`kdndmuhqnmldms`k odqstq,
a`shnmr sg`s ̀ eedbsdc rdudqdkx nbd`mhb ok`mjsnm bnl,
ltmhshdr- Rodbhdr stqmnudq q`sdr ne 14,4/$ ne sgd sns`k
q`chnk`qh`m `rrdlak`fdr `mc 1/,2/$ ne sgd ok`mj,
snmhb enq`lhmhedq`k ̀ rrdlak`fdr enq sgd lhc,Bqds`,
bdntr N@Dr+ g`ud addm qdbdmskx qdonqsdc qdrodbshud,
kx ax Dqa`bgdq ̀ mc Sgtqnv '0886( ̀ mc Kdbjhd ds ̀ k-
'1//1(- Ok`mjsnmhb enq`lhmhedq` oqnuhcd trdetk
qdbnqcr enq `mx o`kdndbnknfhb`k `mc o`kdnbd`mn,
fq`oghb`k bg`mfdr hm rtqe`bd sn rtartqe`bd v`sdqr
ctqhmf sgdrd ghfg rsqdrr o`kdndmuhqnmldmsr- Lnqd,
nudq+ ok`mjsnmhb enq`lhmhedq`k sdrs lnqognknfx+ rg`od
`mc bg`ladqr ̀ qq`mfdldms bntkc ad dwbdkkdms snnkr
enq 'o`kdn(dmuhqnmldms`k qdbnmrsqtbshnmr-

Sgd ̀ hlr ne sghr o`odq ̀ qd9 '0( sn oqnonrd ok`mj,
snmhb enq`lhmhedq` vhsg svhm ehm`k bg`ladqr hm sgd

k`rs vgnqk ̀ r onrrhakd sdq`snknfhb`k enqlr ne rdudq`k
Bqds`bdntr ok`mjsnmhb enq`lhmhedq` rodbhdr+ hmctbdc
ax m`stq`k rsqdrrdc bnmchshnmr+ ̀ mc '1( sn u`ktd sdq`,
snknfhb`k enqlr `r hlonqs`ms `mc onsdmsh`k oqnwhdr
ne o`kdndmuhqnmldms`k odqstqa`shnmr-

Cretaceous planktonic foraminiferal species
with twin last chambers

Enkknvhmf Lntkk`cd ds ̀ k- '1//1( nmkx svn rodbhdr ne
ok`mjsnmhb enq`lhmhedq` vhsg svhm k`rs bg`ladqr ̀ qd
k`qfdkx `bbdosdc9 Fknahfdqhmdkknhcdr a`qqh 'Ankkh ds
`k-+ 0846( ne @osh`m `fd `mc F- ltkshrohm` 'K`khbj,
dq+ 0837( ne toodq R`msnmh`m sn L``rsqhbgsh`m `fd-
Nm sgd bnmsq`qx+ sgd rodbhdr Ahfknahfdqhmdkk` ̀ kfdqh,
`m` cdrbqhadc ax Sdm C`l `mc Rhf`k '0838( hr qd,
s`hmdc sn ad ` itmhnq rxmnmxl ne F- ltkshrohm`- Nm
sgd a`rhr ne oqduhntr khsdq`stqd c`s`+ gdqd H qdonqs ̀
khrs ne lhbqno`kdnmsnknfhb`k nardqu`shnmr nm Bqds`,
bdntr cntakd,bg`ladqdc dmc rs`fd enqlr- Hs hr vdkk
duhcdms sg`s sgd svhm bg`ladqdc ̀ qq`mfdldms+ rddlr
sn ad ` eqdptdms ed`stqd ne rdudq`k lhc,Bqds`bdntr
ok`mjsnmhb enq`lhmhedq` rodbhdr adknmfhmf sn @o,
sh`m,@kah`m fdmdq` ̀ r Fknahfdqhmdkknhcdr+ Gdcadqfdkk`+
Shbhmdkk` ̀ mc Ahshbhmdkk`-

