CHAPTER IlI
SYSTEMATIC PALEONTOLOGY

Fusulinids are excellent index fossils of the late Paleozoic eon. Their complicated
internal structures lead them to be classified into many species and are described in

this chapter.

3.1 Introduction to fusulinids

ly,
invste&ls. Their tests or shells are
e———

. around an axis called axis of

Fusulinids are the s
commonly fusiform or subx

coiling and are range They belong to Phylum

Protozoa, Class Sarcodi ulinaceans are ranked as a
Superfamily of Subord i i ' ” i el are identified into many
hundreds of species. M at ey are an exclusively late
Paleozoic group of fossils a bi‘ssissippian time and absent
at the close of Permian Pen t, ‘Loeblich and Tappan (1988)

have proposed a new age mtervaLjE&?Ep wf usulinacea to be Middle Devonian-
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Upper Permian with thﬂevidences of man{/ M? y genera of fusulinids are
excellent index fossils:bécause of the J
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colored shale and very coarse-grainedfor finely lamipated sandstoneg Ross (1979)

explaine&mtﬂ@nﬁom@ WeN%tﬂ%%H%i&]fusuﬁnids are

common. qfhe first type is thin, algal-rich limestone on the cratonic shelves of the major

lution and widely spread

in many parts of paleo—rd}ine of the

Northern Hemisphere continents. The second type is the shelf edges include reefs and _
lagoons as well as some deeper water carbonate environments between the reefs. The
third depositional setting is less thoroughly understood but includes thick carbonate
deposit that may have abrupt lateral changes in facies into dark shales, greywackes,

and ribbon chert. These depositional facies are associated with basaltic non-cratonic
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igneous rocks and are probably closely related to former island arc and reef

environments.

Although the knowledge of the paleoecology of fusulinids is still incomplete, but
many authors agree that fusulinids were probably benthic, except for their juvenile
stage, which presumably had an epiplanktonic or planktonic mode of life as in many

Recent benthic foraminifers. They were prob ny able to slowly crawl with pseudopodia

Though fusulinids are and size, | y have the same important

onsider on their significance

features (Figure 3.1).

morphologies as follows:
® Proloculus
® Septa and Antetheca
® Spirotheca ‘
® Septula y— \ ‘
® Tunnel, Forammﬂ:homa a, Parachomata and -m llings

ﬂ‘lJEl’JVlEWliWEI’]ﬂ‘i

wall or sgotheca

re,

N

septal fluting proloculus
external furrow

. )

Figure 3.1 Diagram showing the structure of a fusulinid test; Tnticites sp.(modified from

Cushman, 1950 and Moore et al.,1952).
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Proloculus

All fusulinids are multi-chambered. Growth starts with an initial chamber called
proloculus. In most fusulinids the proloculus is spherical to subspherical in shape.
Moreover, the features of the wall of the proloculus also are recognized. The proloculus
wall in most fusulinids is thicker than that of the first volutions of the shell. Varioﬁs

shapes of proloculus are shown in Figure 3.2.

e W“ﬂ‘\?ﬂ?ﬂé%’?ﬁﬁ“ﬂ THTRY

1. Parafusulina padangensis (Lange); almost spherical proloculus with slightly
thickened wall near pore, x10. 2. Parafusulina gigantea (Deprat); spherical proloculus
but no intersecting pore, X20. 3. Parafusulina parumvoluta (Deprat); pore at base of
depressed funnel, X23.5. 4. Parafusulina dongvanensis (Colani); subspherical
proloculus with depressed area around pore, X27. 5. Parafusulina japonica (Gumbel);
subquadrate proloculus with depressed area around pore, X30. 6. Parafusulina

gigantea (Deprat); rectangular proloculus with cone around pore, X20.
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Septum and Antetheca

The septa, plural, are partitions between chambers of fusulinids. Anteriorly, wall
of last chamber, septum becomes antetheca. Antetheca is punctured by numerous
small openings called septal pores. For the primitive genera they usually‘ have planes

surface or straight septa, but for the advanced genera, the septa become wavy or flute

form passageways betwesi.Ghambers

Schwagerininae and Fus{‘

of many fusulinaceans, is highly com;
=

including transparent supp@nented by a thick layer of

honeycomb-like structuresor, keriotheca. The,deep prismatic or cylindrical cavity in

o bbbl b1 T 1 E 1713
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The lower surface of the spirotheca of member of the Subfamily
Neoschwagerininae contains ridges that hang down into the chambers are named
septula. Septula that transverse to the axis of coiling are termed transverse septula, and

those parallels to the axis are termed axial septula. (Figure 3.5) The shape of septula

must be recognized ; broad , short, narrow, uniform in length or irregular etc.
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(Boardman et al., 1987).

upper tectonum\

tectum &
lower tectorium ——

Profusulinella

Tunnel, Foramina ﬂChomata Parachomata and Axial fillings

A centr@ u EJI:\; Jﬂaﬁjhmi wrgJ gﬂ jtunnel penetrates all
TR R e

of calcite, the chomata. Another cumulative calcium carbonate like chomata developed

throughout the shell are termed parachomata. Axial fillings are dense deposit of
calcium carbonate accumulates in the axial region. Some fusulinids may have heavy
axial fillings but some are very rare in axial fillings. Tunnel, chomata, axial fillings,

foramina, and parachomata of some fusulinids are shown in Figure 3.6.



64

secondary
transverse septula

ofid

primary

secondary
transverse
i septula

secondary axial septula

Figure 3.5 Septula of some fusulinids (Thompson, 1964).
1. Yabeina inouyei (Deprat), axial section, X10. 2a. Lepidolina multiseptata (Deprat),

axial section, X45. 2b. Lepidolina multiseptata (Deprat), sagittal section, X45.
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parachomata

o

tunnel

Figure 3% Tunnel, ¢homata, axidl fillingsy.fordmina, spirgtheca, parggéhomata and
septula of some fusulinids (Thompson, 1964).
a. Tunnel and chomata of Yanchienia tobleri Thompson, axial section, X 16.3. b. Axial
filing of Parafusulina wanneri (Schubert) axial section, X 8. c¢. Spirotheca, transverse
septula and parachomata of Cancellina primigena (Hayden), axial section, X 100. d.
1, Alveolar structure of spirotheca, parachomata, and septula in Neoschwagerina
haydeni Dutkevich and Khabakov, axial section, X 100. 2, Septula and parachomata of

Yabeina inouyei (Deprat), axial section, enlarged.
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3.1.2 Sections for microsopic study

Some of the structural features of fusulinid shells can be examined from external
morphology, but many characteristics completely internal. There are several types of
fusulinids section for microscopic study as shown in Figure 3.7. Two sections cut
through the beginning chamber reveal mbst internal features of the shell. One is cut

along the axis of coiling through the center of proloculus and is called as axial section.

I

The other, cut at right angles to th iling through the center of proloculus, is

called a sagittal section. The section cut normal to the axis of
coiling but not through the el section. One cut parallel to
the axis of coiling but not t amber is termed tangential section.

Sections cut in directions ng or normal to it are referred to

as oblique sections.

® Proloculus size ;i

the proloculus size.

oﬂhalf diameter (RV) The Qdius vector is measured

mendlcuﬂutﬂﬁ Wﬂﬁ? “Cﬂlm]ﬁ?roloculus to the outer

® Radious vector

surface of t m of each conse

o 5 i ey 1T
outerqurface of the te end in the respective

® Form ratio : The form ratio is determined as the proportion of the half length (H.L)

and the radius vector (R.V) .

® Thickness of spirotheca and proloculus wall : The sum of all layers for each

consecutive volution and proloculus wall.

® Number of volution : The number of whorls that coil around axis of coiling.



Axial Section

Sagittal Section

Tangential Section

Parallell Section

Oblique Sections

Figure 3.7 Types of

fusulinid sections (modified from Boardman et al., 1987).
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® Number of septula : The séptula of the family Neoschawagerinidae must be counted
include :-
- The number of axial septula between adjacent septa is counted for each
consecutive volution.
- The transverse septula is the first appearance and the number of

secondary transverse septula in the course of shell growth were examined.

. W): morphology and measurement of
fusulinids is illustrated in Fig »,//_,
Besides measu/ " '3\\\ -‘ fluting of septa, chomata,

tunnel, parachomata, axial fillinc

The diagrammatic repre

nerphology also be observed

through microscope.

Many authors establi feide ' i usulinids such as Thompson (1964),
Rozovskaya (1975), and the ,st-one L appan (1988), the comparison of
Loeblich and Tappan’s

classification (1988) tion from many references,

'ii
ultrastructure studies of wa]l and detailed morphologlc revision made with aid of modern

MR 1< 1L N ALK

microscope. Furthermore, mformatnon as to geologic range is given in greater detail than

e RRTRETS PR (RT3
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Figure 3.8 Diagrammatic representation of basic morphology and measurements of

N

fusulinids (modified from Ozawa, 1970b and Tasch, 1973).

A) Axial sections. (B) Sagittal sections. (C) detailed wall structure.

ta = tunnel angle; ch = chomata; HL = half length; RV = radius vector; s = septa;
d = diaphanotheca; ut = upper tectorium; It = lower tectorium; t = tectum;

dp = outer diameter of proloculus.
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THOMPSON, 1964

ROZOVSKAYA, 1975

LOEBLICH AND TAPPAN,
1988

Superfamily FUSULINACEA

1.Family OZAWAINELLIDAE

2.Family STAFFELLIDAE

3.Family FUSULINIDAE

4.Family VERBEEKINIDAE

Order FUSULINIDA

1. Superfamily FUSULINACEA

1.1 Family LOEBLICHIIDAE

PhiL:

106 genus

‘ _

NIne

Superfamily FUSULINACEA

1. Family LOEBLICHIIDAE

2. Family OZAWAINELLIDAE

3. Family SCHUBERTELLIDAE

4. Family FUSULINIDAE

5. Family SCHWAGERINIDAE

6. Family STAFFELLIDAE

7. Family VERBEEKINIDAE

8. Family NEOSCHWAGERINIDAE

~d

Table 3.1 Comparison of fusulinids classifications (Thompson, 1964; Rozovskaya, 1975;

Loeblich and

Tappan, 1988).
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3.2 Systematic descriptions

The thirteen species of the fusulinids of nine genera in four families are studied

and described in this work. The followings are identified species:

Order FORAMINIFERIDA Eichwald, 1830
Suborder FUSULININA Wedekind, 1937
Superfamily FUSU von Moller, 1878

Family Schubertellida

— Pl.1, figs.4-8.
1a, Kanmera, and Ingavat,

1969....... I FECIEAN ... P11, figs.1-3.

