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An Overview 

1. Introduction  

The preliminary geological research in winter 86 that last for 10 days by the geology-

managerial team of Pars Kani Company in Comoros evaluated all geological data and mining 

conditions of this country. The major problem in doing so was the shortage and in many 

cases the lack of basic information about the geology of the country and mineral potentials 

including metallic and non-metallic resources. In this process and after having gathered and 

reviewed all existing data by Pars Kani, the project requirements have been specified, written 

out, and presented based on geological and mineralization conditions in order to produce and 

compile a preliminary base geological and mineral exploration map. Therefore, suggested 

descriptive list of services in form of a contract was prepared and presented to Comoros 

authorities, which then finalized and signed by both parties on 09 August, 2009. 

The timetable of the contract indicates that provided all necessary tools and facilities 

are available, the project would take six months to be carried out, however, due to some 

roadblocks the job was accomplished within 12 months, and its outcome is now presented in 

three sections as it follows: 

1- Geological map with scale of 1:50000 

2- Preliminary mineral  explorations 

3- Executive recommendations in mining industry sector 

 

2.  Goals 

As there had been no fundamental data on mining and geological conditions of the 

area, the mineral explorations managed by Pars Kani Company in Comors was the very first 

of such operations that was carried out and reported in Comors. In a nutshell, the purpose of 

the project based on the defined goals, was to explore, locate and exploit mineral deposits 

that could lead to increase in national income, job opportunities, economical stability and 

entering to global mineral markets. The followings have been the main goals of this 

operation: 

- Preparing the base geological map with the scale of 1:50000 

- Identifying all promising zones for metallic minerals 

- Identifying all promising zones for non-metallic minerals 
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- Assessing the tonnage of mineral deposits and prioritizing them for additional 

exploration operations 

- Defining PFS designs for the promising zones (Pre Feasibility Study) 

- Presenting detailed operation plan based on priorities  

 

The report comes in five sections to cover all of these goals: 

1- Section one: geographical and morphological situation and previous studies 

2- Section two: general geology 

3- Section three: reviewing economical geology 

4- Section four: introducing "PES" plans 

5- Section five: suggestions 
 
 

3. Methodology  

Methodology applied in some areas where there is lack of information about petrology 

and basic exploration data was a big issue. In order to make most of the available time and 

facilities, the following method was applied: 

- Collecting all data including geographical, geological, etc. about the studied area (from 

Madagascar to Mozambique)  

- Gathering satellite information and processing them 

- Comparing this area with other areas in the world that have similar petrology characteristics  

- Choosing to do preliminary sampling in two forms of rocks samples and heavy minerals so as 

to cover the watershed basin in the whole area  

- Checking out all heavy minerals and identifying economical minerals i.e. metallic, non-

metallic  and precious stones 

- Studying heavy minerals and identifying economical minerals including metallic, non-

metallic and precious stones 

- Studying rock samples and identifying non-metallic resources 

- Providing preliminary maps for promising zones based on all inputs and the extension of the 

area according to integration of all mineral and geological data 

 

All promising mineral areas for metallic and non-metallic resources were identified in 

order to be worked on later in the second stage of the operation and based on the priorities.  
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1-Chapter One 

1-1-Geographical Situation 

Comoros is a series of islands located in the southeast of Africa in Indian Ocean, east 

of Mozambique and southwest of Madagascar with geographic coordinates of 12°10' 

southern latitude and 44°10' eastern longitude. Comoros is derived from the Arabic word "Al-

Ghamar" meaning "moon".  

The capital city is Moroni. The area of the country is 2170 square kilometers which is 

covered with land. It has 340 kilometers of shoreline with a hot and humid climate which is 

due to being surrounded by Indian Ocean and proximity to the equator. Its rainy months last 

from November to May.  

The highest point of the country is Karthala Mountain with 2360 meters high and the 

lowest point is Indian Ocean beach at 0 meter level. 

Comoros consists of several active volcanic islands and the main islands are Grand 

Comoros (1150 square kilometers-the biggest), Anjouan and Moheili.  

The country is formed of seven districts which are governed by federal law. Its capital 

is Moroni located in Grand Comoros Island. Figure 1-1 shows the location of these islands in 

relation to each other.  
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Figure 1-1-Comoros islands locations. 
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1-2-Roads and Communication  

The country has 880 kilometers of roadways and four airports. It has 16900 land line 

phones and 16100 mobile lines, and 20000 people use internet.  

 

1-3-Historical Geography 

 The primary descendants came from Polinzi islands. The country was conquered by 

Moslems and the people had a tendency towards Islam. Islam was brought to this place from 

Persian Gulf by some people including businessmen from Shiraz. France colonized this 

country from 1843 and it became the official colony of France since 1912 and it was joined to 

Madagascar (Malagasies) governed by France, however, Comoros called for its economical 

independence in 1971. The country witnessed unilateral independence by its parliament in 

1975. Some western European countries, Saudi Arabia, Iraq and Kuwait started a political 

and economical relationship with this country in 1979. Comoros which had disconnected 

from United African Organization after a coup rejoined this organization once again in the 

same year.  

