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ABSTRAK

VULKANOSTRATIGRAFI DAN PETROGENESIS GUNUNGAPI
KELIMUTU DAN SEKITARNYA, KABUPATEN ENDE, PROVINSI NUSA
TENGGARA TIMUR

Oleh:
Muhammad Bahrun Najah
NIM: 12018004

Gunungapi Kelimutu memiliki ketinggian 1639 mdpl, terletak di Kabupaten Ende,
Nusa Tenggara Timur, dengan ciri khasnya berupa tiga danau kawah di puncaknya.
Gunungapi tersebut berada di bagian selatan Pulau Flores, Nusa Tenggara Timur,
terbentuk dari hasil interaksi antara Lempeng Indo-Australia dan Lempeng Eurasia.
Penyebaran batuannya belum terpetakan secara spesifik dan penelitian terdahulu
hanya membahas dari segi geokimia air danau dan potensi geothermal di sekitar
Gunungapi Kelimutu. Akan tetapi, dari segi petrogenesisnya belum terdefinisi
dengan baik. Oleh karena itu, penelitian ini bertujuan untuk memetakan batuan di
Gunungapi Kelimutu dan sekitarnya dengan prinsip vulkanostratigrafi, beserta
sejarah geologi pembentukannya dan evolusi magma yang terjadi di Gunungapi
Kelimutu dan sekitarnya, kemudian mendefinisikan tatanan tektonik Gunungapi
Kelimutu dan sekitarnya dengan pendekatan petrogenesis.

Analisis penginderaan jauh dan observasi lapangan dilakukan untuk mempelajari
aspek geologi, berupa geomorfologi, stratigrafi, dan struktur geologi yang
mengontrol daerah penelitian. Analisis petrografi dan geokimia batuan digunakan
untuk menjelaskan evolusi magma dan tatanan tektonik.

Berdasarkan penelitian yang telah dilakukan, daerah penelitian termasuk ke dalam
bentang alam gunungapi yang terbagi menjadi 12 satuan bentuk muka Bumi. Dari
satuan geomorfologi yang telah didefinisikan dan dikombinasikan dengan data
observasi lapangan, teridentifikasi empat khuluk, yaitu Khuluk Kelimutu
Kompleks, Khuluk Sokoria, Khuluk Kelibara, dan Khuluk Kelimutu. Khuluk
Kelimutu terdiri atas Gumuk Ata Mbupu, Gumuk Koofai, dan Gumuk Ata Polo.
Khuluk dan Gumuk yang telah disebutkan berada di dalam Bregada hasil letusan
dari Kelimutu Kompleks. Material yang teridentifikasi dihasilkan dari aktivitas
vulkanisme di daerah penelitian berupa lava, breksi piroklastik, tuf, serta lapilli dan
debu. Material tersebut dihasilkan dari empat fase, yaitu fase Kelimutu Kompleks,
Sokoria, Kelibara, dan fase Kelimutu Muda. Struktur geologi di daerah penelitian
terbagi atas struktur primer berupa kekar kolom, kekar berlembar, laminasi dan
perlapisan sejajar, autobreksi, dan vesikuler, kemudian untuk struktur sekunder
berupa sesar dan kekar.

Proses diferensiasi magma berupa fraksionasi kristal, injeksi magma baru,
pencampuran akibat konveksi, dekompresi akibat magma primitif dan proses
erupsi, tercermin dari fluktuasi kandungan anortit, mikrotekstur plagioklas dan
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tekstur batuan secara umum, diagram harker, serta fluktuasi senyawa oksida. Dari
beberapa analisis yang telah disebutkan bahwa setiap khuluk mempunyai dapur
magma dangkal masing-masing, khususnya untuk Khuluk Kelimutu terbagi lagi
setiap gumuk memiliki dapur magma lebih dangkal. Analisis data geokimia
menggunakan diagram dengan parameter komponen utama (major element) dan
komponen jejak (trace element) menunjukkan bahwa afinitas magma tergolong ke
dalam toleitik-kalk-alkalin yang berasal dari magmatisme busur kepulauan.

Kata kunci: Gunung Kelimutu, Kelimutu Kompleks, vulkanostratigrafi,
petrogenesis, Busur Kepulauan.
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ABSTRACT

VOLCANOSTRATIGRAPHY AND PETROGENESIS KELIMUTU VOLCANO
AND SURROUNDING AREA, ENDE DISTRICT, EAST NUSA TENGGARA

By:
Muhammad Bahrun Najah
NIM: 12018004

Kelimutu volcano has a highest point is 1639 masl, located in the Ende Regency,
East Nusa Tenggara, with its characteristic in the form of three crater lakes at the
summit. The volcano is located on the southern part of Flores Island, East Nusa
Tenggara. The volcano formed by the interaction between the Indo-Australian Plate
and the Eurasian Plate. The distribution of the rocks has not been mapped specific.
The previous research only discussed the lake water geochemistry and geothermal
potential around Kelimutu Volcano. However, in terms of petrogenesis it is not well
defined. Thus, this aims of study to map the rocks on Kelimutu Volcano and its
surroundings with the principle of vulcanostratigraphy, along with the geological
history of its formation and the evolution of magma that occurred on Kelimutu
Volcano and its surroundings. Then, define the tectonic environment of Kelimutu
Volcano and its surroundings with petrogenesis approach.

Remote sensing analysis and field observations were conducted to study of the
geological aspects, such as geomorphology, stratigraphy, and geological
structures that control the research area. Petrographic and geochemical analysis
of rocks used to explain the evolution of magma and tectonic setting.

Based on the previous research, the research area included in the volcanic
landscape which divided into 12 units of the Earth's surface. The geomorphological
units were defined and combined with field observation data, four khuluk were
identified, namely the Khuluk Kelimutu Complex, Khuluk Sokoria, Khuluk
Kelibara, and Khuluk Kelimutu. Khuluk Kelimutu consists of Gumuk Ata Mbupu,
Gumuk Koofai, and Gumuk Ata Polo. The Khuluk and Gumuk are in the Bregada
resulting from the eruption of the Kelimutu Complex. The identified materials
resulting from volcanism in the study area are lava, pyroclastic breccia, tuff, lapilli
and ash deposits. The material is produced from four phases, namely the Kelimutu
Complex phase, Sokoria, Kelibara, and the young Kelimutu phase. The geological
structure in the study area divided into the primary structures in the form of
columnar joints, sheeting joints, laminates and parallel beds, autobreccia, and
vesicular. The secondary structures in the form of faults and joints.

Magma differentiation processes such as crystal fractionation, magma injection,
mixing due to convection, decompression due to primitive magma, and eruption
processes. Those features are reflected in fluctuations in anorthite content,
plagioclase microtextures, rock texture in general, Harker diagrams, and
Sfluctuations in oxide compounds. Furthermore, several analyzes have mentioned
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that each khuluk has its shallow magma chamber. Especially for the Khuluk
Kelimutu, each Gumuk has a shallower magma chamber. Analysis of geochemical
data using diagrams with major and trace elements shows that the magma affinity
is classified as toleitic-calc-alkaline originating from an island arc magmatism.

Keywords:  Kelimutu Volcano, Kelimutu Complex, volcanostratigraphy,
petrogenesis, Island Arc.
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