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ABSTRACT

The palymodogical mvestigution focuses on
the trunsition sediment of the Lower Kolipucang
Formation which overlies the non-marine lava
of the Gabon Formation, Both formations awe
Jirmly separated by the unconformity which ix
indicated by the occurrence of basal conglom-
erite. The Lower Kalipucang Formation -
crops in a small village called Tlogosari. Cen-
tral Java, Lithologically, it iy characterised by
the occurrence of basal conglomerate with the
intercalation of thin lignites. This lithology iy
overtain by 2 meter thick of claystone contatn-
ing ligmite strings and some igneony fragments.
The intercalation of thin sandstones, conglom-
erate and lignites are found within clavstong
lithalogy. Four samples from the Lower
Kalipucang Formation were xelected for labo-
ratory processing. Only iwo samples collecied
fram the upper part of this femtion vield rck
palynomorphs, The palvnomorph assembluge
shows the occurrence of brackish and frexh
water floras. Baved on the appearance of pollen
Florschuetzia meridionalis amd F. milobata, ir is
predicied that the age of the Lower Kalipucang
Formation s Middle Miocene, The high win-
dance of mungrove tava {especially in sample
number LKP-4) such as Avicenia type,
Zonocostites ramonae and Camptosiemon imdi-
cates a well development of mangrove environ-
ment. This assumption is supported by well
preservation of forge molluse with excellent or-
namentation, This crnamentation mest have
developed in the environment with low energy
such av mangrove,

L. INTRODUCTION

The Lower Kalipucang Formation owterops in the
village of Thogosan which is situated 25 kilometers west
of Kebumen, Central Luva (Figune 1. Although this for-
mathen his been well Known 1o contim non-manne 1o
frnnsition sediments (Bemmelen, 199 g Mulludivons,
1973}, no atfempl wos made o investigate s il
logical content. This is the first effon 10 explore palynol-
ogy of the Middle Miocene sediments within this sarea.
For Lemigas, this study will prowvide a good opportunity
10 learm miore aboul the Middle Mocene palynoloey s
previously conducted in the Gumai and Air Benakat For-
mations of South Sumatra and the Balikpapan Forma-
tion of East Kalimantan,

Thi anmas af the stody are 0 record all palymomorphs
occumng within the Lower Kalipucang Formation, to
estublish the pollen pone, to predict the age of the fog-
mntion and to mterpret the palaevenvironment during
deposition. The palynomorph recond 15 wselul b com-
plete the previous collection taken from other Middle
Miocene formations. The pollen sone is constructed (o
prove its consistency and to estimate the age. In addi-
tion. pitlaevenvironmental interpretation will help 1o pre-
dict depositional environmient. On the other band, fur-
ther evaluation of this formation such as palseoclimme
and ses level changes will be carried out in the next
siudy when sufficient data are obtained

II. GENERAL STRATIGRAPHY

The stratigraphy of the study area refers to that m-
troduced by Mulhadiyono i 1973) and Suyanto and
Roskamil | 1975) for the Karangbolong area. As shown
in Figure 2, it is mitinlised by the occurence of the vol-
canic Gabon Formation. This formation consists of vol-
cunic breceias, brecoious sandstomes amd marl, Inots type
locality in Mountain Gabon Pangandaran, this formation
forms turbiditic sequence which was deposited in the
deep marine environment. The age of this formation is
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interpreted to be Oligocene-mid Early Miocene (N 1-N6) unconformably overlain by the Kalipucang Formation
based on the marine microfossil contents, However, in The type locality of this formation is n the village of
the Karangholong area there is a facies change in which Kalipucang. cast of Pangandaran. This formation gen-
the murine Cabon sediment tums 1o non-mearse sedi- erally conwists of clastic limestone and reef, Based on

ment. The non-marine Gabon Formation s then
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Flgure 2

Regional stratigraphy of the Banyumas area
{from Sujanto, F. X. and Roskamil, 1976 with small modification)

muarine micrafossils, this formation is designoted 1o be

Middle Miocene (N 10)

Unlike i Karangholong area,
in Pangandaran area the marine
Crabom Formation has the foram
eones of NI-MY and i s over-
bain by turbidioe Penanjung For-
mation  (Figure 2I). The
Penampung Formation is con-
formably overlain by the
kalipucang Formation which
ranges from N13-N[4 of foram
rone, 1t is subseguently overlain
by the wrbiditic Halang Forma-
tion. The succession is ended up
by the occurrence of the
Bantardawa Formustion.

