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ABSTRACT: The Middle to Upper Triassic foraminifer assemblages were found 
for the first time in Malaysia. Fifty two foraminifer taxa (including the new 
species Endothyra malayensis Gazdzicki, sp. n.) are ' recognized in the Kodiang 
Limestone Formation. The asseniblages include stratigraphically important forms: 
Glomospira densa (Pantic), -Glomospirella grandis (Salaj), Meandrospira pusilZa 
(Ho), M. dinarica Kochansky~Devide & Pantic, Earlandia gracilis (Pan tic), 
Earlandinita soussii Salaj,Agathammina? irilnica Zaninetti & al. and some re­
presentatives of the family Involutinidae Btitschli. The studied foraminifer assem­
blages -are alm.ost identical to those of the contemporaneous deposits. of various 

sections of the . Tethys Realm. 

INTRODUCTION 

This is 1lhe first study of Tri.a&sic foraminifers from the Malay 
Pen!insula. Their presence was previously stated ID the Kod'iang Lime­
stone Formation in Kedah, North-West Malaysia by de Coo & Smit 
(1975). 

The Kodiang Limestone Formation 1 crops out in. seven isolated 
mogotes amidSt Quaternary S'ediments (Text-figs 1 . and 2A), and was 
formally described as a new lithostratigraphic unit iln the -Malay 
Peninsula byd~ Coo & Smit (1975). The TriasSic age of the Formation 
based on conodonts was proposed by Ishii & Nogami (1966), Nogami 
(1968) and Koike ' (1973; see alSo Tamura & a!. 1975). 

1 The name "Kodiang limestone" was first informally used by Jones & a1. 
(1966); -a short description of the "Kodiang limestones" was provided ' by 
Burton (11973). 
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. . 

. The type locality of the Fornmtioo is situated 2.5 kilomete<rs south 
of the village Kodiang, and 30 kilometers north of the town Alor Star. 
The srtlr'atotype of the FOIrmation was determined in the mogo1Jes Bukit 
Keci:1 (1) and Bllk'it Ka[ong (Text-figs 1, 3A and 4). Other exposw-es 
of the Kodlang Limesrfx:me Formation Illl'e in the mogotes Bt. Kepelu, 
Bt. Mu'long, Bt. Kecil (2), Bt. Kod:iang and Bt. Hantu (cf. Text-figs 1, 
2AB and 3B). 'I'he foraminJifers were studied prirna·rily in some 120 thin 
seotions. Almost all the described forms come from light grey, graded 
liniestone bedS (unit 10) from Bt. Keeil (1) a:nd Bt. Kalong (Text-fig. 4), 
and from loose rodk samples whkh most probably al'so belong to these 
~es~ ' 

The material described in this paper is housed in the Institute of 
Geology and Mineralogy of ~ UnliverSlity of Leiden(eoll. O. E. Smit). 

Acknowledgements. A. GaZdzicki is greatly indebted to Dr. W. Piller of the 
Institute of Paleontology, University of Vienna, for his kind discussion on 
foraminifer fauna. 

DISTRIBUTION OF FORAMINIFERS IN THE . BT. KALONG PROFILE 

'l1he foraminlifers were found in unit 10 (grey, graded limestone 
heds of diverSle microfaoies- ef. PI. 1, Figs 3-4) and occaJSi.onally in 
unit 12 (black lime muds,tone with chert nodules - cf. PI. 1, Figs 
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Fig: ' 1~ Outcrop and index map of the Kodiang Limestone Formation (after' de . 
Coo & Smit, 1(75) 
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A Panoramic view of the Kodiang Limestone Formation type locality: the 
limestones exposed in a series of the mogotes. View from the east (cf. Text-fig. 1); 

taken in November 1974 
B Close-up view of the Bukit Kepelu mogote; a collapse cavern is developed 

A 
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BT. KEeIL (f) ' 

A Bukit Kecil (1) mogote: the lower component stratotype of the Kodiang 
Limestone Formation. The Bukit Hantu mogote visible in the background 

B Bukit Kodiang mogote ; the slump interval of the sequence is visible' (such as 
in Bukit Kalong; cf. unit 13 in Text-fig. 4) 
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Fig. 4. Detailed profileli of the s:tiatotyp~ of the Kodiang Limestone Formation 
at Bukit. Keeil (l) and'Bukit Kalong., (after 'de Coo & Smit, 1975); sampling sites 

. (B,KA 1 -'- BKA14) for ,foramini~ers in situ are indi.c.ated 
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1---2), as well as in loose rock samples froni the scree 2. Sampled was 
primaIily uniit 10 (samples BKA 1-14, except BKA 8), and umt 12 
(sample BKA 8). The foraminifers fairly common in these rocks are 
represented by over 50 taxa. 