1-4-Human Geography 

  Comoros has the population of 690948 (revealed in 2006) of which 30% live in the 

cities (10% in the capital city). Population growth is 30% and the population density is 215 

individuals in each square kilometer. Statistics in 1998 showed that the population was 

546000 and it is predicted to reach 782000 in 2010. Of this population, 42.7% are less than 

14 years old, 54.3% are between 15 and 64 and 3% are more than 65 years old. 

  Comoros people are from Sakalva, Oimatsaha, Mokoa, Cafre, and Antalote races. The 

population is mainly African, but there are two groups of immigrants there: one group from 

Africa shores, Madagascar, Iran, India, and the second group come from Portugal, 

Netherlands, and France.  

98% of the population is Sunis Moslems and 2% are Catholic. The official language is 

Arabic, but people speak in French and Shikomoro, too.  
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1-5-Previous Studies  

  The investigations show that there had been no comprehensive research on providing 

a geological map and systematic mineral explorations. The studies, however, come in the 

following as they illustrate the only identifiable minerals are sand, gravel and construction 

rocks found and exploited in some areas. 

 

1- Class et al, (1998), the process of plum-Lithosphere interactions in the Ocean basins, the 

case of Grande Comore, Journal of petrology, 39 (5), 881-903 

2- Cottorti et al 1999, carbaratite metasomatis in of the oceanic upper mantle: Evidence from 

clinoPyroxenes and glasses in ultramafic xenoliths of Grande Comore, Indian Ocean journal 

of petrology, 40 (1), 133-165 

 

3- Flower, R.F.J. 1972, petrology of volcanic rocks form Anjouan, Comoros , Bulletin 

volcanologique, 36 (1), 238-250  

 

4- Flower, 1973, Trace element distribution in lavas from Anjouan and Grande Comore, 

western Indian Ocean, chemical geology, 12, 81-98 

 

5- Strong, D.F., 1972, the petrology of the lavas of Grande comore, Journal of petrology, 

13(2), 181-218 

 

6- Savin, et al, 2001, Hydrothermal system mapped by CSAMT on karthala volcano/Grande 

comore Island, journal of applied Geophysics, 48(3), 143-152 

 

7- Emerick C.M. and R.A. Duncan, 1982, Age progressive volcanism in the Comoro 

Archipelago, western Indian Ocean and implications for Somali plate tectonics. Earth Planet. 

Sci. Lett. 60: 415-428. 

 

8- Flower M.F.J., 1973, Evolution of basaltic and differentiated lavas from Anjouan, Comoros 

Archipelago. Contrib. Mineral. Petrol. 38: 237-260. 

 

9- Hajash A. and R.L. Armstrong,1972, Paleomagnetic and radiometric evidence for the ages 

of the Comoros Island, west central Indian Ocean, Earth Planet. Sci. Lett. 16: 231. 
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10 - Pavlovsky R. and J. de Saint-Ours, 1953, Etude G®ologique de lôArchipelago des 

Comoros. Service Géologique, Tananarive, Madagascar, 55 pp. 

 

11- U.S. GEOLOGICAL SURVEY MINERALS YEARBOOKð2003 

 

12- U.S. Geological survey minerals yearBookð2005 

 

13-Bachèlery, P. & Coudray, J., 1993, Carte Volcano-Tectonique de la Grande Comore 

(Ngazidja), Echelle 1:50,000. - Cooperation Francaise, CIRAD, Université de la Reunion. 
 

14- Pavlovsky, R. & Saint-Ours, J. de (1953): Etude Geologique de lArchipelago de 

Comoros. - Service GeologiqueTananarive, Madagascar, 1-55; Tananarive. Stieltjes, L. 

(1988): Mayotte (Archipel des Comoros).-  

 

15- Bureau de Recherches Géologiques et Minieàes, Carte Géologiques de la France. Notice 

Explicative, 

1-135: Orleans, including geological map of Mayotte 1:50000; Orleans. 

 

16- The Petroleum Geology and Geophysics of the Mozambique Channel 
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2-Chapter Two 

2-1-General Geology 

 Comoros is located in the southwest of Africa, north of Madagascar, and the 

Mozambique Canal. This country consists of a series of mid-oceanic volcanic islands formed 

due to the action of hot spots in mantle and along the line departing Madagascar from Africa. 

These islands in a chronological order are Anjouan, Moheili, and Grande Comoros, which 

have many beauties in the eyes of volcanologists. 

Anjouan and Moheili is lands have one high peak with a large crater and some 

secondary craters which have been active in different times. These secondary craters can be 

divided into two Scoria cones and phreatic eruptions. The lava composition varies from 

Olivine basaslt, to picrite basalt and as moving towards the end of activity, the volume of 

Olivine basalt increased. Light green Olivine crystals are the characteristics of these rocks 

which can be found in different sizes. 

