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ABSTRAK 
 

Cekungan Jawa Timur Utara merupakan salah satu cekungan penghasil 

hidrokarbon di Kawasan Barat Indonesia. Prediksi overpressure menjadi penting 

dalam perencanaan program pengeboran untuk memastikan bahwa pengeboran 

akan berjalan seaman mungkin dengan biaya serendah mungkin. Untuk 

mengetahui penyebab overpressure, salah satunya adalah mengidentifikasi 

diagenesis mineral lempung. 
Tujuan penelitian adalah untuk mengetahui provenance, diagenesis mineral 

lempung, tingkat kematangan organic matter, mengetahui pengaruh diagenesis 

terhadap overpressure dan mengetahui karakteristik overpressure. Metode yang 

digunakan dalam penelitian yaitu metode deskriptif dan metode analisis. Metode 

deskripstif berupa studi pustaka dan studi kasus. Metode analisis berupa analisis 

XRD, Petrografi, SEM-EDS, Ro, log dan grafik tekanan. 

Hasil analisis yang telah dilakukan dapat diketahui bahwa provenance 

sumur penelitian berasal dari batuan plutonik asam, batuan metamorf, batu tufa 

vulkanik dan batuan karbonat. Asal mula keterdapatan mineral lempung 

diindikasikan berasal dari pelapukan feldspar dari batuan tufa vulkanik. 

Diagenesis mineral lempung sumur penelitian terdiri 2 (dua) tahap yaitu early 

diagenesis dan burial diagenesis. Early diagenesis terjadi pada Formasi Lidah 

sampai Formasi Wonocolo bagian atas dengan temperatur <51
o
C, kedalaman 0-

1,71 km. Pada tahap ini penyebaran mineral lempung tidak teratur karena 

dikontrol oleh kompaksi mekanik dan air meteorik seperti penyebaran mineral 

illit. Sedangkan burial diagenesis terjadi pada Formasi Wonocolo bagian atas 

sampai Formasi Ngrayong bagian bawah dengan temperatur 51-87
o
C, kedalaman 

1,71-2,86 km. Pada tahap ini dikontrol oleh kompaksi kimiawi yang 

menyebabkan transformasi  montmorilonit dan kaolin ke illit, kemudian terjadi 

pelepasan air (H2O), presipitasi klorit dan kuarsa. Kematangan organic matter 

dari Formasi Mundu sampai Formasi Ngrayong bagian tengah tergolong 

immature (Ro; 0,41-0,51%) sedangkan Formasi Ngrayong bagian bawah 

tergolong early mature (Ro; 0,58%). Fluida yang dihasilkan baik berupa air (H2O) 

maupun oil akan menjadi penyebab terbentuknya overpressure pada batulempung. 

Overpressure pada sumur penelitian terbagi menjadi 2 (dua) yaitu overpressure A 

memiliki nilai tekanan 1300 Psi, mekanisme loading disebabkan oleh rapid 

sedimentation dan overpressure B memiliki nilai tekanan 4000 Psi, mekanisme 

unloading disebabkan oleh transformasi montmorilonit dan kaolin, oil generation 

dan lateral transfer. Overpressure A terjadi pada Formasi Mundu bagian tengah 

sampai bawah, sedangkan overpressure B terjadi pada Formasi Wonocolo  bagian 

atas sampai Formasi Ngrayong bagian bawah. 

 

Kata kunci: provenance, diagenesis, transformasi, kematangan organic matter, 

karakteristik overpressure, Cekungan Jawa Timur Utara 
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ABSTRACT 

 

North East Java Basin is one of the hydrocarbon-producing basins in 

western Indonesia. Prediction overpressure to be important in the planning of a 

drilling program to ensure that the drilling will run as safely as possible at the 

lowest possible cost. To find out the cause of overpressure, one of which is to 

identify clay minerals diagenesis. 

The research objective was to determine the provenance, diagenesis clay 

minerals, the maturity level of organic matter, determine the influence of 

diagenesis against overpressure and know the characteristics of overpressure. 

The method used in this research is descriptive and analytical methods. Methods 

deskripstif form of literature and case studies. The method of analysis such as 

XRD analysis, petrographic, SEM-EDS, Ro, log and pressure grafic. 

The results of the analysis has been done can be seen that the wells 

provenance research is derived from acid plutonic rocks, metamorphic rocks, 

volcanic tuff and carbonate rocks. The origin is indicated there clay minerals 

derived from weathering of feldspar from volcanic tuff rock. Clay mineral 

diagenesis research wells consist of 2 (two) stages: early diagenesis and burial 

diagenesis. Early diagenesis occurs in Lidah Formation until Formation 

Wonocolo the top with temperatures <51
o
C, the depth of 0 to 1.71 km. At this 

stage of deployment of clay minerals irregular due to be controlled by mechanical 

compaction and meteoric water as the spread of mineral illite. While burial 

diagenesis occurs in Wonocolo Formation top until Formation Ngrayong bottom 

with 51-87
o
C temperature, depth of 1.71 to 2.86 km. At this stage it is controlled 

by the compacting chemically led to the transformation of montmorillonite and 

kaolin to illite, then the release of water (H2O), chlorite and quartz precipitation. 

Maturity of organic matter from Mundu Formation until the middle of Formation 

Ngrayong relatively immature (Ro; 0.41 to 0.51%), while the bottom Ngrayong 

Formation relatively early mature (Ro; 0.58%). The resulting fluid is either water 

(H2O) and the oil will cause the formation of overpressure on claystone. 

Overpressure in the well research is divided into two (2) that the overpressure A 

has a value of 1300 Psi pressure, loading mechanism caused by rapid 

sedimentation and overpressure B has a value of 4000 Psi pressure, unloading 

mechanism caused by the transformation of montmorillonite and kaolinite, oil 

generation and lateral transfers. Overpressure A occur in Mundu Formation the 

middle to bottom, while overpressure B occurs in top Wonocolo Formation until 

bottom Ngrayong Formation. 

 

Keywords: provenance, diagenesis, transformation, maturity of organic matter, 

the characteristics of overpressure, North East Java Basin 
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