The following samples taken in situ from Bt. Kalong profile 
contained fOIrammifers (see Text-fig. ,4): 

Unit 18 

BKA-l: Crinoid-algal (Tubiphites) biosparite with foraminifers, the most 
,common.of which is Meandrospira pusilla (pI. 4, Fig. 9); associated are 
GZomospireZla sp. (pI. 4, Fig. 1), as well as Endothyra sp., ?DipZotre­
m~na sp., Agathammina sp.,' Planiinvoluta carinata, Tolypammina gre­
garia, AmmobacuZites sp., and ?Meandrospiranella sp.; ' 

BKA-2: Crinoid-pelecypod biosparite with the alga, Tubiphites obscurus, and , 
ostracodes; ' the foraminifers are represented by GZomospirella grandis ' 
(PI. 4, Fig. ~), Textularia sp. (pI. 6, Fig. 1), as 'Well as Glomospira sp., 
ToZy]?ammina gregaria, Earlandia sp., Meandrospira pusiZla, and Diplo­
tremina sp.; 

BKA-3: Algal (Tubiphites) - crinoid biosparite with foraminifers ?Earlandi1,&ita 
sp. (PI. 7, Fig .. 6), ?Diplotremina sp. (pl, 10, Fig. -12); moreover, Toly- ' 
pammina gregaria, Planiinvoluta carinata, Endothyra sp. and Involu­
tina sp. are present; sparsely associated is a polychaete Spirorbis sp.; ; 

BKA-4: Pelecypod-crinoid biosparite with Tubiphites obscurus, and foraminifers 
OphthaZmidium sp. (PI. 5, Fig. 9), Tolypammina gregaria, and Plani- , 
involuta carinata; 

BKA-5; Pelecypod-crinoid biosparite with ?PZaniinvoZuta sp. (pI. 6, Fig. 5)" 
ToZypammina gregaria and Ophthalmidtum ' sp.; 

BKA-7: ~iopelsparite composed of crinoid ossicles, ostracodes, alga Tubiphites 
'obscurus and pellets; abundant foraminifers are mostly represented 
by E. ampZimuraZis (PI. 7, Fig. 11), Earlandia gracilis (PI, 7, Fig. 2), 
Agathammina? iranica (PI. 5, Fig. 3), Ophthalmidium sp. (PI. 5, Figs 
5-6), whereas ToZypammina gregaria, Ammobaculites sp., Diplotremina 
sp., and Nodosaria sp. are subordinate; , 

BKA-9: Crinoid biosparite with Tubiphites obscurus and pelecypods; the fora­
minifers are scarce, represented mostly by Tolypammina grega.ria; 

BKA-llO: Crinoid-Pelecypod biosparite with abundant foraminifers represented 
by ?Diplotremina sp. (PI. 10, Fig. 11), Tolypammina gregaria, Endothyra 
sp., Endothyranella sp., and Involutina sinuosa cf. pragsoides; , 

BKA-12: Biosparite composed of crinoid' and , pelecypod debris with algal 
encrustings; besides the alga Tubiphites obscurus. such foraminilers 
are present as Endothyra malayensis sp; n. (PI. 8, Figs 1---4), E. salaji, 
Glomospira sp., Tolypammina gregaria, Textularia sp., Diplotremina sp., 
Variostoma sp., and Involutinasp.; , ' 

BKA-lB: Algal (Girvanella and Solenopora) biosparite with ? Agathammina - sp. 
(PI. 5, Fig. 2), and Ophthalmidium, sp.;: 

I BKA-l to BKA-14 are samples taken in situ from the Bt. Kalong outcrop 
(see Text-fig. 4). All the other thin sections are from loose rock: samples. The 
"BKA.;.'Seri'es" axe f,rom ,Bt. K;along and the "BKE-series" are from Bt. Kecil (1) 
profiles. The loose rock: samples originate most probably from the limestone 
intervai of UIllit 10, 8$ indicated by their fossil content and Hthologic resemblance. 
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BKA-14: Crinoid-pelecypod .. biosparite with algal en\:rustings, partfally dolo­
mitized; scarceforaminifersrepresented by TOZlIpamminagregaria, and 
?In'IJoZutina sp. 

Unit 12 

BKA-8: Foraminifer-ostracode.;.radiolarian biosparite (cf. PI. 1, Figs 1-2). Yield­
ing commonly scattered foraminifers, primarily Nodosaria sp. (pI. 10, 

FXg. 1), AustrocoZomia $. (PI. 10, Fig. 7), DentaZina sp. (PI. 10, Fig. 4), 
and ?Pseudonodosaria sp. (PI. 10, Fig. 9). 