Family Schwagerinidae Dunbar 2

i
B i T

Subfa V ae - r,1966.

Genus C/Een olla

® Chusen f schwagerinageformis Sheng, 1963............ 1.2, figs.1-3.
&

ﬂUEll’J‘VlEI‘VﬁWEI']ﬂ‘ﬁ

mlly Schwagennln@e Dunbar and Henbest, 1930

q Wﬁ“ﬁa@fﬁ@' BRI 98 6 2

® Parafusulina gigantea (Deprat), 1913.........ccceeveiinennns Pl.4, figs.1-6.
® Parafusulina loeyensis Pitakpaivan, 1966..................... P15, figs.1-5.
® Parafusulina sp.A. Dunbar and Skinner, 1931............... P13, figs.1-3.

Genus Pseudofusulina Dunbar and Skinner, 1931.

® Pseudofusulina sp. Dunbar and Skinner, 1931.............. P1.3, figs.4-7.
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Family Verbeekinidae Staff and Wedekind, 1910.

Subfamily Verbeekininae Staff and Wedekind, 1910.
Genus Verbeekininae Staff, 1909.

® \erbeekina verbeeki (Geinitz), 1876............c.cooovveennnn. P1.6,figs.1-5.

Subfamily Misellininae A.D.Miklulho — Maklay, 1958.

Subfamily Psg

Genus Pse

o  Pseudogbliolihdl péucol , é.-,.»\ .............. P17, figs.4-5.
Family Neoschwh‘ 15

ar and Condra, 1927.

® Cofania douvillei (Ozawa). 1922 ——~2=) .......P.8, figs.1-4.
\7 X J

Subfamil&‘qmatn'ninae Silveétri 1933.

ﬁw"ﬁwﬁsw 8N

®4Sumatrina annae (Volz), 1904...........cooviininnnnnnnnn. PI.9, figs.1-3.

ARSI INY N

The detailed descriptions of the thirteen species in the area of Khao Wong and

Khao Chakkachan, Amphoe Nong Muang, Changwat Lop Buri, are as follows :
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Family Schubertellidae Skinner, 1931
Subfamily Schubertellinae Skinner, 1931
Genus Neofusulinella Deprat, 1912

Type species : Neofusulinella praecursor Deprat, 1913

Diagnosis :- Test small and ovoid in the early stage, later fusiform, up to 3 mm in length,
planispirally coiled throughout about six or seven whorls, septa flat, slightly curved

y)and asymmetrical.

forward, plane or only slightly fluted; ¢h

1913 / I.7. figs.23-25.

1966 24-26, pl.1, fig.16.

1969 \\- a, and Ingavat, pp.28-31,
1973 i an ,,.,n. T u ‘ itakpaivan, pp.47-48, pl.5,

figs.812. e s S
,—;
Description :- Shell smatt traight axis of coiling and bluntly
pointed poles. Lateral slo;F slightly convex to almost straight, slightly concave in outer

volutions  of sﬁewm%ﬂ% Twoaﬂ:ﬂaqj deformation. Mature

specimens of 6 t§!9 volutions attain 1 8 2.6 mm in length and 1 1 - 1.7 mm in width.
Form vam m ﬂ?mw‘qqa h an average
outside diameter |ﬁr§‘ mm in two specimens. m mﬂrﬂ volutions are
subspherical to thickly fusiform. From the fourth volution the shell assumes nearly the
same shape as mature shell. Expansions of shell are slow in inner three to four
volutions, becoming rapid and almost constant in outer volutions. Average heights of
the first to seven volutions in three specimens are 0.06, 0.11, 0.17, 0.22, 0.33, 0.46, and
0.55 mm, respectively. Chambers are nearly the same in height throughout length of

shell. Spirotheca thin, consisting of a thin dark layer of tectum and a thicker inner layer.
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Thickness of spirotheca in the first to seventh volutions of three specimens average 7,1
7. 10, 10, 10, and 10 microns, respectively. Septa thin and numerous, consisting of
downward deflection of spirotheca. Septa plane in central portion of shell, but making
characteristic fine complicated fluting in the axial regions of outer vélutions. Septal
perforations distinct in most volutions except inner two volutions. Tunnels are narrow in
inner volutions but widening outwards. Tunnel angles of the third to eighth volutions

average 29, 23, 36, 24, 18, and 35 degrees, respectively in two specimens. Chomata

” nt.in outer volutions. They are massive

h smbers. Tunnel side of chomata
__‘

mard rapidly to gently toward

not present in the first two volutions
M

and asymmetrical, being nearl

rtW
/ |

Remarks :-The specimens ( “anc £ eofusulinella lantenoisi are

very steep or almost ve

poles.

identical with Deprat’s important characteristics

: size and shape of s expansions, structure and
thickness of spirotheca, ¢ e axial portion, and massive
chomata. In Thailand, Pitakpai '6'7 P eofusulinella iantenoisi from the
Chondhurian limestone of C@N? i Sawan, along with three species of

Ozawainella and Sphaéiulina crassispi

Toriyama, et al.(1969) e‘scribed several species of Ne€ofusulinella from Thailand,
=

especially fromﬂ‘- ngJPﬂ E i | aj i, and provided new
information for agﬁdemtandingﬂg ;ﬁ:ﬂln Itz(r‘ison with specimens
from K | i y‘T f j«ﬁgﬂrﬁlﬁ(ﬁs rather wider
shape ﬁlﬂaﬁ\iﬁm t&ﬁjm ; |

Material :- Khao Chakkachan : TT0071 in lower part of unit C, ; TT0078, TT0215, TT0216,

TT0217, TT0218, TT0219, TT0220 and TT0221 in unit C,. Khao Wat Kirinakratanaram :

TT0079, TT0082, TT0091, TT0092, TTO098, and TTO101 throughout unit C,.

Age :- Lower Roadiah to Upper Wordian (Toriyama et al., 1974).
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Measurement of Neofusulinella lantenoisi Deprat, 1912.

L w Form ratio Diameter of Thickness of
Spec. No. (mm) (mm) Proloculus Proloculus
(mm) wall
(microns)

TTO071 2.6 1.7 1.53 ? ?

TT0078 2.1 15 1.40 0.03 ?

TT0098 1.8 Tidl 1.64 0.07 5

: 1 J_
Spec. !’ (

No. 1 2 Ai - 7 8 9
TT0071 0.21 0.35 0 ‘ 5 0.92 1.09 ?
TT0078 0.05 0.1 0 55 | 1.04 ? -
TTo098 | 0.07 0.11 . 36— 1 0.0 ? -

] j:‘
ARV
Spec. % A& )

No. 1 2 ' Aer 7 8 9
TT0071 | 0.09 0.14 9 fiadia < 047 0.54 0.71 0.86
TT0078 0.05 0.08 0.1271F Tk 0.42 0.56 0.74 -
TT0098 | 0.05 01 o 0 gh 7 ? E
Spec. m m

No. 1 2 |€ =8 4 s 6 7 8 9
TTo071 | 2.33 '%}fv E ? D 5 '3.70 1.54 ?

- L ) L B L
TT0078 1.00 |9) 1.38 2.58 2.89 2.13 2.12 1.86 ? =
Troogewv‘.,i ﬁo . . ﬁw’ g "ﬂiﬂei 2 2 -
q Thickness of Spirotheca
Spec. (microns)

No. 1 ) 3 4 5 6 7 8 9
TT0071 10 10 10 10 10 10 10 10 10
TT0078 5 5 5 ? ? 10 10 10 -
TT0098 5 5 5 10 10 10 10 - 2
TT0098 ? 5? 10 14 19 29 ? ? -
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Septal Count
Spec.
No. 1 2 3 4 5 6 7 8 9
TT0098 ? 5? 10 14 19 29 ? ? s
Tunnel angle (degrees)
Spec.
No. 1 2 3 4 5 6 7 8 9
TT0071 ? 18 32 26 30 21 16 ?
TT0098 - - 26 27 21 35
Neofusulinella cf. i @era, and Ingavat, 1969
1969 , riensis T \ era, and Ingavat, pp.22-23,
1973 ] / " ama and Pitakpaivan, pp.46-47, pl.5,
Description :- Shell minute, k§'~ sifol ith a straight axis of coiling, nearly

straight convex latetalslopes, and bluntly pointed | poles, | Mature specimens of 6

Y]

volutions attain 0.8 td width. Form ratio ranges

from 1.60 to1.86. Prolo u]us is minute and spherical,
0.04 to 0.05 mmyi - i m isting.of-a very thin dark layer of
tectum and a t@ﬂrﬁimﬂﬁ of's (Erjwnit to fourth volutions of
two spegi ‘average 5, ; 0‘1 i tively.. Tunnel low and narrow
in the |ﬁﬁﬁam5ﬂ»ﬂﬁﬁ§mﬁnﬁﬂ fifth volutions

are 36, 40, and 38 degrees, respectively in one specimen. Chomata massive and

side diameter ranging from

asymmetrical, one-third to one-half as high as the chambers. Tunnel side of chomata

steep to vertical but pole-ward slope gentle.

Remarks :- The specimens of the study area, though not enough in number and poor

state of preservation, are similar to Neofusulinella saraburiensis (Toriyama et al., 1969),
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the most primitive species among the three species (N. praecursor, N. lantenoisi ,and
N. saraburiensis), in many diagnosis characteristics, especially in minute size of shell,
form ratio, few whorls, outside diameter of proloculus, and tunnel angle, massive and
asymmetrical of chomata. They tentatively assigned to Neofusulinella cf. saraburiensis

until the final decision can be made on more sufficient material.

Material :- Khao Chakkachan : TT0071 in lower part of unit C, ; TT0078, TTO215, TT0216,

|

TT0217, TT0218, TT0219, TT022 nit C,. Khao Wat Kirinakratanaram :

TTO079, TT0091, TT0092, a

—

Age :- Kungurian to UppgisRBagign (Toryan

Measurement of Neofusulinella
1969.