The presence of large volume of explosive pyroclastics in form of bomb to pozzolan 

indicates that the eruption occurred close to water as the sequence of each eruption is 

explosive at first and then changes to lava flow. Since pyroclastics have been undergone 

weathering much faster and turned into laterite-bauxite clays specific to tropical areas, they 

have formed the soil of this land and therefore dense jungles grew on them. This matter has 

also been very effective in creation of farming lands and coconut gardens in and around 

explosive craters. Corals in the altitude of 30-50 above the sea level confirm that these islands 

have been active and increase in height has happened from the beginning. 

Grand Comoros Island is important because of its vastness and young age. This island 

has two main volcanic craters named La Gril l and Karthala and it seems to have two main 

eruption phases. La Gril l peak is older and it is more alkaline in composition as its 

composition leans towards phenolite. La Grill includes mid to thin layers and thin very 

porous scoria Olivine basalt is which is extended into pyroclastic-pozzolan units. La Grill is a 

peak formed of very light pozzolan and it has a dense vegetation coverage that has made it 

the best suitable area for farming. Karthala which is an active volcano is the highest volcanic 

peak in this island with 2300 meters high. The last eruption of this peak occurred in 2005. 
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  This complex includes pyroclastics and lavas with Olivine-basalt composition which 

have flowed from main craters as "A A" and secondary craters as "Pa ho ho" in the form of 

ropy. The type and extension of plantation can tell us the age of these lavas as the plantation 

coverage becomes better as we move from the younger to the older lavas. Karthala crater is a 

product of stair-like collapse due to many eruptions which have been active in form of scoria 

eruption, spatter, and Pele's tear-drops eruptions in the first phase, and the second phase 

formed the lava lake which cut through the southern part of the crater and caused a huge 

amount of "AA" lava to flow down from north to south. This flow destroyed all the jungles 

on its way and created a beautiful scene. There is large a depot of sulfur accompanied by 

sulfur steam on the southern part of this crater, which is a considerable resource on this 

island.   

  The northern and western slopes of Karthala have undergone a huge landslide as signs 

of scoria basalts from La Grill can be seen underneath, which could verify the old age of La 

Grill eruption.  
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3-Chapter Three 

3-1-Economical Geology 

  As mentioned in chapter two, this country is formed by rocks and lava which are in 

the shapes of Olivine basalt and pozzolan layers. Field surveys and analyses indicate the 

mineral potentials of this country as it follows. 

3-1-1-Olivine-bearing Sands 

  The geological characteristics of this country are in the way that Olivine grains can be 

seen even with naked-eyes after breaking a rock into pieces. However, the only deposit with 

economical benefits is located in the Grand Comoros Island. This island is on 11°44'53/1" 

geographical latitude and 43°27' geographical longitude. This deposit is located in the eastern 

part of the island about one kilometer from Pidjani village. Figure 3-1 shows the geographical 

situation of this deposit.  

 

Figure 3-1-Geographic location of potential sandy Oliv ine deposit. 

Geologically, this deposit is part of an alluvial unit that is a sequence of large 

conglomerate pieces to loose fine-grained sandstone. The amount of Olivine varies a lot, in 

other words, in some parts of this alluvial that are mainly fine-grained sands (a few 

millimeters), Olivine content can reach up to 40%, and the Olivine-rich parts are seen in 

forms of scattered lenses throughout this spread of alluvium. Based on the field surveys and 

findings the extent of this unit is about two kilometers. The samplings showed that in some 
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places within this sequence the grade is around 10% which can reach up to 40% and even 

50%. Physically, these Olivine grains are semi-angular to circle, and their size varies from 

one millimeter to few millimeters. More than 90% of these grains come in this size. 

 

Figure 3-2-location of sandy Olivine deposits on the geological map. 
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Figure 3-1-A v iew of sandy Olivine alluvial spread. 

 

Figure 3-2-A v iew of alluvial sequence of Olivine. 

 



 

Report of Economical Geology of Comoros  

 

 13 

Generally a great share of Olivine of this deposit is of Forsterite type. We should 

mention here that Olivine (peridotite) is a general term for compounds with the formula (Mg, 

Fe) 2 SiO4 whose versions rich in Mg is called Forsterite and rich in iron called Fayalite. Of 

course their composition changes in form of a continuous series. The minerals within this 

range with the increase in iron are chrusolita, Hyalosideolite, Hortonlite, and Ferro-hortonlite. 

Magnesium rich Olivine hardness is between 6.5 and 7 and its density is 3.2-4.3 g/c3. The 

density increases with the increase in the amount of iron. From the point of view of jewelry 

the best type of it is olive green. In the studied samples different types of Forsterite (honey 

color), Fayalite (black), and Olivine were found (appendix 1). 

In some crystals, some spots of Hematite are found. The crystals are transparent or 

semi-transparent and in some of them Iddingsitic decomposition is seen. Some crystals have 

maintained their perfect crystal system. The size of grains varies from 1000 to 1410 microns, 

and in some parts between 250-350 microns. 