The oomplete list of tlle recognized furaminifer taxa from the 
Kodiang Limestone F()I1'nlQ1ion comprises: 

Gtomosptra densa (Pantic, 1985) - PI. 3, Figs 4;-9 
Gtomosptra gemertca (Salaj, 1989) - PI. 4, Fig. 4 
Gtomosptra sp. - PI. 3, Figs 1-3 
GtomosptreZZa sptruttnotdes (Grozdilova & Glebovskaya, 1948) - PI. 4, Fig. 5 
GtomosptreUa grandis (Salaj, 196'7) - PI. 4, Fig. 2 
GtomosptreZla sp. - PI. 4, Figs 1 and 3 
"TurrtteUeUa" cf. mesotriastca Koehn-Zaninetti, 1968 
Tolypammtna gregaria Wendt, 1989 - PI. 6, Figs 6-10 
Ammobaculttes sp. 
Textularta sp. - pI; 6, Fig. 1 
Trochammtna almtalensis Koehn-Zaninetti, 11188 
?Trocllammtna sp. - PI. 6, FigS! 2-.'1 

. Earlandta ampltmuratis ·(pantic, 19'12) - PI. 7, Fig. 1 
Earlandta gracilis (Pantic, 1972) - PI. 7, Fig. 2 
Earlandtntta sousSit Salaj, 1974 - PI. 7, Fig 8 
Earlandtntta cf. SOU8Sit Salaj, 1974!- PI. 7, Fig. 7 
?Earlandtntta sp. - PI. 7, Figs 6 and 9 
Tetrataxts sp. 
Endothyra kueppert Oberhauser, 1960 PI. 8, Figs 7~ 
Endothyra satajt Gatdzicki, tm 
Endothyra mt;tlayensts Gazdzicki, sp. n. - PI. 8, Figs 1-3 
Endothyrasp. 
EndothyraneZZa wtrzt (Koehn-Zaninetti, 1968) - PI. 7, Fig. 10 
EndothyraneZZa tombardtZaninetti & BrOnnimann, 1972 - PI. 8, Fig. 8 
EndothyranetZa sp. - PI. 8, Fig. 9 
1EndothyraneUa sp. - PI. 8, Figs 4-0 
Agathammtna austroatpina Kristan-Tollmann & Tollmann, 1984 - PI. 5, Fig. 1 
Agathammtna? trantca Zaninetti, BrOnnimann, Bozorgnia & Huber, 19'12 - PI. 5, Fig. " 
Agatha.mmina sp. 
?Agathammina Bp. ,..... PI. 5, Fig. :I 
Meandrosptra pusitZa (Ho, 19511) - PI. 4, Figs 1J-,l0 
Meandrosptra dtnarica Kochansky-Devide & pantic, 1966 - PI. 4, Fig. '1 
"Menndrospira" dejormata Salaj, 1987 - PI. 4, Fig. 8 
?MeandrospiranelZa sp. 
PZanitnvoluta carinata Leischner, 1961, PI. 6, Fig. 4 
?PtanUnvoluta sp. - PI. 8, Fig. 5 
Ophthatmtdtum sp. - PI. 5, Figs 4-9 
Nodosarta sp. - PI. 10, Fig. 1 
?Nodosaria sp. - PI. 10, Figs :I and 8 
Austrocolomtc:& sp. - PI. 10, Figs :I and '1 
Dentaltna sp. - PI. 10, Fig. 4 
?Pssudonodo8aria sp. - PI. 10, Fig. 5 
Dtplotremtna astrottmbrlata Kristan-TolImann, 1960' - PI. 10, Fig. 9 
Diptotrsmtna, sp. - PI. 10, Fig. 8 
?Dtptotremtna Bp. - PI. 10, Figs 111-12 
Variostoma. Bp. - PI. 10, Fig, 10 
Invotuttna communis (Kristan, 195'1) - PI. 9, Fig. 1 
Invotuttna gaschei (KOehn-Zaninettl & BrOnnimann, ·1968) - PI. 9; Figs 6-8 
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Involuttna rinuosa stnuosa (Weynschenk, 1958) 
Involutina sinuosa cf. pragBoides (Oberhauaer, 1864) - ,PI: 9,Flgs' 2:-3 aild 11 
I1tvoluttna sp.' - ' PI. 9, Fig. " ' " 
?Triastna sp. - PI. 9, Fig. 9 

The above listed fOira:rn!i!nlife:rs are represented by 52 taxa, a majo­
rity of which are well known (cf. Zaninetti 1976), and therefOre are not , 
systetnatfcallycharactlerlzed- hereLn~ On~y one new spOOi~, Endothyra 
malayensis Gazdz:icki, sp. n., is described. Almost all 'the fora:minifers are 
however illustrated (PIs 3-10) to show their variability and facilitate 
any further discussion. 

SYSTEMATIC DESCRIPTION 

Family Endothyridae Brady, 1884 
Subfamily Endothyrinae Brady, 188.4 

Gelnus ENDOTHYRA Phillips, 1846 
Endothyra malayensis GaZdzicki, sp. n. 