Slightly diffenent stratigraghy
pceurs in the Besuks aren whisre
Ciahon Formiation is il exposed
and the Penanjung and
Kalipucang Formations turm (o
clay hithology ol the Pemli For-
mustion. The Hialimg Formation 15
separited into bwio members, the
turbidic Marl Clavstone | (M50
and the shallow marine Marl
Claystoneg 2 (M52 The Kum-
bang Formaiion appears (o
interfinger with the Halang For-
mation. The voungest formation
15 Falanggudang Formation
Suvanto and Boskamml ( 19750
unified the Bantardaws wnd
Talanggudang Formations i
formation called Talunggudang-
Buntardaws Formation

Detwiled sections on the
Ealipucang Formution show the
oceurrence of non-maring to
trunsition succession situating
helow the clastic hmestone and
reel. The non-manne to transi-
L succession s the subject of
this study and directly hies above
the nisn-manne Cabon Formiation
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{Figure 31 Due 1o s position in the basal
Ealipucang Formabion, this succession
i% called the Lower Kalipucang Pormas
i, which consists of basul conglom-
erale with the miercalation of thin car
bonaceous layers. The hasal conglom
erate is polemic and overlain by 2 meter
thick of clavstone containing lignile
strings and some igneous fragmenis
Within the cluvsione lithology there ane
sooimie imtercalations of thin sandstones,
conglomerule and lignites (Figure 3)

IMl. MATERIAL AND METHOD

The muierinl used in this study in-
cludes four surface samples which con
sigl of twer carbinsceous clays (LKEP-1
and LEP) and two hignites ( LKP-3 and
LEP-5). The carbonaceous cloy colours
brown, soft, poor limmiited and coditamns
calcireous materials. Macrolosslis such
as molluscs { gastropods, pelecypods and
bavalves) are Irequently found withyn this
sediment. Interestingly, these molluscs
pre mostly big in stee and show gsod
ormamentalion. Lignite is black, thin
layer i1-2 centimeters), soft and non-
calicareos

The standord methods of macer-
tion usimg HCLL HF and HRO, were em-
ployed 1o get recovery of plant micro-
fossils, These acid treatments were fol
lowed by the alkals freaiment nsing 10%
EOH 1o clear up the residue, Sieving
using 5 mucrons sieve was conducied
to collect more palynomorphs by sepa
rating them from debris materials, Fi-
nally, residue was mounied on the slides
using polyvinyl alcohol and canada bal-
R

The fossil examination was tuken
under the transmitted hght mcroscope
with an odl immersion objective and X
| 2. 5 eye piece. The resull of examimnd-

ton is recorded in the determination
sheets and used for the analvses

V. BIOSTRATIGRAPFHY

Sty distner palynomorphs wene
recorded within this study 18 shown in

P b

KALIPUCANG FORMATION

Figure 3
Lithologic column of the Lower Kalipucang Formations shows the
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Figure &
Some important patynomaorphs from ths Lower Kalipucang Formation which
area usad o draw interprotations

Tuble 1. Compared 1o those from Middle Miocene of South
Sumatra and East Kalimantan, these samples actually
yield low abundant palynomorphs. Only two samples
contarn Ach recovery including LEKP-4 and LEP-5. The
other two samples (LKP-1 and LKP-3) are considered
1o be poor recovery, Both bruckish (mangrove and back
mangrove) and freshwater taxa are well represented
within samples LKP-4 and 5, In addition, key
palynomaorphs for zone construction and age analysis oc-
cur in these samples. Palynomorphs are classified on the
basis of their ecology as defined by Morkey (199(0)
A Pollen zone

The oceurrence of pollen Flsghuetzia meridionalis
through the upper section indicates the rone of £

mertdionalis [ Bahardjo, et al.,
19945, The absence of this taxon
i the lower part of the section
{sample numbers LKP-1 and
LEP-3) may have been coused
by low recovery, However, the
#onal boundiaries canmot be deier-

] E ;_

mined within the zone of F
e ridioneliy becuuse of twio mis-
jor ohstzcles. Farstly, the first oc-
currence of F meridionalis
marking the lower boundary of
the zone is not Toumd in the sec-
tion. Secondly, the spore
Stemochilaenidifes papuiey -
dicating the upper houndary is ab-
senl from the section. Adter all i
is anferred that the Lower
Kalipucang Formation has a pol-
len pone of E meridiomalis,
B. Age analysis