A, Kanmera, and Ingavat,

L Diameter of Thickness of
Spec. No. Proloculus Proloculus
(mm) wall
(microns)
TT0091 4 | o7 ]  1.GONNE ' ) 0.04 5
TT0098 ss A | 05 | ) 005 10
‘o H.L. o
Spec. ) . 1la ﬂ
- ARERBHTHEAN
TT0091 0.15 0.24 0.36 | & 047 0.62, | 078 'Y
TT0098 ¢} _a T 5 . |"] a EJ
= .
q
RV.
Spec. . (mm)
No. 1 2 3 4 5 6
TT0091 0.06 0.12 0.18 0.24 0.33 0.44
TT0098 0.08 0.1 0.18 0.26 ? -




- 78

H.L/RV.
Spec.

No. 1 2 3 4 5 6
TT0091 2.50 2.00 2.00 1.96 1.88 1.77
TT0098 2.12 2.18 1.94 1.92 ?

Thickness of Spirotheca
Spec. (microns)

No. 1 2 3 5 6
TT0091 5 8 10 -
TT0098 5 8 -
Spec. \ \

No | 1 M"/ﬂ AR
Tooss | ? VT Y AN \\

lﬂ" l\\l\\\\\‘.\
Spec.

No. 1

TT0091 -

nt, 1930
(ahler, 1966

odd)

Type sbegies : Chusenella jshanensis Hsu, 1942

AULINENINYINT

Diagnosis :- Testﬂva* robust fusiform to elongate fusiform with sharp apices, up to
d'y

o P RO DR R B e oo

eight or nine volutions in the adult, later ones more loosely expanded, early septa

without fluting, later septa highly and tightly fluted throughout length; wall thin, with

tectum and weakly fibrous keriotheca increasing slowly in thickness, rudimehtary

chomata in the juvenile stage of some species, or chomata may be completely lacking

throughout, axial filling prominent, but tunnel present in the equatorial region.
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Chusenella cf. schwagerinaeformis Sheng, 1963

Plate 2, figs. 1-3

1963 Chusenella schwagerinaeformis Sheng, p.211, pl.23, figs.1-6.
1976 Chusenella schwagerinaeformis Toriyama, pp.37-39, pl.10, figs. 8-12.

Description : -Shell moderate in size, shon fu3|form with slightly curving axis of coiling.
Lateral slopes gently convex in i ‘ ey change to more or less concave
near pole in outer volutions, formin r areas. Dimension of shell 7.0 to

8.2 mm long and 3.0 to 3.

of 2.33 and 2.34, respectively.
Ratios of half length to . 7
average 4.82, 3.04, 3.08 2.06 2. spectively. Proloculus is small
and spherical or subsp tside
specimens. Shell tightly cgils ter h : volutions, but expands rapidly and

almost uniformly in succéedi ions: - Radius vect of ihe first to seventh volutions

in three specimens averag A8k 1.39, and 1.49 mm
respectively. Chamber about the e om pole to pole. Spirotheca consists
oftectum and finely veolarmmﬂﬁ"'. of spirotheca of the first to seventh

or two volutions where thiy are weakly ﬂuted or nearly plane Chamberlets formed by

strong flutings ﬁ u;tl @hﬂ:ﬂ%ﬁﬁ%ﬁq ﬂrﬁn Chomata developed

in all, exceptin thé last volution. Tunn‘gl low and narrow with more or less irregular path.

e R ARGA TANTINY T8 <

respectivély. Axial fillings moderately defined.

Remarks :- Although the study area specimens are insufficient in number, their important
characteristics are almost the same to those of Chusenella schwagerinaeformis Sheng
from Khao Phlong Prab, Changwat Saraburi, described by Toriyama (1976), and Sheng
(1963)'s originally type from the Maokou Limestone near Pingding, Yishan of Kwangsi,

except that the former have thicker axial filings. Thus, the present specimens are
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identified as Chusenella cf. schwagerinaeformis Sheng until the author can reach

enough specimens for comparison in the future.
Material :- Khao Wong :TT0186, TT0187, TT0188, and TT0190.

Age :- Wordian (Sheng, 1963).

Measurement of Chusen: Wgennaefonnls Sheng, 1963.

L Diameter of | Thickness of
Spec. No. (mm) —— Proloculus Proloculus
. (mm) wall
, (microns)
TT0188 ? 5 F . 021 31
TT0187 8.2 = 0.18 26
TT0186 7.0 TELY ™ o022 31
L
Spec. i gn;u 3
No. 1 2 3 ! == 6 7
TT0188 ? 4 ? 2
£ \
70187 1.56 -
TT0186 0.31 : 3.55
U
¢a RV. g
Spec. % I(%I ‘ ~ ﬂ q
No. 1‘% “2E JJ" 4% e 1|9 7
; 0.22 031 | ¥ 049 074m| 107 | 180
0.21 0.32 0.54 0.85 117 1.48
H.L/RV.
Spec.
No 1 2 3 4 5 6 7
TT0188 ? ? ? ? ? ? ?
TT0187 7.43 4.17 3.16 2.99 ? ?
70186 2.21 1.90 3.00 2.52 1.93 2.06 2.40
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Thickness of Spirotheca
Spec. (microns)

No. 1 2 3 4 5 6 7
TT0188 21 31 31 52 94 83 73
TT0187 52 42 63 104 94 94
TT01886 21 21 62 73 94 73 73

Tunnel angle
Spec. (degrees)

No. |. 1 2 3 \ 5 6 7

TT0186 20 20 : : 41 -

best, 1930

Dur ?\\\ r, 1931
Type species’” Paf worde \\\~ d Skinner, 1931

Diagnosis - Test elongaig ‘ _' il en fusiform to subcylindrical, tapering
slightly to the bluntly rougide sloculus large, followed by seven to nine
' - agular, septa numerous, intensely
touching and forming numerous

and regularly fluted, folds o _
WW

chamberlets above ;- _5,9 cuniculi against the floor;

wall thin relation to th V ok # eriotheca, tunnel low and

well defined, no choma “ but with heavy axial fillings. m

A Wi 3nansnuas.

Plate 4, figs.1-6=,
ARIANN I RIINYAY
1913 Fusulina gigantea Deprat, pp.29-30, pl.1, figs.1-6.
1958  Parafusulina gigantea Toriyama, pp.200-203, pl.36, figs.2-11.
1963  Parafusulina gigantea Sheng, p.201, pl.20, figs.1-5, 9, 11; pl.2, figs.3-5.
1973  Parafusulina gigantea Toriyama and Pitakpaivan, pp.48-50, pl.5, figs.
13-20.
1976  Parafusulina gigantea Tittirananda, pp.108-109, pl.42, figs.5-9; pl.47,
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fig.7; pl.49, figs.1, 3, 4; pl.50, figs.8, 1.
1979  Parafusulina gigantea Toriyama and Kanmera, pp.44-46, pl.5, figs.10-13.

Description:- Shell is very large elongate fusiform, bluntly pointed poles. The shell mostly
comprises 6 volutions, rarely 7 or 8 volutios. The largest shell at our disposal has 6
volutions, with 19.0 mm length and 4.5 mm width. The shell is nearly spherical only in

the first volution, and due to rather rapid expansion the shell assumes a thick fusiform in

the second to third volutions, and ‘ in later ones. The average ratio of
half-length to radius vector of | [ iofs in 8 specimens are 1.30, 2.00,
2.15, 2.93, 2.60, and 2.81, respe @Iarge spherical, ellipsoidal
elongate quardrangle, or ular.. Outside diameter of

throughout all. Average radius Jedta ) 3 e rst o volution of 8 specimens are

0.44, 0.65, 0.96, 1.32, 1.74 ant i [ espectively. The chambers are lowest in the

eight specimens in 39,&1 piﬁively. Septa are numerous

except for the first volutlon‘,s ‘gtal count of the first to sixth volutions in three specimens

average 16, 21, ﬁ ﬂﬂa@ Aﬂ t’;m Wﬁqsﬂ %Iy and narrowly fluted

throughout the shéll that cuniculi are well developed Tunnel is Iow and wide, with

NI AL

specimenslare 46, 37, 32, and 32 degrees, respectively. No axial fillings are present.

Remarks :- This species is easily distinguished from the known species of the genus by
its large and fusiform shell, exceeding large proloculus and very thick spirotheca.
These specimens agree with Fusulina gigantea Deprat (1913) from Indochina in number
of volutions, absolute size, ratio of half-length to radius vector, proloculus size, and

thickness of spirotheca. They also agree with the specimens from Khao Khao,
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Changwat Saraburi, described by Toriyama and Kanmera (1979), in all characteristics.
The specimens from unit II, 111, VI, and VII of the sections along Highway 21, studied by
Tittirananda (1976), agree with the present specimens in general characteristics, but
their measurements had not any records for comparison. In comparison with Sheng'’s
specimens (1963) from the lower part of the Maokou limestone, Kwangsi, China, our

Parafusulina gigantea is rather bigger than those from China.

Material :- Khao Chakkachan : unit TT0008, TTO009, TTO010, TTO012,
TT0013, TT0014, TT0017, TT0048, | ' 0021 TT0022, TT0023, TT0025,
045 TT0046, TT0053, TTO056,
TT0058, TT0061, TT0071, JA0072! 4 unltC in  TT0074, TT0075,
| 3, 110219, TT0220, and TT02221.
Khao Wat Kirinakratanaram : > corr o\ m TT0079, TT0082, TTOO83,

TTO085, TT0086, TTO ] .* : ) \ 8, TT0101, TT0104, TT0105,
and TT0114 \

Age :- middle of Middle Perm Or W K ma and Kanmera , 1979).

smant of Parafusulina gigantea (Depra at). Toriyama, 1958.