(PI. 8, Figs 1-3) 

HoZotype: the specimen presented in PI. 8, Fig. 1 (thin section B)"{A-12). 
Type horizon: upper part of the unit 10 in Bt. Kalong, Ladinian? 
Type locatity: Bt. , Kalong in Kedah (North-West MalaYl3ia). 
Derivation of the name: matayenris - from MalaYl3ia. 
Diagnosis: Test medium-sized, of an oval outline in the equatorial section. 'Proloculus 

large and spherical. The final whorl incomplete, planispiral; composed of three 
chambers that display a tendency to uncoiling. 

Material: Five specimens. 

ABsociation: DipZotremina sp., Endotl1yra sataj!, Endothyra sp., Glomospira sp., TolllPtim­
mina gregaria, Variostoma sp.; and Textularia sp. 

Description. - The test medium in size' (as for this genus),consisting o~ 
spherical and large initial' chamber, and an incomplete planispiral, whorl. The 
final whorl evolute in equatorial section (PI. 8, Figs 1---<3); composed of three 
chambers increasing gradually in size. Septa thick, short and slightly inclined 
in 'the direction of coiling. The single-layered wall' thick and dark, , finely 
microgranular. 

Dimensions of the test (in microns): maximum diameter -' 250-330, dia-
meter of the proloculuB - c 60, thickness of the wall - tzI5-"-OO. ' 

Remarks. - The new species Endothyra maZayensis Gaf.dzicki, Sip. D. 

differs from the hitherto known species oftheendothyras by its slightly elongated 
test (in equatorial section), reduced number, equaUing three, of chambers in the 
last whorl, and by a distinct tendency to uncoilthis whorl. This tendency , causes 
that the species, although assigned to the genus ; Endothyra Phillips, is very 
close to the genus E,nd.othyraneZZa Galloway & Ha.rlton. Some 'analogies , to this 
new species are dislayed by the form determined as Endothyra sp. by j endre­
jakova (in Kochanova, ,Mello & Siblik 1975, PI. 11; Fig. 6) ,from the Wetter!ltein 
Limestones (Ladinian) ,at the 'locality ' SlliOka ' (Slovak; , Karst, West' Carpa thiaps, 
Czechoslovakia). 

Occurrence. - Known from the type locality only (sample BKA-12 fr()m 
the upper part of unit ,10 , in Bt. ,Kalong; , see Text-fig. 4). 
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.. REMARKS ON FORAMINIFERS 

Among 52 taxa of the recognized fOll'amlilnifers, 1!he most commonly 
represented (both in number of taxa and of individuals) are such families 
as: Fischerinidae · (11 taxa), Ammodiscidae and Endothyridae (8 taxa 
of each), as well as Invol:utinidae (6 taxa), Moravamminidae and Nodo­
sariidae (5 taxa of each), and Variostorna.ti'dae (4 taxa). The families 
:-Lituolidae, TextuIariidae, Trochamminidae and Tetrataxi~e ar~ repre, 
sented by single genera. 

A remarkable b-eqruency of . the foraminife~" in the investigated 
thin.: sectiOinS and therefOre a ~eat number of diversified sections of 
the tests,enables· idenrtification of particular species. The state of 
preServation of the tests is generally satisfactory, although a more or. 
less advanced spaxitization makes diffi'C'UltiJes in recognliticm of the 
detailed. structure of some specimens. A part of the tests was damaged. 
by synsed!i~tatry · agenis, and underwentonkolitizationor ooliti­
:ration. 

The new established species, Endothyra malayensis Gazdzioki, sp. 
n., from sample No. 12 was recognized within the assemblage witl>. 
E. saZaji Gaidzicki, the latter species heing ,known in the same strati, 
graphdc position in theepioontinental (Muschelkalk) basin of southern 
Poland (see GaZdZicki & al. 1975), Sudh forms, featured wi'fu an advan­
ced reduction of chambers in the' ultimate phmispiraJ whorl and with 
a tendency to unooiliIng, have not hitherto been reported within the 
Endothyridae. 

Important js also an assemblage of the involutiDlids, wh:ichoompris­
es Involutina communis (Kristan), I. gaschei (Koehn-Zaninet1:i & 
Brormimana:l) , I. sinuosa sinuosa (Weynscllenk), and I. sinuosa cf. prag­
.soides (Oberhauser), and which is very close to Upper Triassic Lnvolu­
.tinid assemblages from the · Nayband Formation, kan · (see ' Zatninetii 
& Bronnimann 1974), and from the Namyan Group of Burma (Bronni-

mann & a1. 1975.* An associated form, determined as ?Triasina sp. (PI. 9, 
Fig. 9), and coming from a loose sample , at Bt. Kalon:g ~s the only, 
although srupposed Triasinain the investigated deposits; it is poorly 
preserved; bu~ iit may represent a hitherto unknown species of this genus. 