Apparently, the age-restricied
taxa appearing in the samples are
F meridionalis and F, erilobaia
£ meridionaliv has stratigraphic
ringe from basal Muddle Miocene
up to Pleistocenc whilst F
frifoharg ranges from mid
Middle Encene 1o 1op Middle M
ovene [ Morley, 1991 5, In fact, the
last ocourrence of pollen F
trifobata is applied to determine
the MiddlefLate Miocene bound-
ary m Southeast Asian region
i Morley, 1991} Based on the
presence of these pollen it is interpreted that the age of
the Lower Kalipucang Formation is Middle Miocene
i Tahle 1]

V. PALAEOENVIRONMENT

Based on their ecology as defined by Maorley ( 1991 ),
paly nimarph are divided into mangrove, back-mangrove,
ripanan, peat swamp, freshwater swamp, freshwater
o n differentisted wnd montane taxa { Table 1) However,
some palynomorphs occur to represent unkoown ecol-
ogy. Most of them have never been described by the
previous authors, therefore, they need proper descrip
timy, The descniption includes morphology, comparison
with the existing palynomorph, botanical affinity and eco-
logical category. Unforunately, this paper is not intended
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Palynomorgh assembilage of the Lower Kalipucang Formation
which occurs in the area of study

LOWERKALIPUCANG FORMATION |

F. MERIDWONALIS POLLEN ZONE
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to prowidee the appropriate description for
pew s, Therefore, these e will ot
heconsidered in the palacoenvironmental
analysis

exhibit moderate abundance and diver-
siy. Some significanl mangrove ta ap-
pearing within the section are Avicenia
Ve, Fomocestifes  Fimonde  and
Carmrpiinstemon whilst ck-mangrove
taxi are represented by the presence of
Spinizenocostites echinatuy (Nvpa),
Oncospermia, Florschuerzia trilishata
and Acrostichiom sp, This condition sug-
gests good development of brackish en-
viromment In fact, molluscs with large
size of the body and well development
of omamentation ane ofien found within
the section. 1t is predicted that these ma-
rine mucrofossils must have lived in the
imter-fidlal enviromment with low energy
of sedimentation such gs mangrove en-
vironment. Lithologically, the studsed sec-
tion is dominuted by clay containing cal-
careous muaterial. This clay must have
been deposited in the marine environ-
ment with low energy of deposition. On
the other hand, peéeal swamp
palynomorphs appear in moderale as-
semblage. One of peat swamp element
called Cealopfovllnm type (mediem re-
ticulate ) presents with high abundance
indicating good development of peat
swamip environment. The evidence for
the development of peat swamp is clearly
seen in the lithological columm where lig-
nite is widely distributed along the col-
pumi. The presence of freshwater
swamp and freshwater undifferentiated
taxa suggest the occurrence of these
envirnment dunng deposition. Meanwhile,
the appearance of fparian taxs indicates
the occurrence of ripanan environment
along the riverside. Study on Kerogen
shows high shundance of well preserved
resins indicating short distance of truns-
portation from the pollen source. These
Fesing My SUgpesl mangrove envirom-
menl.

To conclude the discussion of
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palagoenvironment, it is inferred that the Lower
Kalipucang Formution wis possibly deposited in the
mangrove environment, This paper also reconstructs
palacoenvironment of the Lower Kalipucang Formation
us demonstrated in Figure 4. Some imporpant
palynomorphs mentioned within text are shown in Fig-
wre 3

VI CONCLUSTON

A total of 60 different palynomorphs were recorded
from the Lower Kalipucang Formation which 1s exposed
in thee small village called Tlogosari, Central Java. These
palynomorphs consist of mangrove, back-mangrove, n-
panun, peat swamp, (reshwater swamp and freshwater
undifferentiated taxa. In addition, some taxa with un-
known ecology also ocewr within this formation. Based
on the appearance of Florschueizia meridionalis the
Lower Kalipucang Formation s interpreted to cover pal-
len zone of F, meridionaliv, This formation is assumed
1o be Middle Miocene sediment based on the ocourmence
of pollen F. meridionalis and F. rrilobeata. On the other
hand. the appearance of mangrove and back-mangrove
taxa in moderate assemblage mcluding Avicenia type.
mient. This interpretation is supported by the OCCuITencS
of molluscs showing large 1est and excellent omamenta
LI
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