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                               Abstraet

   Four fusulinid-species from the Portuguese Timor Island are described. Among thern,
Codonofusiella weberi, Schwageri•na nahazawae n. sp. and Parafussclina sp. collected from
Pualaca indicate probably tlte earlier Permian in age, while Triticites sp. frem Hato-Builico

the earliest Permian.

                   Introduction and Acknowledgement

   The Timor Island situated in the eastern part of the East Indies Arch-
pelago is very famous for the occurrence of splendid fossils, especially, of
the Permian and Triassic period. Prof. K. NAKAzAwA and two students of
the University of Kyoto made a preliminary survey of Portuguese Timor in
the summer of 1961, and collected many fossiis containing cephalopods,
pelecypods, brachiopods, corals, fusulinids, crinoids and others. Among these
the former three groups are predominant.
   Prof. NAKAzAwA has kindly offered several samples of fusuiinids at my
disposal. In comparison with molluscas and brachlopods the fusulinids are
very rarely found in this area like in the In.donesian Timor, and have been
obtained from only two localities, Hato-Builico and Pualaca (see textfigure).
Among them four genera afid four species are descr2m2nated.
   Two papers concerning fusulinids of Tim.or were already published.

:f The Scientific Research of the Portuguese Timor Island was planned by the Exploration
 C!ub of the University of Kyoto, and performed by three members for two months from the
 middle of August to the middle of October in l961. The membcrs were K. NAi<AzAwA,
 Professor of Geology at the Geological and Mineralogical Institute, Faculty of Science;
 Hiroyuki Suzum, student of the same Institute ; Toru TAi<AHAsm, student of the Faculty
 of Agriculture.
    The fossil-collectiens are under study by each specialist of palaeontology. For several
 reasons the results cannot be published in a monograph and the other studies will be re-
 ported separately,
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Text-figure. Fossil-locality of Åíusulinid$ in the Portuguese Timor Island

ScHuBERT (1915) first studied fusulinids of Timor which had been obtained
by members of three expeditions and reported one previously described
specles, Fusuiina gra?tu?n-avenae RoEMER, and three new specles, Fusulina
wanneri, F. molengraafii and F. weberi. These ftew names were devoted to the
directors of the three expeditioRs. In 1949 THoMpsoN summarized all availa-
ble data concerning fusulinids from Timor aRd added new information from
the samples obtained by BRouwER and the members of the 1937 expedition to
Timor. He described and finely Mustrated five species, Pal aeofusulina webeTi
(ScHvBERT), Schwage7ana brozaweri Thompson, S. ? mo}engraaSi (ScHwAGER),
S. sp. and Parafusutina wanneri (ScKuBERT).
   The samples at my hand were obtained from the southeast foot of Fatu
Auveon (Mt. Auveon) in the central part of Portuguese Tirrtor and from
the north of Hato-Builico in the western part of Portuguese Timor. To my
regret, the specimens are nekher so good in preservation nor so abundant
as those of ScmoBERT and THoMpsoN. The samp}es from the first locality
contain fairly abundantly Codonofusiella weberi (ScHuBERT) and Scl2wagerina
nakazawae sp. nov., ftcnd exceedingly rarely a speeies of Parafusuttna. Those
from the second locality yield poor specimens of Triticites. Codonofusiella
weberi was considered by THoMpsoN to belong to the genus Palaeofusuiina.
Sehwagerix.a nakazawae was described first by Schubert as Fusttlzlna granttm-
avenae RoEMER and afterwards by THoMpsoN as Schtuageri?ta sp.. Parafusali?ta
sp. indet. and Triticites sp. iRdet. will be reported for the first time iR this
paper, but they occur so rareiy that they are not specifically determined.
These four species shail be described and illgstrated below.
   Before going further, I wi$h to express my hearty thank to Prof, K,
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NAKAzAwA who offered kindly the sarnples of fusulinids at my disposal.
My thank is also due to ProL S. MATsusmTA and Lecture K. Ismi for their
effective counsel.

                        Description of species
                   Family Fusulinidae MOLLLER, 1878
                Subfami}y Schubertellinae Si<iNNER, 1931

              Genus Codonofu•siella DuNBAR et SKiNNER, 1937

                   Codonofusiella weberi (ScHuBERT)

                         Plate 3, figures 1-9.

  Fussclina weberi ScHuBERT, 1915, Paltiontologie von 'I'imor, Lief. 2, S. 57, 58, Taf. 40, Fig. 3, 4 ;

      Taf. 41, Fig. 6.
  Pataeofustclina weberi, THoMpsoN, 1949, 3our. Paleont., Vol. 23, pp. 186, 187, Pl. 34, figs.

      4, 15.

