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GEOPHYSICAL WELL LOGS
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ABSTRACT

The identification of various deposition environrteis indicated by all components of the depositigstem and
the location of the coal seams in the depositiovirenment based on the study of sedimentary enmieots, among

others, supported by data from outcrop profilesli(eentary structures), drilling, and geophysicajdo

The research location in Upper Kutai Basin, whicbupies the location of coal mining concession BfkRltim
Prima Coal, precisely PIT J, with Balikpapan foribatas a coal bearing formation. Some of coal olesbare SE seam,

NM seam and Sangatta seam.

Electrolysis analysis results, this logging resillominated by funneling and bell shape. This fasrimterpreted
as a precipitation environment in the form of deitain. The results of the lithological analysiedsnentary structure)
consisting of sandstone and rock / limestone ctastes are characteristic of fluvial environmdntg to upper delta
plain.

Based on research results, it can be interpret@dsiteonal environment of coal in the area of resleas
the fluvio deltaic.
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INTRODUCTION

The sedimentary environment is the settling of medit materials along with the physical, chemicald a
biological conditions that characterize the occuree of certain precipitation mechanisms (Gould, 297
The interpretation of the sedimentary environmemt be determined from the analysis of electrofaaiesthe analysis of

sedimentary structures formed.

The research was conducted at the location ofrod@hg concession of PT Kaltim Prima Coal. The egsh area
is located at PIT J. PT Kaltim Prima Coal is lochta Sangatta sub-district, East Kutai Regency,t Eadimantan
Province.

Research is done in the Kutai basin, the rock féiona found in the study area are Pulaubalag Feomaind
Balikpapan Formation, but the research is only $ecuon Balikpapan Formation. The coal depositsddnrBalikpapan

Formation (Middle to the late Miocene). Coal SeamBalikpapan Formation are BE Seam, NM Seam and&&nSeam.
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The objective of this study was to determine thpodéion environment for the Balikpapan Formationthe

study are based on the analysis of drill logs (edégcies) and sedimentary structures.
Tectonic Setting of the Kutai Basin

The tectonic setting has been reviewed in the ggadb literature by authors such as van de WeerdAmin,
1992, Hall, 1996, Cloke at al, 1999, and McClayakt2000, and is described briefly here. There wsreeral major

tectonic phases, which resulted from interactiomvben the three plates, Eurasian, Pacific and imAiastralian.

The Kutai Basin, which is the largest and the dstpasin in Indonesia, was initiated during the digdEocene
as a result of the extension, linked to the opemihthe Makassar Strait between Kalimantan andv@&#ga The initial
extension in the middle Eocene was accommodatel-8n NNE-SSW and NE-SW trending faults. Miocendisians

resulted in an inversion of the Kutai Basin.

Basement of the Kutai Basin is probably an Uppeet&reous assemblage of microcontinental fragments,
ophiolites and accretionary prism sediments intduol Cretaceous plutons (Moss et al, 1997).
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Figure 1: Simplified Regional Geology, Eastern
Kalimantan (Modified from Moss and Chambers, 1999)

The Kutai Basin is divided into the Upper Kutai Baf Paleogene sediments and Cenozoic volcaniitk, a
strong NW-SE structural grain, and the lowe KutasB, of Neogene sediments, with a NNE-SSW trendingctures.
The Meratus Mountains to the southwest and ther@lekalimantan Mountains in the north of the KuBasin have an
ophiolite basement, with Paleogene strata, whicke lramainly NNE trending strike direction. Reseaaoba located in the

Upper Kutai Basin.
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Figure 2: Surface Geology, StudyArea
(from Sukardi and Sikumbang, 1995)
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Figure 3: Stratigraphic Coloum Kutai Basin (Courtney etc., 1991) vs. Balikpapan Formation

Coal Stratigraphy

The target is the coal measures within the BaligpaBormation. This was intersected in the drilletes in and
this area. The following table shows the coal se¢hitknesses, as determined from downhole geopHykiga of the

research area.
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The wireline logs including Gamma Ray, Density, i8pand Resistivity, were used in combination ttedaine

the coal bed depths and thicknesses, reliably.

An example is shown below:

Figure 4: Coal Identification Using Gamma Ray, Restivity and Density Logs

Based on the observation of outcrops in the studg,ahe coal deposit unit is in claystone. Thd seams are
insertions in claystone unit that is a member oé tBalikpapan Formation, Middle Miocene - Late Mioee
(15 million - 5 million years ago). The main rogjpés of land cover (overburden) is siltstone, momist and sandstone.
Partially carbonaceous mudstone, usually direadip@ent to coal seam. Sandstone is not found itata sf continuous
laterally, but in the form lenses in a variety afes. The sequence layer interbanded siltstonerardstone, siltstone, or
sandstone is a form of bedding that is common, evedndstone and mudstone in a state that has a massive
development of poor bedding. Siltstone found aerissin a thin claystone layer. coal is found aits in claystone unit,
with common characteristics of black, scratch blatkny bright - dull, cleats are filled with claynd mineral pyrite. The
coals in the study area has tectonic deformatiah sis folding and faulting. As a result of the g of folding causes
the coal seam has a gentle to steep slope, everyastvong part of the folded sloping layers upridfaulting caused by
tectonic activity makes deployment the coal searagldficult to be correlated. Based on data detifrem coal outcrop
and data core drilling totaling 15 drill holes sildan the area of research Pit J, known in the efeasearch there are five
major coal seam, namely Seam JR, BE Seam, SeaMIE3gam and Seam L1. The general direction of seam in the

study area between N 128 to N 178 E, with dip ranges from 10-2With a slope direction toward the southwest.
Electrofacies