 

 

 

Figure 3-3 Varieties of peridotite. 
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Figure 3-4 Varieties of peridotite. 

 

Figure 3-5 Varieties of peridotite (Oliv ine, Forsterite, Fayalite). 
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Figure 3-6 Oliv ine. 

 

Figure 3-7 Varieties of peridotite (Oliv ine, Forsterite, Fayalite). 
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Figure 3-8 Forsterite (peridotite). 

Regarding the extent of the alluvium unit in an area that is about 2 kilometers long 

and 500 meters wide and the thickness of at least 5 meters, the volume of the mineral deposit 

is at least about 5 million cubic meters. Considering the special weight of the alluvium 

constituents (Olivine 3.2 4.3) and pieces of rock (about 2 g/cm3), in the most conservative 

way, if we assume the specific weight to be 2 g/c3 (taking into account the alluvium 

conditions), the minimum tonnage is estimated about 10 million tons. 

3-1-2-Spinel 

The geological conditions of the country which are the results of frequent volcanic 

eruptions can potentially be the reasons for formation of precious and semi-precious stones 

deposits. Some prospecting works have been carried out to investigate the promising lands 

for Spinel-bearing areas. 

Spinels are precious minerals with hardness of 8 and density of 3.5 to 4.1 gr/cm3 and the 

chemical formula is MgAl2 O4. This mineral lacks clear to semi-clear cleavage and it can be 

found in colors of red (Sapphire Spinel), blue (Ruby Spinel), and green (Spinel chloride), 

brown and black.  
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In the following you can find all these places distinctively (Appendix I shows the results of 

heavy minerals and their weight in details). 

3-1-2-1-Grans Comoros Island  

Spinel can be seen in this geographical zone with the following specifications in table 3-1 

 

Geographical situation Sample number 

11ę 46ô 14.7ò 

43ę 15ô 43.5ò 

9242 

11ę 47ô 36/7ò 

43ę 16ô 28ò 

9243 

11ę 47ô 55.2ò 

43ę 16ô 32ò 

9244 

11ę 49ô 13.7ò 

43ę 17ô 10.1ò 

9245 

11ę 48ô 44.8ò 

43ę 27ô 2.6ò 

9249 

11ę 43ô 50ò 

43ę 26ô 38.8ò 

9255 

11ę46ô 46.6ò 

43ę22ô 29.7ò 

9258 

 

Table   3-1- Sp inel d istricts in Grande Comoros. 

 

Map 3-3 shows the topography of the situations and map3-4 illustrates all districts on the 

geological map. 

 

 



 

Report of Economical Geology of Comoros  

 

 18 

 

Figure 3-3- Location of the studied area on the topographical map 

 

Map 3-4- Location of the studied area on the geological map. 
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Sample 9242: the sample is taken from a dried stream with the width of 15 meters. The 

bed of this stream has rocks in different sizes which are mainly Pyroxene and Olivine basalt. 

The samples carried 2 Spinel grains with size of 1300 microns and they were semi-angular in 

shape (Appendix I).  

Sample: 9243: the sample was taken from a river alluvium where the bed was covered by 

basaltic lava with a rough uneven surface. In parts of this basaltic bed Olivine basalt rocks 

and pieces resulted by erosion are found and based on the studies on this sample there are at 

least two Spinel particles with the size of 1200 microns (Appendix I). 

Sample 9244: the sample was taken from a river with a 20 meter width. The bed was fully 

Olivine basalt and there had been some pores in it that seems to have formed as gases 

steamed out of the rocks. 

Some deposits were collected in parts of the river. The microscopic studies showed that 

the area had more than two Spinel particles with size of 1000 microns and they were semi-

angular and circle (Appendix I). 

Sample 9245: the sample was taken from a fully dried river (at the time of sampling). The 

bed rocks were Olivine basalt and Pyroxene Olivine basalt in that some grains of Pyroxene 

could be seen with naked-eyes. Microscopic and heavy mineral studies showed that this 

sample had at least two Spinel particles with the size of 1400 microns (Appendix I). 

Sample 9245: this sample has been taken from a 4 meter-wide River. The bed was formed 

by old Olivine basaltic lava and they were almost broken. The mineralogical studies showed 

that there were at least three Spinel particles with the size ranges from 1000 to 14000 microns 

in the shape of semi-angular and circle (Appendix I). 

Sample 9255: the sample was taken from a 15 meter-wide river. The bed included large 

amount of Olivine basalt blocks. The mineralogical studies showed that there were at least 

two   Spinel particles with the size of 1000 microns (Appendix I). 

Sample 9258: the sample was taken from the bed of a volcanic ash flow. There were at 

least two Spinel particles in the size of 14000 microns and semi-angular. Figures 3-9, 3-10, 

and 3-10 show the Spinel samples. 
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Figure 3-9-Spinel. 

Figure 3-10- Spinel. 
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3-1-2-2- Anjouan Island  

This district had some Spinels with in the following specifications (Table 3-2).  