‘Form ratio H Diameter of | Thickness of

Spec. No. (mm) | o (mm) 'Y Proloculus Proloculus
ﬂumwﬂﬁwwr?m’

L (microns)
TT0010 4.2 ¢ 2.3g O.Ta'J 21
TT00 hé %3 . | . 21

, | TR &

TT00224 118 3.8 3.02 0.69 21
TT0042 10.0 3.6 2.78 0.69 36
TT0053 12.8 4.0 - 3.20 0.38 31
TT0058 14.0 4.0 3.50 0.55 31
TTO071 135 3.5 3.86 0.76 21
TT0082 9.5 3.8 2.50 0.64 42




H.L.
Spec. (mm)

No. 1 ) 3 4 5 6 7 8
TT0010 0.53 1.39 2.08 2.81 3.65 5.59 . .
TT0013 0.80 1.80 3.00 425 6.90 8.90 ’ -
TT0022 0.38 0.83 1.44 277 4.28 5.86 . &
TT0042 0.49 1.22 1.94 2.22 3.26 4.48 5.77 .
TT0053 0.42 0.91 1.78 2.72 5.01 5.49 7.58 ?
TT0058 0.79 1.44 2.27 3.84 6.01 6.99 . »
TT0071 0.40 1.49 2.19 70 6.71 - .
TT0082 0.58 1.25 1.8 477 - -

—
/ R ——
Spec. :

No. 1 2 4 7 8
TT0010 0.48 0 N - -
TT0013 0.48 0.72 - 6 " :
TT0022 0.46 0. 2. - -
TT0042 0.44 0.6 | 5 ? -
TT0053 0.33 0.53 ' 4 1.81 2.18 2.38
TT0058 0.33 0.56 86 12 57§ 1.92 = %
TT0071 |  0.56 0.73 110 1.4 2.20 - -
TT0082 | 045 0.70 b7/ 4 2.92 - -
Spec. Q

No. 7 8
TT0010 1 25 " .
TT0013 3% - -
TT0022 0.83 ¥ 1.28 155 | ¢ 215 212 2.48 i .
TT004247] 1) _a_g;_-i m N a el -
TT0053 |2 '1.37 7 22 80 j ey -
TT0058 2.39 2.57 2.64 3.10 3.19 3.64 - :
TT0071 0.71 2.04 1.99 2.03 257 3.0 : s
TT0082 1.29 1.79 1.91 2.10 2.34 1.63 - =

84
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ﬂuiﬂ’mﬁmﬁ'}ﬂsﬂﬂﬂ‘ﬁ

" Thickness of spirotheca
Spec. (microns)

No. 1 2 3 4 5 6 S 8
TT0010 36 47 104 125 146 115 2 s
TT0013 42 89 115 136 109 115 = 5
TT0022 26 52 115 94 177 115 = .
TT0042 31 68 74 115 141 115 115 5
TT0053 42 52 104 146 135 125 250 73
TT0058 42 62 94 135 130 125 - -
TT0071 52 73 94 b 115 94 s .
TT0082 42 63 ' 104 - "

/* ptal C
Spec. ; ‘ ~

No. 1 2 4 7 8
TT0022 ? ., 29 - -
TT0042 17 26 : - -
TT0082 15 2 3 . -

e
Pl
Spec. =1 I

No. 1 2 = 6 7 8
TT0013 - 50 2 ? 5 =
TT0022 - - -
TT0053 - - -

%W%ﬁ%ﬂ?ﬁé PR PR AR

6 Parafusulina cf. loeyensis Tittirananda, p.109, pl.42, figs.1-4; pl.43, fig.7;

pl.45, figs. 1-4, 6; pl.49, fig.2.
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Description :- Shell is thickly elongate fusiform with gentle to strong concavity or

constriction around the equatorial region, and lateral slopes converging to sub-obtuse

rounded poles, comprises 7 to 9 volutions, mostly 7 volutions_and is of very variable
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size, maximum 16.80 mm in length and 5.0 mm in diameter. Average size of 10
specimens is 10.3 mm in length, 3.8 mm in diameter. Shell in somewhat closely coiled
at first, later having a greater height of volutions. Axis is straight. Height of the volution
increases but a little towards the poles as the shell elongates. Form ratio normally about
2 in the first volution, increasing nearly 3 in outer volutions. Proloculus large, spherical
or slightly ovate, ranging in size from 0.36 to 0.64 mm. Proloculus wall rather thick,

average 43 microns. Spirotheca moderately thick, consisting of tectum and coarsely

alveolar keriotheca thickest at the &g # theca of the first volution is thinner than
the proloculus wall, thickness fron icrons in first volution to 52-63
microns in last volution. Septa regul w septal loop high in the axial

shown. Chomata preseq 3 ' g ut not clearly appearance.

deposit in form of dense 55iv 3 >ria ' . eavily filling the chambers.

Some deposit in form of defise materiat coz ing: mber wall.

region, thickness of thﬂlrs jer than the proloculus wall,

average size , form ratio, nymber of volutions, and proloculus Parafusulina cf. loeyensis

S LA LLCR AL ML N

Lom Sak Highwa¥lor Highway 21, but the descnptlons of those specnmens had not any

meas“’ﬁ*ﬂﬂﬁﬁﬂ‘im UANAINYAY

Material :- Khao Chakkachan : abundant in TT0008, TT0009, TT0010, TTO012, TT0013,
TT0014, TT0019, TT0020, TT0021, TT0022, TT0023, TT0025, TT0028, TTO031, TTOO3S,
TT0038, TTO040, TTO041, TTO042, TT0045, TT0046, TTO047, TT0049, TTO050, TTO052,
TT0053, TTO056, TTO058, TTO059, TT0064, TT0067, TT0070, TTO071, TTO072, TTOO73,
TT0074, TT0076, TT0078, and TT0083. Khao Wat Kirinakratanaram : very rare in
TT00883.
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Age :-Kungurian to Wordian ( Pitakpaivan, 1966) and Artinskian to Wordian (Tittiranada,
1976).

Measurement of Parafusulina loeyensis Pitakpaivan, 1966.

L W Form ratio Diameter of | Thickness of

Spec. No. (mm) (mm) ' Proloculus Proloculus
, (mm) wall

: (microns)
TT0009 10.5 : : : : 0.49 31
TT0013 16.8 ", | ' 0.36 21
TT0023 10.0 e 2 ?
TT0028 12.0 -4\ \ 0.61 37
TT0040 86 22128 e\ 052 63
TT0042 9.0 B (e 0.64 52
TT0053 10.0 3 SidaE 0.48 52
TT0067 8.5 3B i 0.62 47
TT0072 9.0 A1 o 0.52 42
TT0074 8.5 i ——: 4 0.46 42

Spec.

p=SS 1

I
No. 1 2 9 3 6 7 8 9

TT0009 | 041 | 085 | #1.6%

4
L 203 | 2700l 363 | 469 | 5.42 -
TT0013 0.92P 2 3.4 ¥ 56 aFf ﬁ R

TT0023 | 050 [4J0.93 | 149 | 224 | 300 | 420 | 5.6 - ]

TT0028 y 9 6, o 3 ol 4480 4 530 A.ﬂ"’ 6,37
TT0040 ﬁ_ j : '36‘ VIL Iarﬁ‘_

TT0042 9 0.65 0.96 1.43 2.08 3.02 3.86 4.60 - -

o))

TT0053 0.36 0.64 1.06 1.51 2.15 2.82 3.27 4.02 4.54

TT0067 0.90 1.42 1.72 2.34 2.99 4.07 4.68 - -

TT0072 0.68 1.25 1.82 277 3.77 4.97 - - .

TT0074 0.83 1.15 1.43 1.97 2.57 3.15 3.90 4.68




RV.
Spec. (mm)

No. 1 2 3 4 5 6 7 8 9
TT0009 | 036 | 048 | 065 | 080 | 116 | 145 | 183 | 236 .
TT0013 | 032 | 051 | 073 | 104 | 136 | 176 | 208 - .
TT0023 | 024 | 043 | 063 | 085 | 109 | 139 | 169 ! .
Tro028 | 032 | o045 | o062 | 08 | 116 | 151 | 18 | 222 | 254
TT0040 | 035 | 049 | 067 | 092 | 126 | 155 - 2 .
TT0042 | 033 | 044 | 059 | 084 | 110 | 141 | 174
TT0053 | 033 | 046 | 062 | O. 39| 175 | 208 | 243
TT0067 | 044 | 060 | 0.82 2.02 . .
TT0072 | 027 | 041 | 05 1.06 - - .
TToo74 | 031 | 042 | 0. 107 70 | 199 "

L/RV.
Spec. 4 ‘:.

No. 1 2 8 9
TT0009 | 1.4 | 177 | 2. (2 2.30 -
TT0013 | 2.88 4.0 49 4 4 s ~
TT0023 | 208 | 216 | 2 e 05 . ‘
Tro028 | 212 | 289 | 369 33643z 97 |\ 285 | 268 | 251
TT0040 | 177 ? 276 | LB 2 - - .
Troos2 | 197 | 218 | 242 [ @8 27 264 . .
TT0053 | 109 | 1. r 4 7l 193 | 187
TT0067 | 204 | 232 1 ¥ - -
Tro072 | 252 | 305 | 3. @ - -
Troo74 | 268 | 274 | 243 | 240 | 240 | 233 | 2 235 2
Spec.

No.

TT0013 i
Tunnel angle
Spec. (degrees)

No. 1 2 3 4 5 6 7 8 9

TT0053 - - 2 - 37 32 29 26 ?

88
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Thickness of spirotheca
Spec. (microns)

No. 1 2 3 4 5 6 7 8 9
TT0009 21 31 42 47 73 63 73 73 .
TT0013 52 52 63 73 83 78 83 . .
110023 | 52 31 47 57 57 73 52 - -
TT0026 21 31 31 47 73 63 63 83 52
TT0040 42 36 52 52 7 . - . -
TT0042 36 31 42 ¥ 63 . "
TT0053 21 21 42 63 73 63
TT0067 31 31 4 , 83 - .
TT0072 31 31 : 73 | - -
TT0074 36 42 y \ 68 "

‘ b ::'.‘ : . ’
Parafuglli A Dunk r, 1931
Platé 3
J‘Il,-:-l
BERLC |
1931  ParafusulinaDu ar anch Ski p.25
i T i !
1988 Parafusulina Loeb nd T 278, pl.283, figs.7-10.
o '
-, 54":'5{‘ 2 {4
Description - Shell mg ~rounded central part with
acuminate poles, 2.8 to 4 ‘wide give the form ratio 2.00 to

2.04. Proloculus very la gg, spherical. Outside diameters of three specimens average
=3

61 mm. Thicknﬂ walr ﬁ ﬂﬁw mﬂﬁloculus wall is thicker

than the first volution spirotheca. Spirotheca are thic mposed of tectum and finely

¢
specimeﬁa erage 37, 48, 50, an S, ectively. thick, closely

spaced with high and narrowly fluting throughout the length of shell. The fluting extend
from two-third to three- fourth as high as the chambers. Septal counted in first to third
volutions of one specimen are 14, 24, and 26, respectively. Axial fillings very heavy in

the polar regions.
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Remarks - The present specimens agree with the genus Parafusulina in several

characteristics. Insufficiency of material for comparison and lack of references in this

time, thus, the present specimens is assigned only as Parafusulina sp.A.