The representatives of families occurring the ,most commonly in 
the investigated deposir1s, i.e. Fischerinidae, Ammodisci:dae and Involu­
tinidae, are widely dlistributed within the Triassic sequences of the 
Tethys Realm (cf. Zaninetti 1976). Their bearing' upon the paleogeo­
graphic reconstructions becomes therefore considerable, the same as 
theiir stratigraphic impartance. 'JIhe la·tter is due to a well pronounced 
and rather fast evolution of . these families in the Middle and Upper 

• See .a1so some specimens . frOll} Hoang Mai Limestone, NOI:th Vietnam 
(Lie m 1966, PI. 1).. 
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Triassic (cf. Koehn-Zaninetti 1969, Salaj 1977), and the resulting 
appearance of 1lhe well defined, shOlrt-lasting guide fOSSils (see Salal 
1969a,b, 1974, 1977; Gazdzicki 1974a, b; Gazdzicki & al. 1975). 

STRATIGRAPHY 

The analysis of the sUiCClE!SSiionof foraminifer assemblages in "" the 
KodiangLimestone Formation indicates that the unit 10 of Bt. "Kalong 
(see Tex~fig. 4) represents the time interval ranging from the Lower 
Anisian through alt lEast thel Ladinian. 

The base of unit 10 (sample No. 1 - see Text-fig. 4) is dharacte- , 
rizedby the common occurrence of Meandrospira pusiUa (Ho), the pre­
sence of wthich (PI. 4, Fig. 9), but the laok: of Glomospira densa (Pantic), 
Glomospirella grandis (Sawj) and" Meandrospira dinarica Kochansky­
-Dev.ide &Pantic !is typical of UppeT " Scythian - " Lower Andsian age 
(cf. Premoli Silva 1964; Kocha!DS'ky-Devide & Pantic 1966; Ramovs 
1968; Salaj 1969a, b, 1974, 1977; Zaninletti & Bronnimann 1975)~ The 
position of the sampling place in the " sequence " (cf. " Text-fig. 4), just 
beneath tihe first occurrenJCe of Glomospirella grandis (Salaj) suggests 
however Lower Anisian age for this interval. This very age is confirmed 
(cf. Gazdzioki & al. 1975) by the pres'ence of "Meandrospira" deformata 
Salaj recognized in a loose sample from Bt. Kalong" (see PI. 4, Fig. 6). 

The Pe1sonian and Illyrian age is indica.ted {cf. Salaj 1969a, 1974; 
GazdJmdki & Zaw'ildzka 1'973; Glazek & aI. 1973; Gazdzli:cki &aI. 1975; 
Bclka & GaZd:zioki 1976) by the occurrence of Glomospirella grandis 
(Salaj) in Sample No. 2 (see PI. 4, Fig. "2), asw-ell as by the presence, 
in loOse Samples, of slUdh " farms as Glomospira densa (Pantic) - PI. 3, 
Fi~ 4-9; Meandrospira dinarica Kodhansky;..Devide & Pantic- PI. 4, 
Fig. 7; Trochammina almtalensis Koehn-Zaninetti; "Turritellella" cf. 
mesotriasica KoeIhn-Zanilnetti, Endothyranella wirzi (Koehn-Za'lllinetti) 
--:- PI. 7,Fig. 10; and E. lombardi Zarunetti & Btonnlimann - PI. 8, 
Fig.6. 

" The Lacfi.nian" age is dOcumEmOOd (cf. Salaj 1969b, "1974; Pantic 
1972; Gazd~kti & aI. 1975; Zaninetti 1976) by the occurrence of 
Earlandia amplimuralis (Pantic) :- PI. 7, Fig~ 1; E. gracilis (Panlii.c) -
PI. 7, Fig; 2; Agathammina? iranica Zairlnetti & aI.' -PI. 5, Fig. 3 
(all from sample No. "7) "and Endothyra salajiGaZdzicki (from sample 
No. 12), as well as of Glomospira gemerica (Salaj) - PI. 4, Fig. 4; and 
Earlandinita soussii Salaj -..:.. PI. 7, Fig. 8; the latter both species being 
sta ted in lQOSe "samples. 
. TheinvieStigated depoSit's of the Kodiang LimestoneF'Ormati<m 
yield " sOme oonooonts., the presence of which " is s'Ilbstantialfor the 
correla1Jionof the foramdnlimr and oonodont subdivisiOltlB of the Triassic 
(!olru:rnn (cf. BudlUrov"& Trlfonova 1974, Gazdzlicki & a1. 1975): The 00-
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nodonm from the limestones of Bt~ Kalong .were investigated by Ishii 
& Nogami (1966), and Nogami (1968), who reported from the lower part 
of the section 3 Gondolella navicula Huckriede, GladigondoleUa tethydis 
(Huckriede), and Neospathodus newpassensis Mosher. Later investi­
gations revea9.ed that one of . \the . illustrated ~imens . of GondoleUa 
;navicula Huckriede seems to be related to NeogondoleUa aegaea Ben­
der; an Early or Middle An:isialIl!age was therefore assumed for the 
above fa·una (see Tamura & a1. 1975,· p. 139), aind this is corufirmed by 
the here presented foraminifer dating. 