   DescriPtion : The shell is mlnute and short subcylindrical. It has half-
round poles, gently convex lateral slopes and slightly infiated central portion.
The mature specimens, possessing generally 6}r, rarely 7 volutions, are 3.4
to 4.1mtn. Iong and l.3 to 1.7mm. wide. The form ratio is 2.2 to 3.0.
   The proloculus is rather minute ; its outside diameter is 60 to 100 microns.
The first 1-2i- volutions are tightly coiled and discoidal, with narrowly rounded
periphery and short axis of coiling at angles up to 90 degrees to the axis of
the outer volutions. The following 2 volutions are rather tlghtly coiled and
elongate fusiform, and beyond them the shell expands rapidly and becomes
subcylindrical. The last S volution is flaring and increases in height so re-
markably that it measures 300 to 850 microns.
   The spirotheca is thin and seems to be cornposed of a tectum and a
lower less dense Iayer. The thickness of the spirotheca is 5 to 10 microns
even at the thickest portion of the outer volutions.
   The septa are thin. The septal counts of the 2Rd to the 6th volution
are 13 to 19, 16 to 22, 20 to 28, 28 to 34 and 40 or more, respectively. The
septa are fluted slightly in the 2nd to the 3rd volution, narrowly aitd highly
in the 4th to the u}timate -2i- volutiofi, and very irregularly and highly in the
last l volution.

   The chomata are minute and asymmetrlca} in the inner 2 volutions, small
and bandform in the 3rd volution, and they become indistinct in the outer
volutions. The axial fillings extend weakly along the axis of coiling.
   Materiats : JPF-10505 to JPF-10513 deposited iR Geol. & Miner. Inst., Univ.
Kyoto.
   Rema ries : Judging from the shape of the present form, it is rather dif-
ficult to obtain a ex.act axial sectlon with the fiaring Iast -,i- volution. More-
over, rnost specirnens are eyeded away its ogter 1 or 2 volutions, owlfig tQ
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the iil state of preservation. So the axial sections at hand have mostly 5
to 6 volutibRs, but rarely 6S to 7 volutions.
   Th'e figured specimens seem at a glance to be different frorn the type-
ones described and illustrated by ScHuBERT (1915) as Ftts•ulina weberi in
having more numerous voltttions, and accordingly largey and slender shell.
But these differences are caused from the inattentive preparation of the type-
sections. On the other hand, the specimens at hand are identical with the
type-ones in the degree of septal fluting, mode of coiling, height of each
volution and other important specific features. The'former are also common
with the Iatter in the occurrences. From these reasons the identification of
the present form is probably beyond doubt.
   THoMpsoN (1949) considered the present form as Pataeofusulina, because of
the structure of spirotheca and of the degree of septal fluting. But the form
has the flaring last -2'- volution, in which the septa are fiuted very irregularly
and highly. Further the axial fillings of the form are indeed weak, but they
are present along the axis of coiling. So it is better that the form should
be included in the genus Codosc•ofusiella. The form is, however, rather
characteristic for the genus 2n having more numerous volutions, so Iarger
shell and more weakly fiaring la$t volution than any species of the gentts.
   Occurrences : The specimens at hand have been obtained from the yellow-
ish limestone containing basaltic fragments at the southeast foot of Fatu
Auveon (Mt. Auveon), about 2km to the northwest of Pualaca, central part
of Portuguese Timor. It occurs fairly abundantly together with Sc}twagerina
"aiea ftewg,.s? ggg6.zES f.ww\eelSl.S.9• Mdet •

          Subfamily ScGhew.ai,er;Ls i.7,a.,?t,?uGNiB,: ili, eiollENBEST) 1930

                         Triticites sp. indet.

                        Plate 3, figures 10-12.

   Description: The shell is small and bulged fusiform. It has bluntly
pointed poles, slightly convex to nearly fiat Iateral slopes and infiated cen-
tral portion. The mature specimens of 6 to 7 volutions are 4.6 to 5.3mm.
Iong and 1.9 to 2.4mm. wide. The form ratio is 2.0 to 2.3.
   The proloculus ls small and spherlcal. Its outside diameter is 120 to 240
microns. The chambers are Iow in the innner 2 or 3 volutions, and increase
in height rather rapidly beyond the 3rd volution.
   The spirotheca is cornposed of a tectum and keriotheca with rather
coarse alveoli. The outside of the spirotheca is covered w2th dark materials.
   The septa are spaced closeiy. The septal counts of the lst to the 5th
volutioR are 9 to 11, 13 to 16, 18 to 21, 21 to 24 and 25 to 29, respectively.
The septa are fiuted highly aRd closely for the genus,
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   The chomata are slightly asymmetrical, small and half-round in cross
section. The tunnel is narroskr and Iow.
   Materials: JPF-10514 to JPF-10516 deposited in Geol. & MiRer. Inst., Univ.
Kyoto.
   Remarles : The present form is a single species of the genus Triticites
from Tlmor. To my reglet, the form ls represented by several specimens
which are in ill state of preservation. The inadequate materials let me
hesitate to compare the form wlth other species.
   Occurrences: The present form has been obtalned rarely with calcareous
algae and bryozoas from the white bedded Iimestone at the north of Hato-
Builico in the western part of Portuguese Timor.
   Horixon: probably lowest Peymlan.