   Geographical 
coordinates 

Sample number 

ǌ22.6   11̲Á   12 

53.3 ̲ 24Á   44 
9207 

9.9  11̲Á   12 

38.9ǌ ̲  24 Á  44 
9206 

1.7  12Á   12 

41.5ǌ   25Á   44 
9208 

 5.7 ̲12Á   12 

36.3 25   ̲Á44 
9209 

7ǌ/53 ̲   12Á   12 

43.4ǌ   26Á   46 
9211 

 57.3ǌ ̲12Á 12 

1.3 ̲ 27Á   44 
9212 

56.1   10   ̲Á12 

55.5 ̲ 22Á  44 
9217 

8.2 ̲ 11Á   12 

13.1 ̲ 12Á  44 
9218 

 32.6 ̲ 11Á   12 

 28.7 ̲21Á   44 
9220 

9.5   11   ̲Á12 

59.5ǌ ̲   28 Á44 
9223 

40ǌ ̲13Á 12 

15ǌ̲̲ 13Á 44 
9224 

56.4ǌ  16   ̲Á12 

 15.8ǌ ̲24Á   44 
9227 

54.9 ̲ 21Á   12 

13.4 31   ̲Á44 
9230 
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 Maps in 3-5 and 3-6 show the location of these districts on topographical and geological maps. 

 

Figure 3-5-Location of these districts on topographical map 

 

Figure 3-6- Location of these districts on geographical map 
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Sample 9206: This sample has been taken from a stream with basalt bed rock. Mineral 

studies showed that there were at least two Spinel particles here with the size of 1200 microns 

(Appendix I). 

Sample 9207: This sample has been taken from broken pozzolan units. This district 

includes layers of pozzolans. Therefore, in order to understand the mineralization in this area, 

mineralogical studies were conducted in which at least two Spinel particles were observed 

with the size of 1000 microns (appendix I). 

Sample 9208: this sample has been taken from water channel covered by clay. The 

altitude was 941 meters and it was all covered by trees and bushes. The researches in the area 

indicated that it had some Spinels.  

Sample 9209:  this sample has been taken from narrow water channel. In this part the bed 

layers are altered and they have changed into clay. Spinel could be spotted there too 

(Appendix I). 

Sample 9211: this sample has been taken at the altitude of 531 meters from a water 

channel with yellow color water (iron hydroxide). The area was covered by basalt and 

alluvial deposits including rock parts and clay minerals. Researched showed that this area had 

Spinel particles in size of 1200 microns (Appendix I). 

Sample 9217: the sample came from an altitude of 22 meters from the bed wide water 

channel formed with basalt and pyroclastic rocks. The studies indicated the presence of 

Spinel particles in the deposits of this water channel (Appendix I). 

Sample 9218: this sample came from the main water channel with the width of 20 meters, 

and bed consists of Olivine basalt and pyroclastic rocks. The sample showed 8 Spinel 

particles (Appendix I).  

Sample 9220: this sample has been taken from  water channel with the width of 15 meters 

including basalt, pyroclastic rocks. The investigations showed that this area, too, had some 

Spinel particles (Appendix I).  

Sample 9223: this sample has been taken from an area with lot of falls. The studies 

indicated that this area, or should we say this route, is a promising district for Spinel and 

titanium deposits (Appendix I).  
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Sample 9224: this sample has been taken from the bed of a water channel with the width 

of 15 meters covered by basalt and alluvial deposits. The studies indicated the presence of 

Spinel particles in this area (Appendix I). 

Sample 9227: the sample was taken from the alluvial deposits of a water channel covered 

by Olivine basalt. Mineralogical studies of heavy minerals pointed to the presence of Spinel 

particles in these alluvial deposits. 

Sample 9230: the sample was taken from the alluvial deposits of a water channel that runs 

through volcanogenic unit. The studies confirmed the presence of Spinel particle in this 

district. 
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3-1-2-3- Moheili Island 

Spinel particles were found in parts of this island with the following specifications 

(table 3-3) 

Table 3-3- Spinel district in Moheili Island. 

Geographical coordinates Sample number 

"26.3 ̲ 17Á  12 

"54 ̲  44Á   43 

9274 

"28.4 ̲ 18Á   12 

"7/47   46   ̲Á43 

9275 

"32.3 ̲ 18Á   12 

"46.6   46   ̲Á43 

9276 

"4 ̲      22Á   12 

"57.2 ̲ 46Á   43 

9280 

"52.3 ̲   21Á   12 

"9.9 ̲  46Á   43 

9281 

15.9ǌ  21   ̲Á12 

44.4ǌ ̲  44Á   43 

9282 

"18.6 ̲ 21Á   12 

39.6ǌ  43  ̲Á43 

9284 

"57   20   ̲Á12 

"55.2  41Á   43 

9285 

"39.3 ̲ 19Á   12 

"9.4  40  ̲Á43 

9287 

"37.6   16   ̲Á12 

"54.1  43Á   43 

9288 

"58.6  15Á   12 

"42.5 ̲ 41Á   43 

9289 

"27.6 ̲ 15Á  12 

"22.2  40  ̲Á43 

9290 
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Geographical 

coordinates 
Sample number 

"14 ̲  17Á   12 

"55.1  37Á   44 

9292 

"12.2 ̲ 18Á   12 

"17.5 ̲ 38Á   43 

9293 

"12.2 ̲  18Á   12 

"17.5  38Á 43 

9294 

"22.2  22   ̲Á12 

"27 ̲  50 Á  43 
9295 

"26.2   20Á   12 

"30.6 ̲ 50Á   43 
9297 

 

Topographical and geological maps are shown in the following photos 3-7 and 3-8. 