Material :- Khao Chakkachan : very rare in TT0021.

Age :- The range of the genus Parafusulina is Permian (Loeblich and Tappan, 1988), but

Measurement
L K
Spec. No. (mm) L
TT0021/5 - _.ih,a
TT0021/18 4.7 2.
TT0021/20 28 1. =
=
=
.:?t -
Spec.
No. 1
TT0021/5 - -
TT0021/18 0.73 1.30 1.70 2.38
TT0021/20 07
_ ‘ .
Specq '
No. 4 2
q
TT0021/5 0.50 0.70 1.00 -
TT0021/18 0.48 0.66 0.90 1.14
TT0021/20 0.35 0.45 0.60 0.70

Skinner, 1931.

Diameter of

roloculus (mm)

Thickness of

Proloculus wall

(microns)
0.60 50
.0 0.69 50
0.55 40

WBINS

1INYIAY
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H.L/RV.
Spec.
No. 1 2 3 4
TT0021/5 - -
TT0021/18 1.52 1.97 1.89 . 2.09
| TT0021/20 1.49 1.67 1.75 2.00
Thickness of spirotheca
Spec. (microns) \
No. 1 2
TT0021/5 40 40
TT0021/18 45

TT0021/20 25

Spec.
No. 1
TT0021/5 14
Genus P, and Skinner, 1931
Type species : Pseudo r"[‘jf"‘/ is Dunbar and Skinner, 1931
” T 'v. :\'U‘ . .
Diagnosis :- Test larg e up [usifirm, with acuminate poles,

axis of coiling straight, “ rge proloculus followed by abc ‘rh éight loosely coiled whorls,
septa fluted thr ﬁ m toward the poles and
may be suffi cuemﬁg Wﬁ jﬁai, thin dense partitions
or phr ,ﬂj:ﬁ fold ftheu ta; wall thick, of
tectumﬁ Wlﬁﬁﬂﬁe ﬁﬁﬁﬂ onfined to the
poles, or even absent in some species, chomata distinct in early taxa, but less

prominent in later ones, tunnel straight.
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Pseudofusulina sp. Dunbar and Skinner, 1931

Plate 3, figs.4-7

1931 Pseudofusulina Dunbar and Skinner, p.252
1988 Pseudofusulina Loeblich and Tappan, pp.278-279, pl.281, figs.1,2,
pl.282, figs.1-7; pl.283, figs.1-6.

Description :- Test large, elongate cylindri ith broad rounded poles, 6.5 mm long
and 1.6 mm wide. Form ratio 4.06. P subspherical, outside diameter is

0.10 mm. The proloculus R icras - mheca are thick, of tectum and
53 0 \\ \ e first to fifth volutions are 10,
: : \

oughout the length of shell,

Remarks - This specimen ag i g sudofusulina in many characteristics

gs thin, present at the top of

/) 1_ T .
such as thick spirotheca co po ‘{ ectu 1 coarsely alveolar keriotheca, form of

septa fluting and loosely coile 1-whor Exi fficiency of good-oriented material

for comparison and VT‘ Si{the present specimen is
=iy %W%‘?W eI
o TR ATV TR L =

but in thefthesis area it exists among the Wordian fusulinids.

assigned only as Pseuﬂus
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Measurement of Pseudofusulina sp. Dunbar and Skinner, 1931.

Family Verbeekinidae Staff and Wedekind, 1910

Subfamily Verbeekininae Staff and Wedekind, 1910

Genus Verbeekina Staff, 1909

L W Form ratio Diameter of | Thickness of
Spec. (mm) (mm) Proloculus Proloculus
No. (mm) wall
(microns)
TT0186 6.5 1.6 4.06 0.10 10
Spec.
No.s | 1 ' :-‘-"‘-
TT0186 | 0413 | 022 F"""
1' ’
Spec.
o, [ rﬂm -r\\\\
s | | ool B8 m\
Spec.
No. 1
TT0186 | 1.62 5 —

NYNAY

Type species : Fusulina verbeeki Geinitz, in Geinitz and von der Marck, 1876
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Diagnosis - Test subspherical, up to about 14 mm in length, tiny proloculus followed by
irregularly coiled or endothyroid juvenarium, succeeding whorl of sharply increased
diameter, then with up to twenty slowly enlarging planispiral whorl, septa formed by
downward deflection of the tectum and keriotheca, angled forward, unfluted; wall of
tectum and thin, extremely fine alveolar keriotheca, inner and outer surfaces of the wall
and both sides of the septa may be coated with dense calcite resembling parachomata
in structure, and the more extensive coatings at the poles may nearly fill the chambers,
‘%’/ ris but well developed between the
anf& septa, and may join those of the

_#

parachomata absent or rudiment:

foramina of the outer whorls,

continu or a short distance, no tunnel,

numerous elliptical basal fo | Mlater whorls.

1876
1925 110, figs.6-7.
1934
1963

-r:-u::.-r::::;c\llalnn-lln-;";a'-w'i:m (€ ﬁgs.1-5_

1973 Verbeek‘i"g aman. pp.50-53, pl.6, figs.1-5.

oy

Description - ﬁﬁ ﬁﬁ%mﬂ imer ﬂ1§/olutions is 7.6 mm in

diameter. The immature specimens have 7 volutions. Form ratios of two specimens

averag Wa]e 1 4080102 0 §1 , ﬁﬁ 04, and 1.05
respec:\gy in the E mﬂﬁvﬂzry ?L:L i?jem e aEJ spherical, and
its outside diameter is probably 0.08 mm in one specimen. The juvenarium consisting of
one volution coils tightly. Expansion of the shell is rather slow in the succeeding two or
three volutions, but becomes rapid and uniform in outer volutions. The average radius
vectors of the first to thirteenth volutions in three specimens are 0.15, 0.27, 0.51, 0.85,
1.25, 1.65, 2.10, 2.49, 2.82, 3.05, 3.25, 3.40, and 3.65 mm, respectively. Spirotheca is

relatively thin, consist of a tectum and very finely alveolar keritheca. It increases in
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thickness gradually, but slightly decreases in the outer volution of mature specimens.
The thickness of the spirotheca of the first to twelfth volutions in three specimens
average 14, 21, 22, 31, 31, 38, 58, 41, 42, 31, 21, and 21 microns, respectively. Septa
are thin and numerous except for the first volutions. -Septal count of the first to twelfth
volutions in two specimens average 8, 6, 7, 10, 11, 16, 21, 26, 30, 28, 30, and 30,

respectively. Septa are unfluted throughout the length of the shell. Parachomata are not

present in inner eight volutions, and they are only rudimental developed in outer
volutions. In the outer two or l\ }

# parachomata are considerably well
developed in narrowly, trian ntinu&tone-fourth to one- third as high

as the respective chambers7 R

Remarks - Although the tic 1ot sufficient in number, all the
important characteristics 1 the-s \ﬁab size of shell, rate of
expansion, thickness of spi ' f 56 velopment of parachomata

agree with the Verbeeki ki - iri ram, which were described

by Toriyama and Pitakpai ,' 38 i specimens from Maoteetang
size than the present form. In
comparison with specimen from-eﬁe{datﬁ;; a (Chen, 1934), the present materials
are relatively larger the ‘.i"'.‘:::.:‘:‘fi‘wwf'; €r characteristics are hard
to compare because o I* . : rom China. The specimens
from Kwangsi, China (She;;g 1963) is larger snze than the present form, while form ratio

Mo 1111111 L1

Chen, 1934, with‘garlier whorls tlghtly coiled in the same manner, but they differ from V.

AN 10197240 ) (1 813D st

Material :- Khao Chakkachan : unit C, abundant in TT0074, TT0215, TT0216, TT0218,
TT0219, TT0220, TT0221. Khao Wat Kirinakratanaram : unit C, abundant in TT0079,
TT0086, TT0090, TTO091, TT0092, TTO093, TTO094, TTO095, TTO096, TTO098, TTO101,
TT0104, TT0105, and TT0114. Khao Wong : unit W, common to rare in TT0174, TT0177,
TT0178; unit W, common in TT0181, and TT0187.



Age :- Lower Roadian to Upper Capitanian ( Ozawa, 1970a).
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Measurement of Verbeekina verbeeki (Geinitz) Ozawa, 1925.

L W Form ratio Diameter of | Thickness of
Spec. No. (mm) (mm) Proloculus Proloculus
(mm) wall
(microns)

TT0090 55 ? ?

TT0091 23 0.08 5

TT0104 5.7 ? ?
Spec. 4 (

No. 1 3 i 10| 1] 12
TT0090 | 0.05 | 0.11 | O. = 51(.1.81| 213| 2.52| 277
TT0091 | 0.09| 0.20| 0.41 0. ‘10 L . . -
TT0104 | - - y i b\ . - - s

AT “1'
F o i
Spec.

No. 1| 2] 3 - v o | 0| 1| 1w
TT0090 | 0.08| 0.1 482 | 215| 241| 264
o091 | 009| 020}0.33| 0.5 : 3 :
TTo104 | 0.34| 081] 1 277 | 806 | - = =

ﬂuﬂ"‘i i

Spec. w H W?w 8 ﬂ i

No. 1 9 10, | 11 12
TT009 1 g'g’ I ﬂ Dijos | 105
TIoo91 g 10| 10| 121] 1. ol 1o L SELALIL- A
TT0104 2 ? ? ? ? ? ? ? ? - - -

Thickness of spirotheca

Spec. (microns)

No. 1 2 3 4 5 6 7 8 9 10 1 12
TT0090 10 | 21 13 14 16 | 21| 52| 31 42 | 31 21 21
TT0091 10 | 21 21 3 | 36 | 42 ? - - - - ~
TT0104 21 21 31 42 | 42| 52| 63| 52 42 - - :




97

Subfamily Misellininae A.D.Miklukho-Maklay, 1958
Genus Metadoliolina Ishii and Nogami, 1961
Type species : Pseudodoliolina pseudolepida (Deprat) subsp.gravitesta Kanmera,

1954.

Diagnosis :-Test large, elongate, up to 10.5 mm in length, ellipsoidal to subcylindrical,
slightly inflated in the median plane, poles broadly rounded, small globular proloculus

rls, septa thin, closely spaced, up to

about thirty-three per whorl, flat.g [ slightly forward at the base; wall

f:::};p;: ngﬂOﬁﬂ(ﬁﬂTﬁﬁﬁ%’Wﬁ ,Tﬁqi TT0202 of unit W2 of
oo ARSI DI MNANTD HARY e o

Buri, grid reference 769818.