                   Genus Scl•iwagerina MOLLER, 1877
                    Scl'iwagerina nakazatvae sp. nov.

                        Plate 3, figures 13-17.

      synonym
  Fustegina gran"'rn-avenae, ScHuBERT, 1915, Paltiontologie von Timor, Lief. 2, S. 53, Taf. 39,

      Fig. 1(?); Taf. 41, Fig. 5(?), 6.
  Schwagerina brouu)eri, THoMpsoN, 1949, (partim), Jour. Paleont., Vol. 23, pp. 187, 188, Pl.
      34, fig. 4? (non Pl. 34, figs. 5--14; Pl. 35, fig. 9)
  Scltwagerii•ta sp., Ti-ioMpsoN, 1949, ibid., p. 189, Pl. 35, figs. 7(?), 8(?).

   Derivatio nominis: devoted to Prof. K. NAi<AzAwA who offered kindly the
samples at my disposal.
   HoletyPus: specimen which is illustrated in fig. i3 of Plate 3; reg. no. JPF-
10517 deposited in Geol. & Miner. Inst., Univ. Kyoto.
   Locus tyPicus: at the southeast foot of Fatu Auveon (Mt. Auveon), about
2km to the northwest of Pua}aca in the central part of Portuguse Timor.
   Diagnosis ; about ii- times in length as "Fusulina" .aranum-avenae; d2fferent
from Schwagerina brouweri in having more loosely spaced septa and larger
shell.

   DescriPtion : The shell is moderate ln size and elongate fusiform to
subcylindrical in form. k possesses rather pointed poles, gently convex to
fairly concave lateral slopes aRd sl!ghtly shifting axis of coiling. The mature
specimens, seerniRg to have 6i- to 7 volutions, are 8.9 to 9.7mm. Iong and
2.2 to 2.5mm. wide. The form ratio is 3.8 to 4.2.
   The proloculus is shoyt elllpsoidai and not small; its outside diameter
measures 140 to 310 microns. The chambers are low in the inner 2 volutions,
and increase rapidly in the 3rd to the Iast volutioR. The lst volution is
fusiform, the following 2 volutions are elongate fusiform, and beyond them
tke shell assumes to take its mature shape.
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    'I['he spirotheca is reiatively thiR for the size of shell. It ls coarsely
aiveolar. Its thickness is 10 to 30 microns in the inner volutions and 50 to
100 microns in the outer volutions.

   The septa are loosely spaced. The average septal counts are 10, 15, 17
and 20, respectiveiy, iB the lst to the 4th voltttion, The septa are fluted
rather irregularly and highly in the outet' 2 or 3 volutions.

   The chomata are present aBd rniRute in the inner volutions, but absent
in the outer volutions. The tunnel is low and its pass is Rot so remarkably
irregular. The axial fillings extend weakly along the axis of coiiing.
   Materials : JPF-10517 (holotype) to JPF-10521 deposited in Geol. & Miner.
Inst., Univ. Kyoto.

   1?eniarles: ScHuBERT (1915) illustrated an oblique section (Taf. XLI, Fig.
1) and also a weathered surface of limestone filled with abundant specimens
of elongate fusulinid (Taf. XXXIX, Fig. 1). ScHuBERT referred these speci-
mens to Fecsutina granum-avenae RoEMER. But pointed already by THoMpsoN
(1949), these specimens are different from RoEMER's type-ones. They are,
however, mitch allied to Schwagerina naleagazvae in the shape of shell, degree
of septal fluting, height of each volution, size of proloculus, strength of axial

fillings and other important features. So it is highly probable that these
forms are conspeclfic with each othe• r.

   The specimen, which was first designated by ScffuBERT (1915) as F.
granum-ave?zae (Taf. XLI, Fig. 6) and afterwards emeRded by THoiMpsoN (1949)
with doubt as Scltwagerina brou.weri (Pl. 34, fig. 2), should be referred to
Sck,wageri7•ta nafeazawae, judging from the counts of septa, thickness of spiro-
theca, association with Codonofusieii.a zveberi and other features.