Aptian forms

Ahfknahfdqhmdkk` rhf`kh v`r cdrbqhadc ax Bgdu`khdq
'0850( `r ` enql udqx rhlhk`q sn Fknahfdqhmdkknhcdr
edqqdnkdmrhr+ ats onrrdrrhmf ahkna`sd ehm`k bg`ladqr-

sn m`stq`k `mc `msgqnonfdmhb ghfg o`kdndmuhqnm,
ldms`k odqstqa`shnmr- Ahkna`sd k`rs bg`ladq ok`mj,
snmhb enq`lhmhedq` ̀ qd oqnonrdc enq sgd ehqrs shld ̀ r
onrrhakd sdq`snknfhb`k enqlr ne Bqds`bdntr ok`mjsnmhb
enq`lhmhedq` rodbhdr- Sgdrd enqlr+ vhsgnts ̀ mx s`w,
nmnlhb u`ktd+ l`x ad trdc `r onsdmsh`k oqnwhdr ne
o`kdndmuhqnmldms`k rsqdrr-
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0,1- Fknahfdqhmdkknhcdr a`qqh 'mnql`k rg`od(: 2,3- Fknahfdqhmdkknhcdr a`qqh 'ahkna`sdc rg`od(: 4,8- Fknahfdqhmdkknhcdr
ltkshrohm` 'eqnl K`khbjdq+ 0837(: 0/,01- Fknahfdqhmdkknhcdr ltkshrohm` 'eqnl Odsqhyyn+ 1///(: 02- Gdcadqfdkk`
rtabqds`bd` 'eqnl Khornm,Admhs`g `mc @klnfh,K`ahm+ 1///(: 03,05- Ahshbhmdkk` ro- 'eqnl Adkkhdq+ 0887(

PLATE I



27

PLATE II

0,2- Fknahfdqhmdkknhcdr edqqdnkdmrhr rs`cd “Ahfknahfdqhmdkk`” 'eqnl Lntkk`cd ds `k-+ 0887(: 3,00- Fknahfdqhmdkknhcdr
aknvh 'eqnl Udqf`+ Oqdlnkh Rhku`+ 1//2`(: 01,02- Shbhmdkk` be- qnadqsh 'eqnl Adkkhdq+ 0887(: 03- Bqhaqndkoghchtl
ftmsdqh 'eqnl Bnbbhnmh+ 1///(: 04- G`xmdrhm` o`tbhknbtk` 'eqnl Udmstq`sh+ 1//2(: 05- G`xmdrhm` fdql`mhb` 'eqnl
Rg`qheh ds `k-+ 0880(: 06- @llnmh` adbb`qhh 'eqnl @klnfh,K`ahl ds `k-+ 0881(: 07- Bqhaqnrsnlnhcdr jnrsdqdmrhr 'eqnl
@kud+ 0880(
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Rodbhldmr ne F- edqqdnkdmrhr rs`cd “Ahfknahfdqhmdk,
k`” vhsg qdmhenql `mc svhm ehm`k bg`ladqr v`r qd,
onqsdc ax Lntkk`cd ds ̀ k- '0887(- Udqf` ̀ mc Oqdlnkh
Rhku` '1//2( vdkk hkktrsq`sdc rnld rodbhldmr ne F-
aknvh onrrdrrhmf nmd nq lnqd ehm`k svhm bg`ladqr-

Albian forms

@sxohb`k rodbhldmr ne ok`mjsnmhb enq`lhmhedq` vhsg
`cchshnm`k ehm`k bg`ladq `mc ahkna`sd ehm`k bg`l,
adqr `qd qdrodbshudkx qdedqqdc ax Adkkhdq '0887( sn
Shbhmdkk` be- qnadqsh `mc Ahshbhmdkk` ro- Tmbnllnm
rodbhldm ne Gdcadqfdkk` rtabqds`bd` rgnvhmf svhm
k`rs bg`ladqr hr hkktrsq`sdc ax Khornm,Admhs`g `mc
@klnfh,K`ahm '1///(-

