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Analysis of The Distribution Pattern of Volcanic Material Susceptibility Value 

Around Maninjau Lake Agam Regency 

 

Shandiyano Putra 

 

Abstract 

 

Maninjau Lake caldera was formed by the eruption of Mount Maninjau which 

occurred ±50,000 years ago resulting in the formation of river flows out of the center 

of the caldera in the Northwestern part of the Lake. The eruption produced 220-250 

kmof 3  volcanic materials and spread in all directions up to 75 km from the center of 

the eruption that settled in a certain place. Where the sediment contains minerals, one 

of them is magnetic minerals. The sediment produced a pattern of distribution and track 

record of the eruption. However, there is no document that records the pattern of 

distribution of volcanic material of Maninjau Volcano. The purpose of this study is to 

find out the distribution patterns produced by the volcanic material of Maninjau Lake 

based on the value of low  fieldsusceptibility. In achieving this goal is used magnetic 

methods of rocks. 

The method of magneticity of rocks is one of the Geophysical methods that 

investigate the magnetic properties of a rock. This method is very effective, 

inexpensive, sensitive, fast, and not destructive. By using the method obtained low 

fieldmagnetic susceptibilityvalue. Furthermore, the susceptibility value is plotted with 

the help of surfer  17 application to see the contour line spread pattern. 

The results of this study showed that the spread pattern in the form of alluvium 

fan with the highest susceptibility value (MT 12 with a value of 2816 x 10-8  m3/kg) is 

25.74 km from the center of the Lake to the West of the Lake. Followed by a sample 

with MT 10 code with a susceptibility value of 74 x 10-8  m3/kg as far as 13.5 km from 

the center of the Lake. This is due to the river flow factor that carries magnetic minerals 

from high places to low places or spread occurs due to wind assistance.  

 

Word Key:  Maninjau Lake, Magnetic Susceptibility, Volcanic Material, Contour Map, 

Magnetic Mineral Distribution Pattern. 
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CHAPTER I INTRODUC TION 

INTRODUCTION 

A. Background of Issues 

West Sumatra is one of the provinces located on the west coast of the central 

part of Sumatra Island with the capital of Padang. Located at 0o54' North Latitude and 

3o30' South Latitude and between 98o36' - 101o53' East Longitude. West Sumatra 

Province is directly adjacent to the Indonesian Ocean in the West, Jambi Province and 

Bengkulu Province in the South, Riau Province to the East and North Sumatra Province 

to the North. Based on its geographical position, West Sumatra is traversed by the 

Pacific Ring of Fire. 

The Pacific Ring of Fire is an area that often experiences earthquakes and 

volcanic eruptions surrounding the Pacific Ocean basin. The area is shaped like a horse 

shoe and covers an area of 40,000 km. (Prasetya, et al., 2006). Resulting in West 

Sumatra becoming one of the provinces located between the confluence of the Indo-

Australian Plate and the Eurasian Plate. The confluence of the plates makes the activity 

of the volcano active.  

Eruption is the process of release the materials from the bowels of the earth or 

earth's core (Personal, 2007). Continuous eruptions resulted in the collapse of the 

volcano's walls. This collapse forms a crater known as caldera. One of the calderas in 

West Sumatra is Maninjau Caldera. The Caldera of Maninjau was formed by an 

eruption of an ancient volcano that is estimated to have erupted in ± 50,000 years ago.  

Ancient volcanic eruptions produced 220-250 km3 volcanic material spread up 

to 75 km from the eruption center (Pribadi, 2007). The materials are scattered in all 
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directions caused by any wind direction and settle in a certain place. The sediment 

produces a pattern of distribution or track record of a volcano. However, there is no 

document that records the pattern of volcanic material distribution of Maninjau 

Volcano. The volcanic material contains many minerals, one of which is magnetic 

minerals. 

Magnetic minerals are divided into three namely Magnetite (Fe3O4), Hematite 

(α- Fe2O3), and Maghemite (γ- Fe2O3). Magnetite is the mineral that contains the most 

magnetic properties (Harrison, 2002). Hematite is one of the most abundant minerals 

on the earth's surface as well as in the earth's shallow crust. This mineral is a rock-

forming mineral commonly found in sedimentary, metamorphic, and igneous rocks 

(Fadila, 2019). Maghemite is formed by weathering or oxidation of low-temperature 

spinels containing iron (II) such as Magnetite or Titanomagnetit. But it is not yet known 

what magnetic mineral content is contained in the material.  