Figure 3-7-topographical situation. 
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Figure 3-8- Geological situation. 

Sample number 9274: this sample has been obtained from a river with thee width of about 30 

meters with medium to large rocks with composition of Olivine basalt and pyroclastic rocks. 

In some areas of the water channel bed rocks and rubble rocks have become argillic. In the 

sample taken from this water channel two Spinel particles with the size of about 1400 

microns were found. (Appendix 1) 

Sample number 9275: this sample was obtained from a river with the width of about 10 

meters with rich vegetation coverage. The bed rock of this river is Olivine basalt and it is full 

of water. On the basis of heavy mineral studies the existence of Spinel particles in the 

alluvium of this river became certain. (Appendix 1) 

Sample number 9275: this sample was obtained from the bed of a river with the width of 

about 15 meters and the composition of Olivine basalt. On the basis of heavy mineral studies, 

at least two Spinel particles were observed in this sample. (Appendix I) 

Sample number 9280: this sample was obtained from the bed of a water channel with the 

width of about 8 meters, and the bed consists of clay in which Olivine basalt rocks exist. 

There were at least 8 types of Spinel particles found in this sample based on the heavy 

mineral studies. (Appendix I) 
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Sample number 9281: this sample was obtained from the bed of a water channel with the 

width of about 5 meters, and the bed is rocky with composition of Olivine basalt. About 8 

Spinel particles were found in the studies carried out. (Appendix I) 

Sample number 9282: in this area basalt and Pyroxene basalt rocks cover the bed of a river 

with the width of about 10 meters. The samples taken from this area show the existence of 

Spinelparticles with the size of about 1400 microns. (Appendix I) 

Sample number 9284: this sample has been taken from a river with the width of about 20 

meters and the bed consists of Olivine basalt. In this sample more than 8 Spinelparticles with 

the size of about 1400 microns were found. (Appendix I) 

Sample number 9285: in this area too, the visible rock unit consists of Olivine basalt rocks, 

which are seen within the bed rock with the same composition and the results of the studies 

point to the existence of spinelparticles in this sample.  

Sample numbers 9287, 9288, and 9290: in these areas which are placed within a complex, the 

rock composition is Olivine basalt as well as the sediments resulted due to erosion of these 

basalts, and in some parts the signs of Kaolinization are seen in a limited fashion. In this 

sample too, particles of Spinelcan be seen during mineralogical studies. (Appendix I) 

Sample numbers 9292, 0203, 0204, 9295, and 9297: these areas also belong to a uniform 

Olivine basalt rock complex, and the whole bed rock consists of Olivine basalt, slightly 

altered Olivine basalt and sediments resulted due to the erosion of rocks. In these areas too, 

the mineralogical studies confirm the presence of Spinelparticles. 

Aforementioned results of studies on exploration of Spinelin these areas show that this 

country is well suited for Spinelmineralization, and therefore detailed studies about these 

deposit and the exploitation methods need to be considered in the future supplementary 

project. 

3-1-3 Corundum Eldises 

Corundum, with the chemical composition of AL2 O3 is among the precious minerals which 

have the hardness of 9 and density of 4.02 gr/cm3. Its broken surface features as conchoidal, 

transparent to semi-transparent look. This mineral has been used as a precious stone from the 

ancient times to this date. Corundum is usually found in unsaturated silicate igneous rocks, 

however it is sometimes found in metamorphosis rocks as well. Different types of Corundum 

are seen in colors white, gray to black, dark purple, yellow, green, red, blue (Sapphire). 

3-1-3-1 Grande Island of Comore:  

In the explorations carried out in the grand island of Comors, this mineral was found only in 
an area with the latitude of 11° 46' 14.7" and the longitude of 43° 15' 43.5". This area has 
been shown in the topographical and geological maps 3-9 and 3-10. 
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Map 3-9 Geographic location of the area on the topographical map. 

 

 

Map 3-10 Geographical location of the area on the geological map. 
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The sample from this area has been taken from alluvial deposits in a water channel with a 

width of 10 meters, which consist of Pyroxene, Olivine basalt rocks. During the study in this 

area, some particles of Corundum with the colors of white and pink were found. The size of 

them is about 1400 microns and their shape is semi-angular. A view of this mineral is seen in 

figure 12-3. 

 

Figure 3-12 Microscopic view of Corundum particles. 