According to Walker and James, (1992) without th&adtore rock, facies determination of the subserfa not
exactly so in this study is suspected by a logewhvape because it has similarities with the ssame®f changes in grain

size. GR curve has a wide variety of forms inclgdimoxcar, blocky, bell. symetric, irregular, anehfiel shaped
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Figure 5: Environmental Interpretations of Gamma Log Patterns (Adapted from Cant, 1992)

The image above is a log result that forms a patidrich will be used as the basis to determineptdmasikuen
set. (Adapted from Cant, 1992)

Cylindrical

This form of log is a form with a relatively stab@®R character. The phase of seawater that occaidesand

parasikuen set formed is aggradasi. This formdsaated with sediment fluvial channel, braidedrei®, estuarine.
Funnel

Shows the dominance that changes for example ftate 40 sand (stretching upwards). The phase ofvs¢er
that occurs in the form of regression and parasilaet that is formed is progradasi. The deposiiovironment includes

the estuarine shelf, the delta front.
Bell

Indicates changes in the dominance of large gegrfsom sandstones to shale or an aspect of upwéingément.
The phase of sea water that occurs in the formaofsgression and parasikuen set that is formeegismal retrogradasi

with the dominance of meandering, tidal channekiéll point bar.
Symmetrical

The characteristic shape of the GR curve showseedse in shale levels followed by a rebound. Tharacter
also indicates a rapid change in the layer. Thengbs that occur are recorded in this charactehdseixistence of
synergistic and rapid progression and retrogradatio

Serrated

The shape of the curve in this type shows the ajaddashale and silt. The phase of sea water tbetrs in the
form of constant and parasikuen set formed is alggria The shape of this curve represents a vadépgsition area such

as fluvial floodplain, alluvial plain, shelf.

Impact Factor(JCC): 3.6754 - This article can be denloaded from www.impactjournals.us




[ 96 Irfan Marwanza & Chairul Nas |

|DELTAIC & FLUVIAL SETTINGS |

[EHANSNEL-POINT BAR

| lhualor sl | DELTA BORDIER PROGAADATION | |DELTA BORDER TRANSGRESHON

J
5 ‘,:
o _J [ 5
/ ntty ;I‘ g 3
///f e
L ~e j ;,—_
%
A P
CL.FASTIC MARINE SETTINGSJ. PROXIMAL| [DISTAL
[PROGEADNG MARNE SHELF| [THANSGRESSIVE MARNE SHELF |
| - e e T
— J
.-~_| ( LA [ ;—2
[ | B
= = y — =
— _sh__ =
on 5P e
|DEEP SEA SETTINGS h [ENSTAL
""""""" ﬂ:Tﬂ'R]fF'A]
[SLOPE CHANN n:rmw::'] CHAMMEL | CHANMEL | LosEs F‘LII‘N

[PROKIMAL BINER FAH | lwr:-m[ FAN

‘dig

Figure 6: Gamma Ray Log Shapes and Depositional Sitys (Adapted from Rider)
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The interpretation of the sedimentary environmenmt also be determined from the sedimentary stredarmed.
The sedimentary structure is widely used in sol\degeral geological problems, since these strustare formed at the
settling point and time, so this structure is ayveseful criterion for the interpretation of degasi environments. The
occurrence of these sedimentary structures is damg@recipitation mechanisms and certain predipitaconditions and

environments.
DATA SET AND METHODOLOGY

The data sets for this study are made up of wegb-land core description of drill holes. Data fromilg/used in
this study include gamma ray, effective porosityl aesistivity logs from two drill holes named byetlesearch as
C20568A and C20568A. Interpretation of well-logslavell log correlation were achieved using Schlurgbes PETREL
version software. The gamma ray logs of the fouisaeere first placed at an equal depth in ordefatilitate correlation.
Matching of similar lithologies was then carriedt dtom well to well using the top and bottom horisoas controls.
Similar features in terms of gamma ray signaturebsrasistivity were marked. The resistivity log wesd in conjunction
with the gamma ray to determine lithology and dépwsal environment.

RESULTS AND INTERPRETATION

Log Facies and Depositional Environments

Elektrofacies analysis reflect variations in a ssston of large grain size. A succession of larggngsize
showed changes in energy deposition. Each depoaitenvironments produce different patterns of gneteposition.

