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ABSTRACT

The research area is located in Palakka area, Barru Regency of South Sulawesi. The am of this
research isto interpret paleotemperature deposition of the Tonasa Limestone especially marl based on
small bentonic foraminifera. The reseach method used in this study is measuring section at Palakka
River and Pange River and identification and determination of foraminifera species under binoculer
microscopic. The research area consists of interbedded mudstone and bioclastic limestone, and based
on abundant of foraminifera the depositional environment was Inner Neritic to Middle Neritic of
Middle Eocene (P11) and sea water temperature indicate warm water. Sea temperature changes may
be affected by sea level change and other activities such as globa climate changes, local tectonic, and
oceanic current, which impact on the presence and abundance of foraminifera.
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1 INTRODUCTION evolution of the idand and Indonesian regioan as

Study area is located in Palakka area , Barru a whole. However, despite the wide distribution

widely covered by Tonasa Limestone which consists ~ Paleotemperature of Tonasa Formation in this area

of interbedded limestone and marl. In generally, study
on Tonasa Limestone particularly in Barru area has

been conducted by many workers such as the regional

geology of the areainregiona scale (Figure 2) [1].

The evolution and hydrocarbon potential of
limestones and marl facies redeposite particularly
in the Barru area [2] dan [3]. In addition, the
Paleoceanography in Middle Eosen of Tonasa
limestone in Barru area from north to the south
was most shelf seas to normal marine lagoons
[4]. The occurence of Tonasa Limestone is very
significant to study about the paleotemperature
information

which provide an important

regarding the global warming as well as tectonic
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This study report the pal eotemperature of Tonasa
Limestone based on Foraminiferain marl layer to
determine the palecenvironment condition
paticulalry depositional environment and
temperature of sea water when the rock was

formed.
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Figure 2. Geologica map of Sulawesi (Wilson
& Bosence, 1996: modifikas dari

Sukamto, 1982, Sukamto dan
Supriatna, 1982)
2. METHODS

Research methods are devided into four stages,
including;
section;

(@) collecting data by using measuring
(b) sample preparation in Paleontological
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laboratory by observation of species foraminifera
under binocular microscope; (c) ldentification and
determination of species based on [5] and [6], and (d)
Analyzing and interpretation data by

Natland(1933) in [7], [8], and [9].

using

3. RESULTS

Measuring Section was conducted in two
sections, namely Palakka River section and
Pange River section.

A. PalakkaRiver Section :

Palakka River located in Paakka Village.
Length of section is 30.84 meters and strike/dip of
bedding is N 355° E / 350° (Figure 3). Benthic
foraminifera were found in this section :

Layer 1 — 15 : Cibicides sp., Cibicides |obatus
(d” Orbigny), Ellipsoglandulina labiata (Schwager),
abbreviata

Martinotti,

Ellipsoglandulina  sp.,  Ellipsoidina
Seguenza, Nodosarella salmorjraghii
Nodosarella subnodosa  (Guppy), Bulimina sp.,
Nodosarella sp., Lagena flintiana Cushman, Lagena
trinitatensis Nuttall, Lagena aveolata H.B. Brady,
Discorbis sp., Nodogerina sp., Cibicides mantaensis
(Galloway and Morray), Textularia sp., Cassidulina
sp., and Cassidulina tricamerata Galloway and

Heminway.

and thin
limestone in Palakka River.

Figure 3. Interbedded marl layers
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Based on benthic foraminifera occurence and
compared to the depostional environment
classification according to [8] it can be concluded
that the layers 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, and
12 and 15 deposited on the inner neritic to middle
neritic with depth O to 90 meters, smilarly to
zones | and Il in the classfication of Natland
(1933) [7] with temperature 0° C - 27° C.
Temperature and depth are in the warm water
condition. While 13 and 14 layers deposited on
the middle neritic environment that is at a depth
of 30 to 90 meters, analogous to zones| and Il in
the classification of Natland, 1933 [7] with a
temperature of 0°C - 27°C. Temperature is warm

water condition in the Tropicd climate[9].

B. Pange River Section.

The second section located on Pange River
around £ 7 km to the east of the Barru city, with a
length  27.73 meters and strike/dip of bedding
is N 345°E/ 300° (Figure 4).

In Pange River section benthic foraminifera

IJEScA

were found on layer 1 -12, as follows : Cibicides sp.,
Ellipsoglandulina labiata (Schwager), Nodosarella

p., Nodosarella  salmorjraghii Martinotti,
Nodosarella subnodosa (Guppy), Lagena flintiana
Cushman, Nodogerina sp., Nodosaria obligua
(Linng), Cibicides mantaensis (Galloway and

Morrey), Elphidium sp.