Diagnosis :- Shell large, and thick melon-shaped, up to 9.0 mm in length, with almost
straight axis of coiling, gently convex lateral slopes and broadly rounded poles. Mature
shell of eleven to fifteen volutions. First volution subspherical to short ellipsoidal,

following one or two volutions short ellipsoidal. Proloculus small and subspherical. Shell
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expands slowly in inner two or three volutions. Expansion becomes slightly rapid in the
following two to three volutions, almost uniform in outer volutions. Spirotheca thin in
inner three to five volutions with tectum and less dense in lower layer, no minute
structure observable. Spirotheca thick in euter volutions. Septa numerous, thin, flat and
unfluted. Parachomata very few in inner two volutions, well developed in outer volutions.
Parachomata several forms : triangle; rod; triangle with rounded pole and high as 2/3 of

chamber height; some reach the tops of the chambers.

lon &nth almost straight axis of coiling,

gently convex lateral slo@o ro s. Mature shell of eleven to

fifteen volutions is 5.3 to 9,Q4mM.if lengthlanc W A AR TG 5

ipsoidal the following one or

Description :- Shell is large, an

o

two volutions are short elljgSoidall’ Ratios of half lengtii to radius vector in the first to
fourteenth volutions in

2.14, 2.24, 2.33, 2.32,

92, 2.02, 2.23, 2.15, 2.19,
Proloculus is small and
and 0.14 mm in the smallest.
Shell expands slowly in inne M&.Q'FWG Vokitiofs. pansion becomes slightly rapid
in the following two to three volaﬁelfs,‘e'émﬁﬁ, Most.uniform in outer volutions. Radius

Spirotheca is thin in inner Jhree to five volut|ons consisting of a tectum and less dense

o s B A PN A o o

relatively thick. “Thickness of splrotheca for the flrst to fourteenth volutions in eight

o 1 R RIIX IR /02 It 1
respectivély. Septa numerous, thin, flat and unfluted. ya]a;!)mata are very few in inner
two volutions. In outer volutions, they are well developed in several forms: triangle; rod;
triangle with rounded pole, mostly high as 2/3 of chamber height; some reachingAto the
tops of the chambers; about 7 parachomata in one millimeter as counted in the tenth

volution. Foramina are circular.
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Remarks :- Metadoliolina nongmuangensis sp.nov. resembles Neomisellina lepida
(Schwager) described by Sheng (1963) from Kwangsi, China, in size of shell, diameter
of proloculus, form ratio, and characteristic of parachomata, but the present form is
distinguished by more volutions, .thicker wall, and different spirothecal structure : the
spirotheca of Neomisellina lepida (Schwager) is composed of a tectum, a keriotheca
and a lower dense layer; but in the present form, the spirotheca consisting of only a

tectum and less dense layer. Spirotheca structure of the present species is also

different from Pseudodoliolina with /)nsists of only a single dense layer.

Comparing with Me % type species of the genus
Metadoliolina, the parach te ve

former, several in parac

Metadoliolina ser par of the Maokou Limestone, South
China (after Sheng, [ES=in=—Cizaw a, 1970a), has se-Colled, very low triangular
parachomata. thicker sp-m)ih“ Al thﬂhesus materials.

Metadoﬂﬂu:ﬁ‘@%hww;ﬁfqeﬂiﬁ Futamatao Formation,

Kwanto Mountaifs, Central Japan reeported by Ozawa (1970a), |s different from the

e TR R IR

very thick$pirotheca in outer volution.

In Thailand, Metadoliolina pinguis Toriyama and Kanmera was 'discovered by
Toriyama and Kanmiera (1976) at Khao Phlong Prab, Changwat Saraburi, shows that itis
smaller in size, less whorls, and relatively less form ratio than the materials from the
study area. Tittirananda (1976) found Metadoliolina pinguis at Khao Khad, Saraburi-

Lom Sak Highway; besides Metadoliolina pinguis, she also reported Metadoliolina
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forma. A. from that locality but there are not any records of measurement for
comparison, however, she noted that her specimens have the characteristics of

Metadoliolina cf. gravitesta Kanmera.

According to above recorded characteristics, the very numerous Metadoliolina
from Khao Wong, Amphoe Nong Muang, Changwat Lop Buri is designated to be

Metadoliolina nongmuangensis sp. Nov.

Material :- Very abundant in th
TT0178, TT0179, TT0181,

TT0201, TT0202 and TTM

Age :- The genus Metadol; led-as N Vordian to Middle Wuchiapingian

it of Khao Wong : TT0152, TT0165,

—
w& T10187, TT0188, TT0190,

angensis sp. nov.

L A AN atio Diameter of | Thickness of

Spec. No. ' 1 Proloculus | Proloculus
:‘ (mm) wall

= (microns)
70201 | 035 5
TT0202 0.27 5
TT0190 20 5
TT0188 : ’ y 0.26 5

- - - ¥ I

TT01 ; 89 @%ﬂ 8
TT01819 6.8 35 194 Yy - 8
TT0178 5.3 25 242 0.23 8
TT0165 75 35 2.14 0.19 5
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Spec. (mm)

No. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
TT0202 041 2| 2| 2] 104] 138] 1.72] 2| 2| 263 289| 35| 352 410 2
TT0201 023 038| 0.63 0.90 1.03| 1.71] 2.08| 2.50| 2.97| 3:39| 3.72| 4.03| 430 4585 -
TT0190 0.19] 0.31) 0.50| 0.68| 0.74] 03| 1.21| 1.48| 167| 1.89| 2.24| 2.46| 2.69| 2.98 3.20
TT0188 017 029| 0.51] 0.81| 1.01] 1.24| 155 1.86| 233 267 2| - | -| -| -
TT0186 017| 029| 0.47 08| 104 2| 2| 2| 2| 167| 1.04| 225 259| - | -
10181 012 027] 0.42| 0.54] 0.65| 0.94| 1.17| 1.43| 1.70| 208| 2.29| 2557| 2.79| 3.10| 3.37
10178 0.17| 0.30| 0.43| 0.62| 0.79| 0.96 1.42) 169 196 225 279] - | - | -
TT0165 0.20| 0.33 0.53| 0.75| 0. 1.84| 2.15 2.44| 278| 3.10 3.40| 3.63
spec —— \. (—'

No. 11 2| 3 7N 10| 11| 12| 13| 14| 15
TT0202 0.25| 0.30 7 18| 1.34| 1.58| 1.70| 1.90
TT0201 0.20| 0.26 0 60| 0.73| 0.84 144) 0.27| 1.44| 158] 1.74| -
TT0190 0.17| 0.23| 0.29#0.45f 0 1.50| 1.74 1.90| 208 2.26
TT0188 0.17| 0.21| 025 981 0.45] sefioos| - | -| -| -
TT0186 0.12| 0.17| 0.22] 0. 0 0.53 0.76| 090 100 - | -
10181 0.16| 0.18| 0.22| 929 46| D160} . 99| 1.10| 1.27 1.41| 157 1.73
TT0178 0.16| 0.21| 0.2 0.42 ﬂ;{ﬁ 79| 0. 123 2| -| -] -
TT0165 0.15 0.20| 0.26 44054 06 0.83) 0.94| 1.07| 1.24 1.38 1.54] 2
Spec. Ké ) {;

No. 1| 2 4 14| 12| 13| 14| 15
TT0202 164 2| T 3 260 2.45| 2.35| 232 241 2
TT0201 1.15| 1.46| T97| 220] 2.51| 25| 281 298| 3.00 2971"2.93 2.80| 272| 261 -
10190 1.12] 1.38| 1.79] #aa| 1.37] 0.89] 1.06/0181| 1.26 131 1.41| 1.41| 1.42| 1.43| 1.42
TT0188 100] 108] 204| 261| 2.81F276) 282 2.7 3.1 + . sl =
Trotes | 1.43) .71 214 215 35| 2| 2| 7| 2| 246 255 250 251 - | -
o181, 1,50 1,91 1.8'_‘1}4?0# 95 1.93 08| 2.07) 2.08| 2.02f%4l08l 1.97) 1.95
o178 [\1.0g s_fm 18] 48 0] 1.0{ Was| /189 |7 = =
TTo1657 | 1.33 1.65 2.04 2.08 225 2.32 2.28 2.22 2.22 2.29 2.28| 2.24f 2.25 221 ?

101
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Thickness of spirotheca
Spec. (microns)

No. 1 2 3 4 5 6 7 8 9 10| 11| 12| 13| 14| 15
770202 5 5 5 10| 10| 10| 10| 10| 13| 13| 16| 19| 19| 21 -
170201 "5 5 5 10| 10| 10| 10| 21| 21| 21| 21| 21| 21| 21| 26
TT0190 10| 10| 10| 10| 10| 10| 10| 10| 13| 13| 13| 16| 19| 21 31
TT0188 5 5 5 5 5| 10| 10| 10| 10| 10| 10 - - - -
TT0186 8 8 8 8 8 8 8 10| 10| 10| 10| 21| 21 - -
TT0181 8 8 8 10| 10| 10| 10| 10| 10| 17| 17| 17| 17| 21| 21
TT0178 8 8 8 8 8 8 10| 10| 10| 10| 10 - - -
TT0165 5 5 8 8| g 1 10| 8 10( 10| 10| 10| 13

Seb e
— —

No. 1 12| 13| 14| 15

170181 ? 42| 54| 72 -

ofc \ nzawa, 1932
Type species : Bse cﬂ&E ia'd awai Yabe and Hanzawa, 1932

Diagnosis :-Test of medium size, .

length, elongate ovate, subcylindrical to
SN .

slightly fusiform, with blun arge proloculus followed by up
to about twenty planispiral wh 5U3, septa plane, unfluted,
perpendicular to the ﬂer wall; we

tectum, light median layef cagresponding to g¢he keriotheca and thin inner layer; narrow

and tigh pardbloid bregert iclidhbut) b ank e reach the 109 of e

U

chambers adjacent to the septa, appearing as aeptula in axiaUection; numerous

ey GhNF e S VIR B B

Pseudodoliolina pseudolepida (Deprat) Thompson and Foster,1937

, und rentiaﬁ! in early whorls, later with

Plate 7, figs. 4-5

1912 Doliolina pseudolepida Deprat, p.46, pl.5, figs.6-9; pl.6, fig.4.
1913  Doliolina lepida mut. pseudolepida Deprat, p.50.
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1937 Pseudodoliolina pseudolepida Thompson and Foster, pp.141-142, pl.25,
figs.2-4.