Depositional environment can not be interpretedydoy a physical aspect of the rock. Therefore, talye the
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depositional environment should be reviewed regardiedimentary structures, grain size (grain side, content of
fossils, minerals, runs, vertical and lateral ielst, the geometry and distribution of the rock.

Figure 7 and 8 is the result of the analysis gfod@ional environment by following the pattern &dson the log with
depositional environment according to Horne, 1978.
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Figure7: Electrofacies Model from Loging Analisys Drill Hole C20568A)
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Figure 8: Electrofacies Model from Loging AnalisygDrill Hole C26156B)
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Based on the elektrofacies analysis, the resultsi®logging is dominated by the shape of the &iamd the bell

shape is interpreted as depositional environmetitarform of lower — upper delta plain.
*  Funnel-Shaped Successions

The gamma ray log trend of drill hole C20568A arRDB6G8A (Fig.7 and Fig.8), which occur between depth
196 - 360 m, is serrated and funnel-shaped. Acogrth Selley (1998), the environments of shallowipgvard and
coarsening successions is divided into three caggoamely; Regressive barrier bars, progradingnaahelf fans and
prograding delta or crevasse splays. The first @mgironments are commonly deposited with glaucorstesll debris,

carbonaceous detritus and mica (Selley, 1998).
» Bell-Shaped Successions

The bell-shaped gamma ray logs in the drill hol®%BBA (Fig.8), where found, have thicknesses lleas 70 m.
They occur in the lower portion of sands of Thd-Bahped successions are usually indicative cirsgressive sand, tidal
channel or deep tidal channel and fluvial or deltdiannel. Tidal channels commonly contain glaueoand shell debris
(Nelson and James, 2000).

According to Horne, 1987can be estimated that gpositional environment is the Upper Delta PlaFuvial

AREA INFLUENCED BY AR._A INFLUENCED
BY FRESH WATER

BAR-1  BACK- | LOWER ITRANSITIONAL
RIER | BARRIER) DELTAPLAIN | LOWER
| DELTA PLAIN |

A

Figure 9: Environmental Deposition Research Areas écording to Horne, 1987
Environmental Interpretation Based on Structural Analysis of Sediments

Although determining the depositional environmehteoal using a model of depositional environmentsrie,
(1987) have been used by some researchers torettelgpositional environment of coal in other aréas this method is
only an interpretation, so it needs to be suppdotedther data to support this method of analy@ise of the supporting
data to determine the depositional environmentaseld on the characteristics of the coal carriek l@gbology or
sedimentary structures within a stratigraphic seqae

At a location outcrops of coal seams encounteretdhaccretion structure. Lateral accretion israticator of
meandering channel, it can also be an indicatohefraided channel. Distribution of continuouslcsmam laterally, but
in a few locations in the lateral continuity oftaated channel. Another thing is shown by the presef sandstone fining

upwards (fining upward) and the appearance of tbaz{ can reach more than 3 meters in the aressefrch.
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Figure 10: Lateral Accretion of Sedimentary Structues in PIT J,
Sangatta Coal Field which is the Identifier of Fluval Sediment

Based on lithological profile of one of the wellsllthg (R20471), which shows the lithology of prapionality
constituent, can support the interpretation of depositional environment of coal. Based on theoldgy in the area of
research above, consisting of sandstone and sitstanudstone, that are characteristic of fluvialinment until the

upper delta plain.
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Figure 11: Proportionality Model of the Delta Plain Environment
(Horne, 1987) with Lithology Wellbore Profile R2041
Based on the two (2) models of depositional envitent of coal above, it can be interpreted depaositio
environment of coal in the area of research ishim tange of Fluvio Deltaik environment. The existerof different
depositional environment of coal in the same aikeyl influenced by the geological conditions oétarea. Changes in the
environment of the lower delta plain, upper del@rpand fluvial episodes may be caused due td $iela water alternately
or tectonic processes such as appointment or aakein the area.
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CONCLUSIONS

The PIT J Sangatta coal field is a located in tbethern part of the Kutai Basin. The combinationcofe
description data from the cored well and gammaagyresponses were useful in generating a seriésdaces. The log
faces were used to describe the reservoir sectitheiuncored, but logged wells in the field.

Two log faces were recognized in the study area fHties represents palaeo depositional envirorsneit
interdistributary bay, levee, crevasse splay, amhoel. The crevasse splays belong to parts ofch diystem which is
characteristic of the Balikpapan Formation. Latexetretion is an indicator of meandering chanrtetan also be an

indicator of the braided channel.
Based on this research, some conclusions:

* The results of the data analysis of well logs aedirmentary structures, lithology authors showed PIToal

Fields Sangatta, Balikpapan Formation consisthiafes sandstone, siltstone (siltstone) and coal.

e The results of the data analysis of well logs anddireentary structures, coal depositional

environment - Balikpapan Formation is fluvio dedtai
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