Late Iadindan or Early Carnian conodont faunas are known (cf • 
. Ishii & Nogaroi 1966, Nogami 1968, Koike 1973, Tamura, & a1. 1975) 
from Bt. Kedi'l (1), aIIl!d they contain GladigondoleUa malayensis No­
gami, G. tethydis (Huckriede), Paragondolella· polygnathiformis (Budu­
rov & Stefanov), CarineUa mungoensis (Diebel), and GondoleUa navicula 
Huckriede. Contemporaneous conodont assemblages have been I'IepOIl'ted 

from the upper part of the section of Bt. Kalong (cf. Nogami 1968, 
see also Tamura & . a1. 1975). 

The discussed conodont faunas indicate an Early or Middle Anisian 
age in the loweT part of Bt. Kalong, and a Late Ladinlfun or Early 
Carnian in Bt. Ked! and in the upper part of Bt. Kalong (see Tamura 
& a1. 1975). As the same age resulm from the foraminifer zonation, it 
may be suggested that the focaminifers aiI"e not less important than the 
oonodonts in recognition of the Triaooic stratigraphy. 

In loose' samples, mostly from Bt. Keeil (1), whliJch lithologically 
correspond to unit 10, important is '!he presence of such forms as 
Involutina communis (Kristan) - PI. 9, Fig. 1; I. gasch~i (Koehn­
-Zaninetti & Bronnlimann) -'- PI. 9, Figs 6-8; I. sinuosa sinuosa 
(Weynschenk); I. sinuosa cf. pragsoides (Oberhauser) ~ PI. 9, Figs 2----3 

, and 5; and . ?Triasina sp. - PI. 9, Fig. 9. All theSe, forms suggest an 
Upper Triassic, presumably CaTnlian-Norian age (cf. Zaninretti & Bronni­
mann 1974, Bronndmann & a1. 1975, ZalJlli,nettil 1976), and this is the first 
approa'ch to the Carruan':'NolI'ian datirig of the upper part of fue Kodia,ng 
Limestone Forma1;fion .. Theforamillifers from unlit 12 of Bt. Kalong (see 
Text-fig. 4), represented mostly by Nodosariidae, do not contain any 
forms dliagnostic of the age of their parent deposits. 

FINAL REMARKS 

The foraminifer · assemblages recognized in the Kodliang Lim€stone 
Formation' COIlitain some straiJigraphically important spediles whlch 

S This interval coincides with unit No. 10 of the Kodiang Limestone For­
mation, that consists of graded limestone beds (Text-fig. 4; see also de Coo & Smit 
1975, Fig. 2)-



328 , ,,', ANDRZEJ GA20'ZICKI& OMMO E. SMIT, 

evidence the time interva.Lranging 'from the LowerAnisian till the 
Ladirrian, and suggest' even' Carnliail-Norl~m age ·for ' the ' topmost par1 
of the investigated sequence. 

The foraminifars are often aSsociatedhy div€l'8ealgae, ',the most 
common of w'hklh are sudh forms as: MacroporeHa alpina' Pia, 1912 -
PI. 2, Fig. 5; Oligoporella sp. ---.;, PI. 2, Fig. 6; Ac;icularia sp.; Girvanella 
sp.; Solenopora sp.; Globochaete alpina Lombard, 1945 - PI. 2, Figs 
7-8; Clypeina besiciPantic, 1965; Tubiphites obscurus Maslov,1956 -
PI. 2, Figs 2-3; and by scarce miroproblematics LadineZla porata Ott, 
:I968; ' EaccanelZa floriformis PaIlltic, 1971 - PI. 2, Fig. 4; and Probolo­
cuspis espahkensis Brormimann & al.,' 1974 - PI. 2, Fig. 1. Many of 
these taxa, if not displaying their stratigraphic ranges admost identlical 
with t'luit of the foraminifers, are at least typi'cal of the oontemporaneous 
deposits from various areas of the Tethys Realm (cf. , Bystricky 1964; 
Pantic ' 1965, ' 1971; Fliigel 1972; Jablonsky 1973; Bronndmann & a1. 
1974; Ott 1974; Borza 1975; Kochanova & a1. 1975; Mello 1975). 