The existence of magnetic minerals can be revealed by using the method of 

Magnetism Rock Magnetism. Rock Magnetism is one of the Geophysical methods that 

investigates the magnetic properties of a rock. The instrument used is susceptibility 

meter. According to Dearing (1999), The magnetic properties test of an ingredient is 

considered very effective, cheap, sensitive, fast and not destructive. Magnetic 

properties in rocks can be determined by knowing the characteristics of magnetic 

minerals such as magnetic mineral concentration, magnetic mineral type, magnetic 

domain, butir size and Currie point of magnetic mineral. 

The grain size of volcanic material is inversely proportional to the magnetic 

susceptibility value. According to (Xin Zhou, 2013) the smaller the size of the grain, 
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the greater the susceptibility value, because the impauthorization contained in the 

volcanic material is less. The grain of volcanic material is carried by two factors, 

namely wind and rain factors. Grains with a large size will fall directly around 

Maninjau Lake, while small grains will experience the process of transporting away 

from the center of volcanic eruptions.   The grain stores a variety of minerals, one of 

which is magnetic minerals. However, the magnetic mineral has not yet beenidentified. 

Research has been conducted on the determination of magnetic susceptibility 

and magnetic mineral content conducted by (Fadila et al., 2020) around the Maninjau 

Caldera. The result of this study is magnetic minerals derived from the location are 

Maghemite and Ilmenite. The susceptibility value obtained ranges from 967.8 x 10-8 

m3/kg – 2187.0 x 10-8 m3/kg. The study used Bartington Magnetic Susceptibility Meter 

type MS2B. However, the results of the study have not seen how the form of distribution 

or distribution patterns. 

Therefore, in this study, the distribution pattern that occurred by utilizing the 

value of low field susceptibility and altitude data. The 𝜒𝑙𝑓 low field suseptability value is 

the basis for seeing the distribution of magnetic minerals in the form of contours made with 

the help of surfer 17 application.  Then, from the contour line value is determined the 

scatter pattern of the magnetic susceptibility value. 

B. Identify The Problem 

Based on the background description of the problem above. The identification 

of problems in this study is as follows: 
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1. The volcanic material produced 220-250 km3 and spread as far as 75 km from the 

center of the Maninjau caldera thus forming deposits of volcanic material. 

2. At the time of the eruption, the material moved from the center of the Caldera to a 

certain area that was influenced by wind factors coming from anywhere. So that a 

pattern of distribution was formed by volcanoes. 

3. There is a lot of magnetic mineral content stored in volcanic material that has not 

been identified. 

4. There has been no research that analyzes the pattern of distribution of volcanic 

material released by the eruption of ancient volcanoes specifically to the ancient 

volcano Maninjau. 

C. Problem Limitations 

Given the breadth of the scope of research, the limitations of the problem in this 

study are as follows: 

1. Thengamatan started at a distance of 30 km from the center of the Maninjau caldera. 

2. The number of samples there are as many as 25 samples that are distinguished into 

three groups. The first group is pumicestone. The second group is Lava and the third 

group is Ash 

3. The location point of the study is divided into 4 sections. The West, North, East, and 

Southeast respectively have coordinate points -0.34S– 99.959E; -0.177S- 100.299E; 

-0.308S–100.361E; -0.495S–100.472E. 

D. Problem Formulation 

Based on the background and identification of the problems that have been 

described above, it can be formulated problems in thisstudy, namely howthe form of 
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volcanic material distribution patterns around Maninjau Lake based on the value of low 

field magnetic susceptibility. 

E. Research Objectives 

In order for this research to be more targeted, the purpose of this study is to 

know the pattern of distribution of the results of the eruption of Maninjau Volcano by 

using low field magnetic susceptibility data.   

F. Benefits of Research 

Some of the expected things in this research are: 

1. Provide information about the form of volcanic material distribution patterns around 

Mninjau Lake due to the eruption of ancient volcanoes spread around a radius of 30 

km. 

2. Adding knowledge and insight in the field of rock magnetism and application of 

Rock Magnetism material during lectures. 

3. Become a reference material and development of further research around Maninjau 

Lake. 