Figure 4. Interbedded marl and thin
limestone

layer

Based on presence and abundance of
benthic foraminifera which compared to the
depositional environment classification [8], it
can be concluded that the layers 1, 2, 3, 4, 7 and

Figure 5. Planktonic foraminifera assemblagesin Palakka and Pange Rivers
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Table 1. Relative age of marl based on planktonik foraminifera

EOCENE
MIDDLE

LOWER UPPER

NAMA FOSIL

Globigerapsis kualeri BOLLI. LOEBLICH and TAPPAN

Globigerina boweri BOLLI

-- Globorotalia bullbrooki BOLLI

Globigerina senni (BECKMANN)

Globigerapsis index (FINLAY)

Globigerina yeguaensis WEINZIERL and APPLIN

Globorotalia centralis CUSHMAN and BERMUDEZ

Clavigeringlla jarvis (CUSHMAN)

Globorotalia aragonensis NUTTAL

Globorotalia bolivariana ( PETTERS)

P8 [ P9 | P10 | P11 | P12 | P13 | P14 |P15]| P16

12 deposited on the inner neritic to middle
neritic a depth of 0 to 90 meters, anaogous to
zone | and Il in the classification of Natland,
1933 [7], with a temperature 0°C - 27°C.
Temperature and depth are included in the warm
water condition.

The layers 5, 6, 8 and 9 deposited on the
inner neritic environment that is at a depth of 0
to 30 meters, analogous to zones | and Il in the
classification of Natland, 1933 [7] with a
temperature is 0°C - 27°C. Temperature and
depth are included in the warm water condition.
The layers 10 and 11 deposited on the middle
neritic environment that is at a depth is 30 to 90
meters, analogous to zones | and Il in the
classification of Natland, 1933 [7] with a
temperature is 0°C - 27°C. Temperature and
depth are included in the warm water condition.

Globigerina yeguaensis WEINZIER and
APPLIN (2) Globigerapsis index (FINLAY) (3)
Globorotalia bolivariana (PETTERS) (4) Globorotalia

aragoensis NUTTAL (5) Globorotalia centralis
CUSHMAN and BERMUDEZ (6) Globigerapsis

80

kugleri BOLLI, LOEBLICH and TAPPAN (7)
Globigerina  boweri BOLLI (8) Globorotaia
bullbrooki  BOLLI  (9)  Globigerina
(BECKMANN)  (10)
(CUSHMAN).

Range chart above shows that the age of marl

islower part of Middle Eocene (P1) [5].

senni

Clavigerinella  jarvisi

4. DISCUSSION

Based on the age determination of foraminifera
planktonic in the study area, marl unit was deposited
in lower part of Middle Eosen (P11), indicated that the
marl is a lower part of Tonasa Formation. Benthic
analysis result of carbonate rock of northern part of
Tonasa Formation showed that they were deposited in
middle — outer neritic or most shelf sea [4].
Meanwhile, the carbonate sediments in the South
Barru formed in shallow ocean water conditions
are relatively stable, which is known as Tonasa
Formation [3]. Therefore, the result of this study
show that both northern and southern part of Tonasa
Formation in Barru area were developed in shallow
marine condition.

This study shows that marl in P11 from
Palakka and Pange Rivers was deposited in inner —

IJESCA Vol.1, 1, November 2014 @2014 PPs UNHAS
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middle neritic, indicated that the reasearch area is the
most nothern part of carbonate rock in Barru area
which was deposited near from continent.

Some of the results of the
paecenvironmental analysis of severa layers of
marl based on environtmental classification based on

foraminifera[8] are as bel ow:

Figure 6. Benthic foraminifera assemblages in
Palakka River and Pange River.

5. CONCLUSIONS

The results of field data and laboratory
observation of each layer showed that the sea
water paeotemperatur of Tonasa Formation
particularly marl unit based on identified fossil
benthic foraminifera such as Cibicides sp., and
Elphidium sp., were deposited in the Inner zone
neritik - Middle neritik, with a depth of 0-90
meters. It was also shown that the foraminifera
lived at temperature 0°C - 27°C suggesting warm

water condition.
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Tabel 2. Paleocenvironment of benthic foraminifera of Palakka River (layers1—12)