The Anisian-Ladinian foraminifer assemblages of the Kodiang 
Limestone Formation bear close analogies to the other oontempo!I"aneous 
a$€mblagesof 1fb.eTethys Realm. This is i!ndicated both by the taxo­
nomic oompositloo of the assemblages, by the seqUence of particular 
assemblages, and by the microfacies of the deposits, both developed in 
the neighboring regions in Burma (cf. Gramann & aI. 1972), Pakistan 
(cf. Zani!rretti & Bronndmann 1975), and Iran (cf. Bronnimann & a1. 
(1974), as well as in the Caucasus (Efimova 1974) and in various regions 
of Europe (cf. Salaj & a1. 196'7; Premoli Silva 1971; Za,mnetti & aI. 
1972; Pa:nJ1D.c 1972, 1974; Jenc:irejakova ,1973; Gazdzicki & Zawidzka 
1973; Bronndmann & Cs.'talOlV 1975; see also ZanJin:et1!i 1976). Moreover, 
the investigated assemblages are also related to those from the epioonti­
nental Muschelkalk sequence of SQuthe!I"n Poland (cf. Glazek . & a1. 
1973, Gaz~cki & a1. 1975). 

The Carman-Norian involitindd assemblage with Involutina commu­
nis; I. gaschei, I. sinuosa sinuosa, I.sinuosa cf. pragsoides, and ?Triasina 
sp., which 'has been recognized in loose samples from Bt.Kecil . (1) 

. and Bt. Kaloitg is evidently related to the assemblages lmown from the 
base of the Namyan Group of Burma (cf. BronndmalIlD & al. 1975), the 
Nayband Formation· of Iran (cf. Zamnetti & Broooiimann 1974), and 
from some localiiies in Europe (cf. Zaninetti 1976). 
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A. GA:lDZli:!Jp i O. "E. SM~T 

TRIASOWE OTWORNICE Z POŁWYSPU MALAJSKIEGO - . 

W utworach triasowych formacji . wapieni z Kodiang, północno-zachodnia 
Malazja {fig. 1--4) stwierdzono obecność bogatych zespołów otwornicowych, wśród 
którycl1 r<,>Zpoznimo . In · t~ony (pl. , 1---10) w · ~ tym jeden nowy, Endoth'liia ma­
layensis Gaździcki, sp. n. Analizowane zespoły obejmują szereg fo~ o znaczeniu 
stratygraficznym, m.in.: ,M'eandrospira pusilla . (Ho), Glomospira densa (Pantić), 

Glomospirella grandis,(Salaj),Meandrospira dina'i-ica Kochansky-Devide & Pantić, 
Earlanaia gracilis (Pantić), Ęarlandinitasoussii Salaj, Endothyra saŁa;i Gaździcki, 
Agathammina?iranica . Zaninetti &ał,; <»:az Idlkupr~edstawicie1i rodziny Involu­
tinidae Biitschli~ 

Rozpoznane poszczególne zespoły otwornic określają wiek zawierających 

je osadów począwszy od najniższego anizyku po ladyn, a niektóre z pich obejmują 
również karnik inoryk. 

Wykazano, że triasowe zespoły otwornic z Półwyspu Malajskiego nie r9żnią się 
od ' równowiekoWych zespoł6w z innych rejonów Tetydy tak pod względem składu 
taksonomicznego ' jak również rozprzestrzenienia stratygraficznego. . 



ACTA GEOLOGICA POLONICA, VOL. 27 A . GA:znZICKI & O. E . SMIT, PL: 1 

1- 2 with Nodosarifdae in ostracode-radiolarian biosparite, X 60; 
unit 12.; 3 Bioint~asp~rite. cOIIwo~ed of algal (Dasycla,daceae and Solenoporaceae) 
and crmoid debrIs wIth mtraclasts, X 8;' unit 10; 4 ' Crinoid-algal biopelsparite, 

X 8; unit 10 
All from Bt. Kalong 



ACTA GEOLOGICA POLONICA, VOL. 27 A. GAZ nZICKI & O . E. SMIT, P L o 2 

1 Probolocuspis espahkensi s Bronnimann, Zaninetti, Moshtaghian & Huber; X 45; 
2-3 Tubi phytes. obscurus. Maslov; X 35 ; 4 Baccanella flor i formis Pantic ; X 55 ; 
1; Macroporella alpina Pia; X 15; 6 Oligoporella sp. ; X 30 ; 7- 8 Globochaete alpina 

Lombard (7 parallel, 8 crossed nicols); X 110 
1, 4 from Bt. Keell (1) ; others from Bt. Kalong 



ACTA GEOLOGICA POLONICA. VOL . 27 A . GAZnZICKI & O. E. SMIT. PLo 3 

1-3 G!omospira sp. ; 1 and 3 X 70, 2 X lOO; 4-9 Glomospira densa (Pantic) ; 
5 and 8 X 80. 4 and 6--Il X 100, 9 X 140 
1, 4 from Bt. Keeil V) ; other.,; from Bt. Kalong 