1963 Pseudodoliolina pseudolepida Sheng, pp.229-230, pl.29, figs.1-9.

1973  Pseudodoliolina pseudolepida Toriyama and Pitakpaivan, p.53, pl.6,
figs.6-13.

1977 Pseudodoliolina pseudolepida Toriyama and Kanmera, pp. 12-14, pl.1,
figs.13-18; pl.2, figs.1-6.

1979 Pseudodoliolina p

figs.7-13.

g

Description :- Shell is elli s. A mature specimen of

probably 13 volutions is with a form ratio of 2.16.

Proloculus is minute and : . ' ‘ herical. ? diameter is 0.10 mm. The
inner three to five volution ‘ ands slowly. The average
radius vectors of the first to specimens are 0.06, 0.10, 0.15
0.21, 0.27, 0.34, 0.43, 0.51 0.7 sbectlvely Spirotheca consists
essentially of a very thin, dense tec ‘l 7 ge thickness of spirotheca of the first

to twelfth volutions in t’r_\see specnmens aré '7»L =

r me structure as that of the
spirotheca. Parachomata are well cevelopec oughout & length of shell. They are

triangular with rounded at thiedop, being one-half to two-thirds as high as the chambers;

w7 e Eed We&} ot e ] guton
romerts X AR 4 g?‘ﬂdﬁ%d%’”l@ YR S nve oo

middle Peﬂman of Tethys province including Thailand. The present specimens are not
enough well-oriented sections to make a good comparison with Pseudodoliolina
pseudolepida known from other localities. However, only thé best specimen from the
study area (TT0098) could be compare with the specimens in Limestone Conglomerate
C formation of Khao Phlong Phrab, Changwat Saraburi, described by Toriyama and
Kanmera (1977), though the present material is smaller than Khao Phlong Phrab

specimens but well agree in shape of shell, spirothecal thickness, form ratio, and the
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parachomata which resemble to one group with low and triangle with semi-circular in
axial profile. In comparison with. Pseudodoliolina pseudolepida described by Sheng
(1963) from Kwangsi, China, the present material has less volutions, and relatively
smaller in size than the one from Kwangsi, parachomata is also different in shape and
spaced with about 9-10 in one millimeter in most volutions.

Material - Khao Chakkachan : unit C, in TT0073; unit C, abundant in TT0216, TT0218,
TT0219, TT0220, and TT0221. Khao Wa
TT0091, TT0092, TT0093, TT0098, TTOE

irinakratnaram :unit C, abundant in TT0090,

&}rcm, TT0105, and TT0112.
R -

mpson and Foster, 1937.

iameter of Thickness of
Proloculus Proloculus
(mm) wall
(microns)
0.08 5
0.10 5
TT0104 3 r el ? ?
i
Spec. (mm)
No. 1 3fea | 5| 6 L‘.‘” 1| 12| 13
Trooe1 | 0.16 | Yoz 31| o4t |/ b5 | Bev] o 160| 203| -
0. 0.9

o
@
oN
@
>
o
©
~

Trooes | 0.12| @22| 0.38| 056

TT0104 ,.\W 0. 44 R?ﬂtno. 088
| ble N VI |

1.78 | 196 | 2.07

0l
—
R.V.
Spec. (mm)
No. 1 2 3 4 5 6 7 8 9 10 11 12 13

TT0091 | 0.05| 0.07| 0.10| 0.15| 0.18| 0.23| 0.31| 0.41| 0.51| 0.61| 0.73| 0.88| -
TT0098 | 0.08| 0.12| 0.17| 0.24| 0.30| 0.37| 0.46| 0.63| 0.69| 0.80| 0.90| 1.06| *?

TT0104 | 0.05| 0.11| 0.18| 0.24| 0.33| 0.42| 0.52| 0.60| 0.71| ? - - -
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)= A

spesies : Colania kwangsiana Lee, 1934

AUHANINTNEINS

Diagnosis :- Testg medium to large size, fusiform, Amorphlsm d|stQ9t megalospheric

AU BRIV o

and very large test, septa thin and widely spaced, axial septula well developed, thin,

H.L/RV.

Spec.

No. | 1| 2| 3 5| 6| 7| 8| 9| 10| 11| 12| 13
110091 | 3.20| 3.14| 3.10| 2.73| 2.89| 2.61| 229 2.29| 2.35| 223| 2.32| 2.31| -
110098 | 1.50| 1.83| 2.24| 2.33| 2.53| 2.32| 2.11| 1.87| 2.03| 2.05| 1.98| 1.85 *?
TT0104 | 2 | 2.18| 1.83| 1.83| 1.61| 1.55| 1.63| 1.58| 1.61| ? - - .

Thi f spirotheca

Spec. : y

No. 1 2| 3 6 | 9| 10| 11| 12| 13
TT0091 | 8 8 | 10 - 1 10| 10| 10| 21
TT0098 | 5| 5| 5 4o10| 10| 10| 10| ?
TT0104 | ? ? | 10 1 0| 2 . - ?

%S
. [ Sept

Spec. &ﬁ.’.. \

No. 11 2| 3 5 o | 10| 11| 12| 13
Tr0098 | 2 | 2| ? o ——="- 21| 25| 31| 2| -

2T
Famil a, 1927
Subfari §Condra, 1927

short, and of irregular length, slender primary transverse septula connect to the tops of

the parachomata, secondary transverse septula rare and only in outer volutions; wall

thin, of tectum and keriotheca, parachomata narrow and high; numerous foramina at the

base of the septa.
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Colania douvillei (Y.Ozawa) T.Ozawa, 1970
Plate 8, figs. 1-4

1913 Neoschwagerina globosa Deprat [ non Yabe, 1906], ibid., p.55.
1914 Neoschwagerina globosa Deprat [ non Yabe, 1906], ibid., pp.29-30.
1922 Neoschwagerina douvillei Y.Ozawa, pp.368-372, pl.4.

1970a Colania douvillei T.Ozawa,

1970b Colania douvillei T : |3 figs.1-10; pl.4, figs.1-10; pl.5,

1976 Colania douyillgi /2 ‘ 103104 0, figs.22-26.
1977 Colania do ijara and Kanmera, pR.17-24, pl.2, figs.7-17; pl.3,

Description : Shell is modera in shape. The mature shell
has 13 to 15 volutions. The f eraging 1.52 in the thirteenth
volution. Proloculus is nearly s en wall is thin, having a thickness
of 5 to 8 microns. The outside diar 7 oculus varies from 0.17 to 0.20 mm
Shell changes from a stﬁs inflated fusiform in outer
volutions. The averagé/radius vectors of the fil rtaenth volutions in three

specimens are 0.14.0.21.331, 0.42, C .gsm .00, 1.18, 1.40, 1.55, and
1.76 mm, respectively. Spifotheca is thin, composed of a tectum and a keriotheca of

fine alveoli. Aveﬁ o|tickes wgpﬂr@ 164 hel firt i efght volutions in three

specimens are 9,”2, 12, 12, 12, 17,416, and 21 Rcrons, respecwely. Septa are
stencer a9 A5G The] B B Pcidnd B p joany cepost
relating to Barachomata. Axial sethIé are not develdped in inner volutions. They first
appear in the third volution, but very rare, and very primitive in development. In outer
volutions one to three, rarely four, axial septula of unequal length occur betWeen to
_ adjacent septa. Primary transverse septula are slender, connect with thin parachomata.
Small and short triangular secondary transverse septula occur in the eleventh and more

outer volutions.
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Remarks - Ozawa (1970b) studied the materials collected by Toriyama and Kanmera
from Khao Imot, near Khao Phong Prab, Changwat Saraburi, very much in detail from
biostatistic point of view, and made clear that Colania douvillei (Ozawa) is dimorphic,
having megalospheric form and microspheric form in the life cycle : megalospheric form
shows moderate size, larger proloculus, less volutions(11 or 12, at most 17 volutions),
while microspheric form shows very large size, very minute proloculus, and more

volutions (20 to 24 volutions). The speci from Khao Wong, Amphoe Nong Muang,

Changwat Lop Buri, well agree c forms from Khao Imot in all
important specific features, s 4 size of proloculus than the

former. In comparison with. ' g P ...‘- s measured by Toriyama

‘v\ oloculus than the former too.

2 = V‘ki\- er, except the proloculus

(1976), the present speci
Comparing with Khao Kh na and Kanmera (1977), the
latter are very close similar

diameter is smaller.

Material :- Abundant at the foot
TT0208, TT0209, and TT0210.

G : TT0204, TT0205, TT0207,

Age :- Lower to Middle vff‘-'-'l'-'»'-:!f-'-ff" \ ’

Measurement % Colania douvillei (Y.Ozawa) ‘azawa, 1970.
o .Y

ﬂ Eiimger of Thickness of

Spec. No. o Proloculus » Proloculus
ARIAINIUHNTI] ma B o
(microns)
TT0210 5.5 4.0 1.38 0.17 8
TT0209 3.0 2.0 1.50 0.20 8
TT0208 5.5 3.0 1.83 0.18 5
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H.L.

Spec. (mm)

No. 1] 21 3| 4| 5| 6| 7| 8| 9of 10| 11| 12| 13| 14| 15
70210 0.17] o020| 0.41| 052] 0.66| 0.81] 1.00] 1.19] 1.44] 1.67| 1.92| 2.15| 2.43) 2.76| 2.99
TT0209 017] 020| 0.1 054] 071 091| 147 141 - | - | - -| -| -| -
70208 21 2| 2| 051 o6s| 0.81| 1.24] 1.50| 1.84| 2.06| 2.36| 260 292 - | -

RV.