   Schwagerina nahazawae can be distinguished from Schwagerina brov.weri in
haviRg more numerous volutions, accordingly larger shell and wider space
between septa. S. nahaaawae resembles at a glance Pseudefusuli•na cltistaensis
(LEE) described and illustrated by CHEN (1934) from Sottth China in the
shape of shell and degree of septal fluting, but the former is about twice
as long as the latter. S. naJgagawae is slightly allied to such species of the
genus ParafusuUn•a as P. sh.alzsga"2ensis Reichel, P. sl•ialesgame"sis c•rassin2gr.crinata

KNiGHT, P. aPliculata KNiGHT and P. commuJ•tis KNiGHT, but the former has
more slender shell thaR the latter.

   Occze?'rences: The specimeRs have been obtained from the yellowish
lirnestone containing basaltic fragmei?ts at the southeast foot of Fatu Auveon
(Mt. Auveon), about 2km to the northwest of Pualaca in the central part of
Portuguese Timor. They occur fairly abundan.tly together with codono-
fttsietta webe7i (ScHuBERT), Parafusul•ina sp. indet. and calcareous algae.

   Horizon : probably iower Permian,
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               Genus Parafscsulina DuNBAR et SKiNNER, 1931

                         Parafusulina sp. indet.

                           PIate 3, figure 17

   DescriPtion: The shell is Iarge and elongate subcylindrical, with pointed
poles, gently convex to nearly fiat lateral slopes, and largely shifting axis
of coillng. The figured specimen of 7a volutions is 14.5 mm. Iong aRd 2.7 mm.
wide.
   The proloculus is small and spherical. The ggured specimen has two
proloculus; outside diameter 190 microns and 220 microns. The height of
chambers of the figured specimen is 65, 50, 105, 120, 220, 305 and 300 microfis,
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respectively, from the lst to the 7th volution.
  The spirotheca is rather finely alveolar and relatively thin for the size
of shell ; thickness of the spirotheca of the figured specimen is 20, 20, 30, 45,
75 and 95 microns, respectively, from the lst to the 6th volution.
   The septa are spaced rather loosely. They are fluted narrowly and
regularly.
   The chomata are present only in the lnner volutions. The tunnel is
narrow. The axial fillings are extended along the axis of coiling.
   Material : JPF-10522 deposited in Geol. & Miner. Inst., Univ. Kyoto.
   Remarles: The present form is represented by on}y two axial sections,
so the important specific features of the species cannot be adeqttately un-
derstood. The form is rather allied to ParafttsuLina zvanneri (ScHuEBRT), but
the former has more pointed poles, less massive axial fillings and narrdwer
cltamblets.
   Occurrence and Horizon : of the same as those of Schwagerina nahagawae.

                             References

RoEMER, F., 1880. Ueber eine I<ohlenl<alk-Fauna der Westl<Uste von Sumatra: Palaeonto-
      graphica, Bd. 27, S. 1-11, Taf. 1-3.
ScHuBER.T, R., 1915. Die Foraminiferen des jttngeren Palaozoikums von Timor : Paltiontologie
      von Tirnor, Lief. 2, S. 47-59, Taf. 39-41.

THoMpsoN, M. L., 1949. The Permian Fusulinid$ of Timor: Jour. Paleont., Vol. 23, No. 2,
      pp. 182-192, Pl$. 34-36.
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Figs.

Figs.

Figs.

Fig.

Explanation of Plate 3

                    Figs. 1-9. xl5

                    Figs. 10-18. Å~!0

1-9. cedonoft{sietta weberi (SCHuBERT) ......i•••••JJ+.•.•-•••i••......•

 1. Axial section of a typical specimen, jPF-10505.
 2. Axial section of a elongate specimen, 3PF-10506.
 3. Axia} section of a slightly elongate specimen, JPF-10507.
 4. Axial section ef a specimen without a half flaring volution,

    JPF-10508.
 5. Slightly oblique axial section of a specimen with a half
    high flaring volution, JPF--I0509.
 6. Sagittal section of a specimen, jPF-10510.
 7. Sagittal section of a specimen with a half high fiaring volu-
    tion, jPF-10511.
 8. Slightly oblique sagitta} section, JPF-le512.
 9. Sagittal section of a small specimen, jPF-10513.
10-12. Triticites sp. indet. ........................••••••i••••••J•JJJ•••--••••

10. Axial section of a typical specimen, JPF-10514.
11. Axial section of an elongate specimen, JPF--I0515.
12 Sagittal section, JPF-10516.
13-17. Schwagerina nafea2atvae sp. nov. .........................i••J•.J•

13. Axia} sectien of the holotype, JPF-10517.
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