Trandsfticn e ritic Bathyai N
Layer ? nner___ |hadd & Loger | |Midde | ghiiiin S Fosil Contents L]
i0- 30 m§30-91 m |153 457 m 4875 mi | 576 m
Cibickdes sp. 15
Elpsogiandwhing drharta (Schwager) 10
1 Wodosareln salmafamghd Martinomi 12
Wodosareii subnodosa (Gappyl 3
Elpsaiding ahbreviaha SEpanza 3
(Cibices o 3
e Nodosareln salmannoghd Martinooi 5
: Wedozarelt o, 4
Nadosarel subnodass [Gunpy ]
Cibickoes 50 3
JEpsogian duwling drbvata {Schwager) 4
3 Wodosoreln salmarfroghi Martinooi 5
(Diczarhk Sp. 1
Nodssareln subnodoca (Guopy] 2
Lrgena fintiana Cushman 2
Cibickoes 50 -]
Elpsogianduhing drbiota (Schwager) ]
i Wodosarelo so. 2
Nodosareln subnodaza (Gunpy] .
Cibicktes mavtmansss |Galoway and Mamay) 2
Textulana sp. 2
} ' JEpsagian duwling drbiadta |Schwager) 5
| 1 1 iWodosarein salmofaoghd Martinomi 2
! 1 Cibicides 5o 5
| ; ; Ellnsogian duking sp. 4
5 | Wodosarelo o, .
1 Nodosareln subnodoca (Guopy] 2
I Cibicides mantoenss |Galloway and Momay) z
1 Textukania sp. 5]
H Ellpsogion duling p. 2
IWodosarl 0. 4
Nesdosarels saimorrogh Martnom] &
] JElpsaginn duking hnbitn (Schwager) 4
Cibickoes 5o 2
(CiDichTes 5 P 4
Wodosaredo 5o, 7
- (Cihicides ubw | d” Cirbignay ) P
' Cossiwling sp. 2
Lagena trinitatensis Muttal 3
Wodosarein salmafaoghd Martinomi 4
Wodosaredo 5p. 7
] Wodosareln subnodosg {GUREY) 5
Ellpsogianduling sp. P,
JEnsag ian duling dabiata {Schwager) 2
Nodosareln salmannoghd Martinooi .
- Nadosanels 0. 3
Wodosoreln subnodacs {GUpey) 2
(CiDicies Sp. 3
1o Wodosaredo 5o, 4
.\'\}.‘\Jw SP. 3
Cresidiuling rricomensty Galoway and Heminway 2z
- Cossiduling £p. 2
Wodosareln salmafaoghd Martinomi ]
L 1 | Wodosarela 5p. 11
| 1 { Elpsagiandwling obiata (Schwager) 3
12 ! ! | (Cibickles sp. 3
1 3 i Wodasarelo salmanroghy Maritnoi 2z
| I : t 1gena oheniatn H 8 Brady 2
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Tabel 3. Paleoenvironment of benthic foraminifera of Pange River (layers 1 - 4)

N Bathyal
f | Transitian I Heritig : L Abbysal Hadal
Lawer

E F E E Inner |Middle | Outer | Upper | Middle Lower Fasil Combents 1
0= 20 3050 m §91- 181 m AH3-255 mids s -A15 mi| 915 LSS m| IE2S-4E /b m | =445 m

ENipsogionduiing bbista [Schwager)

'Jmnsa’m'l:l 55.'|'.'|E'|."5-;||l.".'| blartirsa kL
Nodosorello subnodaso {Guppy]
'_tlmi': 5.

Nodosareiln solmorjroghbd Martinatt

-
ol
e e

s s | s s | ==

Nodosorel sp.

Nodosarells subnodasg {Gupery)
Logenw fiintiang Cushiman

O | e R | LS

Cibiodes sp.

Nodosarella solmorfroghbi Martinakt 10

3 Nodosarells subnodasg |Gupery)
Nodogering =p. 5

ENipsogignduiing bigta [Schwager) b
Cibioides sp. 13
Nodosorello solmorjroghil Martinatt 15

4 Nodosario ohiigue {Linne)

E]
Nodosorello sp. 3
'Jmmﬂ_m‘l:l suhnodose |Guppy] ]

Tabd 4. Paleoenvironment of benthic foraminifera of Pange River (layers 8-9)

Trans&ion | Meritic Bathyal abh Hads)
Layer ? E { i Inner |Middie | Outer | Ugper | Middie | Lower | 5 Fasil Contents %
0~ 30 m{30-51 m |52-183 m| 183-457 m] a57-515 m| 915- 1808 ] 128 4876 m > 4876 m

Cibseicles 5p.
Elph

Cibwcickes 4p.

q Nodos areda salmarjraghi Martinatl

[ A P A ]

Niodos arie obligus (Linne)
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