Spec. (mm)

No. 1] 2| 3| 4| s il 9| 10| 11| 12| 13| 14| 15
170210 0.12| 0.19| 0.26 0.36 72, 1.19| 1.41| 1.56| 1.81| 2.01| 2.19
TT0209 0.20| 0.28 0.39| 0.42| 0 0.97| i -1 2] «f =1 =
70208 0.09| 0.17| 0.28| ‘00}"0: 2—(;1_ 0. 140 158 172 - | -
Spec. - \

No. 1] 2 | <7 4 \ , 12| 13| 14| 15
TT0210 1.42| 1.53| 1.58] 1.44] 1 371,394 1.38], 1.40| '1,40| 1,36| 1.38] 1.34) 1.37| 1.36
TT0209 0.85 1.04| 1.05| g0l .14l Tz 21l 122 - S D
TT0208 2| 2| 24 128 1@7] 1.3} 1 781%.04] 1 169 168 170 - | -

a e
Al _ irothe

p— St i i

No. 1] 2| 3 PIEL 10| 11| 12| 13| 14| 15
TT0210 s| s[ws | 8| 8| w0 1| RBEIEIE
TT0209 10| 16 [ =ist = 2l =] =§ =
TT0208 2| % 3 - % 31| -| -

J

S Laih inivies (1

enu ina Vol ‘ 4 ‘j

U
ARSI Vg a

i ’ .
Diagnosis:- Test of medium size, elongate fusiform to subcylindrical, large proloculus
and few loosely coiled whorls, septa long, thin, and widely spaced, thin and short
primary transverse septula, two to four thin secondary transverse septula between
adjacent primary transverse septula, their lower part thickened and clavate, may have

up to seven axial septula between adjacent septa; wall very thin, of tectum and

extremely thin keriotheca, parachomata massive and high, attaching to the lower ends
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of the primary transverse septula, axial fillings present in all but part of the last whorl;

numerous foramina occur throughout the length of the test.

Sumatrina annae Volz, 1904

Plate 9, figs. 1-3

1904 Sumatrina annae Volz, pp

}100. text-figs.27-31.

g} Deprat, pp.56-57, pl.5, figs.1-3,

1912 Neoschwagerina

1963 _
1973 ina iifarma and Pitakpaivan,pp.57-60, pl.6, figs.14-25.
1977 inaddh fiyaa and Kanmera, pRyi4-17, pl.3, figs.18-28.

first to eighth volutions inB/o spe ‘ 1.q]] 2.16, 2.24, 2.18, 2.16, and

2.15, respectively. Prolocullg-is spherical to ellipsoidal and quite large for size of shell.

protosulus wall higebiocs BbsY b3 GHofricbe] Ghrside dameter of the

proloculus varies f%m 0.24 to 0.54 mm: The expanﬂgn of the shell | Iow and uniform
m tne invet ) fpp \bigpns i dol o) %Elf%ﬂ et
Average ra%nus vectors of the first to eighth volutions in four specimens are 0.28, 0.35,
0.46, 0.56, 0.69, 0.83, 0.98, and 1.07 mm, respectively. Spirotheca is very thin,
consisting of a single dense layer. The average thickness of the spirotheca of the first to
eight volutions in four specimens is 7, 7, 8, 9, 9, 10, 10 and 10 microns, respectively.
Septa are typically pendant-shaped in sagittal section, and their lower part is mostly
solidified and bent anteriorly. Average septal count of fifth to eight volutions in one

specimen are 18, 22, 27, and 37, respectively. Axial septula are well developed
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between adjacent septa. They are nearly the same in length, and are pendant-shaped
in cross section. Axial septula begin to appear at the end of the first volution or the
earlier part of the second volution where they are very rudimentary, being only a swelling
of the lower part of spirotheca. Axial septula, 1 or 2, occur in the second and third
volution, and 3 to 5 in the fourth volution outward. Primary transverse septula occur
throughout the length of shell, the lower edges of which are in contact with the tops of

parachomata across the chambers. The egondary transverse septula do not occur in

a&) From the third to the outermost
@etween each pair of adjacent

present in each chamber,

the first volution, and appear in
volution 1 or 2 secondary ‘
primary transverse septu
about 1/3 as high as the. e o axial fillings are present

in most of the specimen

Remarks - Sumatrina agha nown species in the Middle

e -J,"‘f»'# ) o
features to the speci s _from Ks‘fva*ném and Kuck oroyince, China, described by
”!'E ‘

described Sumatrina an@e st a0 eet@ hill, near Phra Phuttabath,

Changwat Saraburi, though his specimens are silicified and very badly preserved.

coours erf 1 KR EAH G 5By e ot b o

Phlong Prab areaq'bhangwat Sarabun.°descnbed by Toriyama and Kanmera (1977), the

oo AR G U 4R P B B o sroc

are consnd%red to be variations within a species.

Material - Khao Chakkachan : unit C, abundant in TT0074, TT0216, TT0218, TT0219,
TT0220, and TT0221. Khao Wat Kirinakratnaram :unit C, abundant in TT0091, TT0092,
TT0093, TT0096, TT0098, TT0101, TT0104 and TTO105.

Age :- Wordian to Upper Capitanian. (Ozawa, 1970a).



Measurement of Sumatrina annae Volz, 1904.
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L w Form ratio Diameter of | Thickness of
Spec. No. (mm) (mm) Proloculus Proloculus
(mm) wall
(microns)
TT0092 5.5 2.0 2.75 ? ?
TT0098 42 2.0 2.10 0.43 5
TT0104 ? 0.24 10
TT0114 ? 0.54 10
Spec. h
No. 14 ‘ 7 8 9
TT0092 0.42 4% 0 .96, 9 1 224 | 258
TT0098 0.23 4 s ([~ 1.25 1.58 1.90 | 217
TT0104 ? f e o 2 2 - "
TT0114 ? ? = ? ? - -
—_— V.
Spec. m”
No. - 8 9
TT0092 ¥ 088 | 1.05
TT0098 023 | 0.30 60 2| oss | 103 | 117
TT0104 - 066 | 081 0.94 1.14
TT0114 0 ||~y 08 .23
JIllo
" H.L/RV. o/
|QRTAINI BRI LIRS
Nog 1 2 4 L 8 9
TT0092 1.68 194 | 229 | 263 | 275 | 262 | 254 2.46
TT0098 1.00 1.40 153 | 169 | 1.73 1.74 1.79 1.84 1.85
TT0104 ? ? ? ? ? ? ? - -
TT0114 ? ? ? ? 2 g ? - <




112

Thickness of spirotheca

Spec. (microns)

No. 1 2 3 4 5 6 7 8 9
TT0092 5 5 8 10 10 16 10 10 -
TT0098 5 5 5 5 5 5 10 10 10
TT0104 8 8 10 10 10 10 10 10 -
TT0114 10 10 10 10 10 10 10 - -

Septal Count

Spec. " Al ;
No. 2 I LA 7 8 9
TT0104 27 37 -
4
1914  Sumatrina lo & Deprat, it \ igs.1-6.
1963  Sumatrina longi§sima Sheng, 5.246-247, pl.36, figs.18-19.
Description :- Shell ;n-f ' . cyling median part sligthly vaulted, pole
bluntly pointed. Matufe shell having /=5 Volutioi -J 6.5 mm long and 0.9 to

1.8 mm wide, with form ﬂo ranging 5 .Av%ge form ratios in the first to

seventh volutions in four specimens are 14 .81, 2.20, 2.39, 2.49, 2.82, and 2.76,

M LI E O LY S

0.38 mm. ProlocalLs wall is thin, havgag thickness of 8 to 10 mlcro&) Spirotheca are
s comp ot R AR T B 0 are 0
microns mqthe first to seventh volutions in four specimens. Septa are thick and plane.
Primary transverse septula pendant-shaped, usually connected with the tops of
parachomata. Secondary transverse septula are short, slightly thickened at their lower
margins, usually 2 secondary transverse septula intercalated between the adjacent
primary transverse septula in the inner volutions, but 2 or 3 occur in the four outer
volutions. Axial septula short, slightly thickened at their lower margin, first appear at

second or third volution, 3 to 4 axial septula between adjacent septa in outer volutions.
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Parachomata low, about 1/3 as high as the respective chambers. Foramina are circular

and ellipse.

Remarks :- This form can be distinguished from Sumatrina annae Volz by its longer
shell, and larger form ratio. It idiffers from Sumatrina fusiformis Sheng in its larger
proloculus and no irregular axis of coiling. In comparison with Sumatrina longissima

Deprat from Kwangsi, China, described heng (1963), besides similarity in several

features, the latter is shorter in |

assigned as Sumatrina cf. lo

Material :- Common at foot Colania douvillei : TT0204,

TT0205, TT0207, TT0208, 0.
73
Age :- Capitani 1 & =
ge :- Capitanian (Ozawa "
. 'mf-l‘ \
Measurem ¢ gﬁ_ ngi eprat, 1914.
e
L T io | Diameterof | Thickness
i
Spec. (mm) - loculus of
No. mm) Proloculus
wall
(microns)

110210 6_.5 & 1.8 !3.61 EJ_# 0.26 8
\
|

TT0209 ﬁéw f' 638 10

TT0207 35 09 , 2.7%; 0.38 10

ool P AR T2 4] V) T I

10




H.L.

Spec. (mm)

No. 1 2 3 4 5 6 7 8
T10210 | 031 | o060 | o0ss | 118 | 144 | 188 | 220 | 274
TT0200 | 2 ? ? 167 | 193 | 224 | 250
TT0207 | 035 | 052 | 074 | 089 | 122
TT0205 | 024 | 040 | 069 | 091 | 143 ? ? ?

Wz

Spec. mrr_é‘

No. 1 2 4 ' 7 8
TT0210 | 0.19 | 026 8 | 078 | 095
TT0209 | 024 | 0.30 3 0.93
TT0207 | 023 | 0.30 D52l
TT0205 | 021 | O. 048 0. 0.90

‘.m,:‘

Spec. # ‘#ﬁ“%‘:

No. 1 2 3 ﬁ—;4 6 ¥ 8
TT0210 | 163 81 7 282 | 288
0200 | 2 : 2.69
TT0207 | 152 1.7“ @

TT0205 | 144 | 138 | 182 | 190 | 242 ' ?
. LRE
ness of'Sp '

Spec. p ¢ (microns) & L7 .

No.. 2 |m] 8
o210 | 8 8 8 8 8 10 | 10 | 10
TT0209 | 10 10 10 10 10 10 10
TT0207 | 10 10 10 10 10
TT0205 | 5 5 5 8 10 10 10




Septal Count
Spec.
No. 3 5 6
TT0205 2 6 1 17 27 ?

AULINENINYINT
ARIANTAUNN TN

115



	Chapter III Systematic Paleontology
	3.1 Introduction to fusulinids
	3.2 Systematic descriptions