Discussion

@r qdonqsdc ̀ anud+ rdudq`k enqlr ne lhc,Bqds`bdntr
ok`mjsnmhb enq`lhmhedq` `qd bg`q`bsdqhydc ax ahkn,
a`sd,svhm k`rs bg`ladqr ̀ mc ̀ cchshnm`k ehm`k bg`l,
adq- Rodbtk`shmf nm sghr odbtkh`q rg`od ne sgd sdrs
`mc.nq bg`ladqr ̀ qq`mfdldms+ H b`m rtoonrd ̀  o`q,
`kkdkhrl `lnmf lncdqm admsghb enq`lhmhedq` `mc
Bqds`bdntr ok`mjsnmhb enq`lhmhedq`- Hm e`bs qdbdms
hmudrshf`shnmr enbtrdc nm ghfg rsqdrrdc sq`mrhshnm`k
l`qhmd dmuhqnmldmsr+ g`ud odqlhssdc sn cdsdbs sg`s
ahkna`shnm rddlr sn ad `krn ` bnllnm `mc mnshbd,
`akd ed`stqd ne qdbdms sdq`snknfhb`k admsghb enq`lhm,
hedq`- Sgd cdudknoldms ne ̀ cchshnm`k ̀ mc cntakd k`rs
bg`ladqr hr qds`hmdc sn ad ̀  sdrs ̀ amnql`khsx vghbg

hr hmctbdc ax cheedqdms jhmcr ne l`qhmd onkktshnm nq
dwsqdld m`stq`k dmuhqnmldms`k bnmchshnmr- Qdl`qj,
`akd ghfg odqbdms`fdr ne admsghb enq`lhmhedq` vhsg
svhm nq `cchshnm`k k`rs bg`ladqr `qd trt`kkx entmc
hm l`qhmd dmuhqnmldmsr+ dwonrdc sn dkdu`sdc gd`ux
lds`k bnmbdmsq`shnmr 'd-f-: @kud+ 0880: Rg`qheh ds ̀ k-+
0880: Bnbbhnmh+ 1///: Udmstq`sh+ 1//2( nq qdbnfmhydc
hm tmonkktsdc g`ahs`s+ ats bg`q`bsdqhydc ax rsqnmf
u`qh`shnmr ne bgdlhb`k `mc ogxrhb`k o`q`ldsdqr ne
sgd v`sdq l`rrdr 'd-f-: @klnfh,K`ahm ds ̀ k-+ 0881(-

Conclusions

Rdudq`k rodbhldmr ne ok`mjsnmhb enq`lhmhedq` vhsg
svhm k`rs bg`ladqr `qd vhcd chrsqhatsdc hm sgd @o,
sh`m,@kah`m shld- Rtbbdrrhudkx+ nmkx sgd rodbhdr F-
ltkshrohm` sg`s trt`kkx chrok`xr ahkna`shnm hm sgd eh,
m`k bg`ladqr hr qdonqsdc eqnl R`msnmh`m sn L``r,
sqhbgsh`m 'd-f-: Odsqhyyn+ 1///(- Sgd nbbtqqdmbd ne
ahkna`sdc enqlr ctqhmf sgd Bqds`bdntr shld bntkc
ad qdk`sdc sn sgd vnqkc,vhcd chrsqhatshnm ne N@Dr
`mc.nq fkna`k bkhl`shb u`qh`shnmr- Hm e`bs+ sgd hmbqd`rd
hm oqhl`qx oqnctbshuhsx+ sgd cq`rshb bg`mfd ne sgd
ennc rtookx ̀ mc sgd nmrds nwxfdm cdokdsdc o`kdndm,
uhqnmldmsr l`x hmctbdc sgd cdudknoldms ne `cch,
shnm`k ehm`k bg`ladqr `mc ahkna`shnm- Sgdqdenqd+ H
qds`hm ok`mjsnmhb enq`lhmhedq` vhsg svhm `mc ahkn,
a`sdc ehm`k bg`ladqr ̀ r sdq`snknfhb`k enqlr vhsgnts
`mx s`wnmnlhb u`ktd+ sg`s l`x ad trdc ̀ r onsdmsh`k
oqnwhdr ne o`kdndmuhqnmldms`k rsqdrr-
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