ACTA, GEOLQGICA POLONICA, VOL. 27 A . GAZ OZICKI & O . E. SMIT, ' PL: 4 

1:ii'iiunwsuzrella Sp .; X 100 ; 1 from sample No. 1; 2 GLomospiretLa grandis (Salaj) ; 
X sample No. 2; 4 Glomospira gemerica (Salaj); X 100; 5 Glomospirella 
spirillinoides (Grozdilova & Glebovskaya); X 60 ; 6 " Meandrospira" deformata 
Salaj; X 150; 7 Mearidrospira dinarica Kochansky-Devide & Pantic; X . 85 ; 
8- 10 Meandrospira pusilla (Ho) ; 8-9 X 1150, 10 X 400; 9 from sample No. 1 

From "Elt. Kalong, except 4 from Bt. Kecil (1) 



ACTA GEOIJOGICA POLONICA, VOL. 27 A. GAZDZICKI & O. E. SMIT, PLo 5 

] Agathammina austroalpina Kristan-Tollmann & Tollmann; X 10:0; 2 ?Agatham­
mina sp.; X 1.50 ; sample No. 113; 3 Agathammina? iranica Zaninetti, Bronnimann, 
Bozorgnia & Huber; X 1510; 4.~90phthalmidium sp. ; 4-7, 9 X 1,5(1, 8 X 100; 

5-6 from sample No. 7, 9 from sample No. 4 
1, 7-8 from Bt. Keeil (1) ; others from Bt. Kalong 



~, 

ACTA GEOLOGICA POLONICA, VOL, 27 A. GAZOZICKI & O. E. SMIT, PLo 8 

!. 

1 Textu!aria sp. ; X 1<50; sample No. 2; 2- 3 ?Trochammina sp.; 'X 1<50; 4 P!aniin­
v o!uta carinata Leischner ; X WO; sample No. 4 ; 5 ?P!aniinvo!uta sp.; X 50 ; sample 
No. 5'; 6-10 To!ypammina gregari a Wendt ; 6-7, 10 X 100, 8-9 X 5'0; 9 from 

sample No. 10 
From Bt. Kalong, except 6 from Bt. Keeil (1') 



ACTA GEOLOGICA POLONICA, VOL. 27 A . GA2DZICKI & O. E. SMIT, PLo 7 

1 Earlandia amplimuralis (Pantic); X 1/50; sample No. 7; 2 Earlandia gracilis 
(Pantic); X 100; sample No. 7; 3-4 Endot hyranella sp. ; X 100; 5 ?Endothyranella 
sp. ; X . 40; 6, 9 ?Earlandinita sp.; X 40 ; 6 from sample No. 3; 7 Earlandini ta cf. 
soussii Salaj ; X · 60; 8 Earlandinita soussii Salaj; X 49 ; 10 Endothyranella wirzi 

(Koehn-Zaninetti ; X 60 
From ·Bt. Kalong, except .. " from Bt. Kecil (1) 



ACTA GEOLOGICA POLONICA, VOL. 27 A . OA2DZICKI & O . E. SMIT, PLo 8 

1- 3 Endothyra malayensis Gazdzicki, sp. n.; X lOO, 1-2 from sample ~o. 12; 
!&-5 ?Endothyranella sp.; X 150 ; 6 Endothyranella lombardi Zaninetti & Bron­
nimann; X 100; 7-8 Endothyra kuepperi Oberhauser; X , 100; 9 Endothyranella' 

sp.;._X 100 ,., ' .. 
6-7, 9 from Bt. KeeU' (1) ; other: trom Bt. ',Kot>.long 

.' 
, J , 



ACTA GEOLOGICA POLONICA, VOL. 27 A. GAZDZICKI & O. ''E. SMIT, POL. 

1 Involutina communis (Kristan); X 100; 2-3,5 Involutina sinuosa cf. pragsoides 
(Oberhauser) ; X 60 ; 4 Involutina sp.; X 100; 6--8 Involutina gaschei Koehn-Za­

ninetti & Bronnimann; X 60; 9 ?Triasina sp.; X 6Q 
From Bt. Kecil (1), except 9 from Bt. Kalong 



1 Nodosaria sp.; X 150; sample NO. 8; 2 ?Nodosarfa sp.; X 100; 3, 7 Austroeolomia sp.; X 150 ; 
7 from sample No. 8; 4 Dentalina sp.; X 40; sample No. 8; 5 ?Pseudonodosaria sp.; X 150; 
sample NO. 8; 6 ?Nodosar!a sp.; transverse section, X 150; sample No. 8; 8 Dtplotremina sp.; 
X ' 100; 9 Dtplotremtna astrofimbrtata Kristan-Tollmann; X 60; 10 Variostoma sp.; X 60; 

11-12 ?Dtplotremina sp.; X 100; 11 from sample No. 10, 12 from sample No. 3 
From Bt. Ka long, except 10 from Bt. Keeil (1) 
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