3-1-3-2 Anjouan Island 

Based on the geological studies and field surveys on this island, the presence of this precious 

mineral became certain in two areas and the geographical and geological locations of these 

two areas are shown in the maps 3-11 and 3-12. 

The geographic location of these two districts is shown in table below: 

   

Geographic location Sample Number 

"54.9 ̲  21Á  12 

"13.4 ̲ 31Á  44 
9230 

"43.9 ̲ 22Á  12 

"4    30  ̲Á44 
9231 
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Map 3-11 Geographic location of Corundum indexes in the topographical map 

 

Map 3-12 Locations of these two districts on the geological map 
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Sample number 9230: in this area volcanoclastic rocks are widespread and cover a large part 

of the area. The study sample taken from the alluviums of this rock unit has been studied. The 

most important point in this area is the presence of Corundum and Spinelat the same place, 

and both minerals are considered as gemstones. Corundum particles in this area are round to 

semi-angular and their size is about 1300 microns. (Appendix I) 

 

Sample number 9231: this sample has been taken from a river with the approximate width of 

20 meters which is covered by Olivine basalt and pyroclastic rocks, and alluviums resulted 

due to their erosion. In this area too, there are round to semi angular particles and their size is 

about 1300 microns. (Appendix I) 

 

3-1-3-3 Moheili Island 

In this island Corundum particles have the highest distribution and have been spotted in 11 

places. The geographic locations of these places are shown in the geological map no. 3-14.  
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Map 3-13 Location of Corundum-bearing places on the topographical map 
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Map 3-14 Geographic locations of Corundum-bearing places on the geological map 

The geographic coordinates of these places are shown in table 3-4. 

 

Table 3-4 Geographic coordinates of Corundum-bearing places in Moheili Island 

Geographic coordinates Sample Number 

"26.3 ̲   17Á     12 

 "54 ̲      44Á    43 

9274 

"28.4 ̲  18Á     12 

"47.7 ̲  46Á      43 

9275 

"28.4 ̲   18 Á    12 

"47.7 ̲   46 Á     43 

9276 

"4 ̲      22 Á    12 

"57.2 ̲ 46 Á    43 

9280 
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Table 3-4 continued- Geographic coordinates of Corundum-bearing places in Moheili Island 

Geographic coordinates Sample Number 

"18.6 ̲   21 Á   12 

"39.6 ̲ 43 Á    43 

9284 

"57 ̲    20 Á    12 

"55.2  41    ̲ Á43 

9285 

"37.6  16    ̲Á12 

"54.1 ̲    43Á    43 

9288 

"27.6 ̲   15 Á    12 

"22.2 ̲   40 Á     43 

9290 

"43.3 ̲    15 Á    12 

"19.1 ̲   38  Á   43 

9291 

"12.2 ̲    18Á     12 

"17.5 ̲      38Á    43 

9293 

"  48.5 ̲  18Á     12 

"36.8 ̲      38Á     43 

9295 

"26.2 ̲    20Á    12 

"30.6     50     ̲Á43 

9297 

 

Sample number 9274: this sample has been taken from the alluvium sediments of a river with 

the width of about 30 meters and with a bed consists of large to medium size rocks with 

composition of Olivine basalt and pyroclastic rocks. Some Corundum particles with the size 

of about 1400 microns were observed. 

Sample number 9275: this part of the river which has been almost fully covered with 

vegetation was taken up. The bottom rock of this area is Olivine basalt. It should be 

mentioned that in this area Corundum particles are seen along with Spinel. (Appendix) 

 

Sample number 9276: this sample has been taken from a river with the approximate width of 

15 meters and its whole bed is covered by Olivine basalt. In this area particles of Corundum 

with the size of 1200 microns are seen along with Spinel. (Appendix I) 
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Sample number 9280: this sample has been taken from the alluvium sediments of a river with 

the width of about 8 meters which is made of clay deposits and Olivine basalt rocks. Based 

on the mineralogical studies, several Corundum particles with the size of 1000 to 1400 

microns were found. (Appendix I) 

Sample number 9284: this sample has been taken from the alluvium within a water channel 

with the width of about 20 meters and its bed consists of alluviums and rock units of Olivine 

basalt. The coexistence of Corundum and Spinelparticles also adds to the importance of 

mineralization in this area. (Appendix I) 

Sample number 9285:  this sample has been taken from the main river with the width of 15 

meters. The bed of this river is covered with Olivine basalt rocks. In this area too, the 

Corundum and Spinel particles are seen together. And the size of the particles is between 

1200 and 1400 microns.  

Sample number 9288: this sample has been taken from the alluvial unit of a river with the 

width of 30 meters, which its bed is mostly covered by Olivine basalt rock unit. Through 

heavy mineral studies in this area, several particles of Corundum with round and semi 

angular shapes with the size of about 1400 microns were observed. (Appendix I) 

Sample number 9290: this sample has been taken from the alluvial unit of a river with the 

width of about 10 meters in which large to medium Olivine basalt rocks are observed. In this 

area too, Corundum particles are observed along with Spinel. (Appendix I) 

Sample number 9293: this sample has been taken from the alluviums at the bed of a river 

with the width of about 12 meters which has been covered Olivine and Pyroxene basalt rocks. 

The mineralogical studies in this area show the presence of Corundum particles along with 

Spinel. 

Sample number 9295: this sample has been taken from the Olivine basalt unit within the 

alluviums at the bed of a river with the width of about 8 meters. The mineralogical studies in 

this area show the presence of Corundum particles along with Spinel. (Appendix I) 

Sample number 9297: this sample has been taken from the bed of a running river with the 

width of about 15 meters and its bed is covered with Olivine basalt rocks. According to the 

results from mineralogical studies the presence of Corundum particles along with round to 

semi angular Spinel particles with the size of about 1300 microns has been confirmed. 

(Appendix I) 

 

3-1-4 Pozzolan deposits 

Regarding the petrologic structure of Comores which is totally the product of volcanic 

activities, the presence of numerous resources of the pozzolan resulted from the eruptions, 
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and sometimes the volcano ashes, is observed. In other words the pozzolan units formed by 

volcanic eruptions are the source of pyroclastic and flow deposits, and have large volume of 

gas and solid materials which create eruption columns as tall as thousands of meters. With the 

increase of the volume of the materials in eruption column, some of them flow down the 

slope of the volcano. These flow materials contain plenty of pozzolan, ash particles and 

sometime lava pieces. As time goes by these materials transform into clay minerals due to 

physical and chemical weathering process. Therefore only young deposits that belong to 

Tertiary and Quaternary could create valuable mineral deposits around young volcanoes. 

Considering the geological conditions of this country, the extension of pozzolan units is 

noticeable, and generally it can be said that large parts of the outcrops and rock units forming 

these islands are made from pozzolan. Regarding the importance of pozzolan deposits and in 

order to study their quality for the purpose of their application in producing construction 

materials, sampling was performed on the most qualified outcrops in this area and various 

analyses, and the results of these studies and analyses are presented as it follows: 

 

3-1-4-1 Grande Comores 

3-1-4-1-1 Area I  

One of the most important places in which the spread of pozzolan units is so noticeable is 

Itsoundzu with latitude of 11Á 36' 58.5" and longitude of 43Á 18' 42.6". The location of this 
place is shown in the map 3-15. 

 

Map 3-Map 3-15 Geographic location of pozzolan deposit in area I. 
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In this area pozzolan deposit is spread as at least 50 meters in diameter and 20 meters height. 

As far as physical appearance this deposit is seen in form of completely loose grains with the 

least amount of soil (clay minerals). 

In figures 3-13 and 3-14 a view of the extension of this unit is shown. 

 

Figure 3-13 A view of the extension of the pozzolan unit. 

 

Figure 3-14 A close view of the extension of pozzolan unit in area I 
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Table 3-5 Results of chemical analysis 

Sample 

Number SiO2 Al 2O3 Fe2O3 CaO MgO SO3 Na2O K2O Cl L.O.I  

9273 41.7 16.43 14.05 10.60 8.40 - 0.63 0.55 n.d 6.57 

 

One sample was taken from this area for finding the percentage of elements and cement test, 

which the results are presented in the table below: 

Table 3-6 Results of pozzolan act ivity test 

 

 

 

3-1-4-1-2 Area II  

Another location in which pozzolan units are widespread is Chezani area located in the 

latitude of 11° 25' 48.1" and longitude of 43° 24' 12.1". The location of this area is shown in 
map 3-16.  
 

 

Pozzolan activity 

28 days 7 days Sample number 

75.6 %73.5 %9273 
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Map 3-16 Geographic location of area II  

In this area thick layers of pozzolan as tall as around 300 meters are seen, which spread in an 

area with 200 meters in diameter. 

A view of this area has been shown in figure 3-15. 
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Figure 3-15 A view of the spread of this unit 

A sample was taken from this area for finding the percentage of elements and cement test, 

which the result of this analysis is shown in table 3-7. 

 

Table 3-7 the results of the chemical test 

L.O.I  Cl K2O Na2O SO3 MgO  CaO Fe2O3 Al 2O3 SiO2 
Sample 

number 

2.99 n.d 2.10 2.60 n.d 6.25 12.00 13.30 16.90 44.70 9237 

 

Table 3-8 Result of pozzolan activ ity test 

Pozzolan activity 

28 days 7 days 
9237 

83.3% 78.2 %

 

3-1-4-1-3 Area III  

In this area, pozzolan unit is widespread and is seen in an area of hundreds of meters with the 

height of about 20 meters. From geographical point of view this area is located in Ossoudjou 

area with the latitude of 11° 28' 48. 7.6" and longitude of 43° 19' 48.4". The geographical 

location of this area is shown in map 3-17. 
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Map 3-17 Geographic location of the spread of pozzo lan 

A sample was taken from this area to determine the percentage of elements and also for 

cements test, and the results are presented below. 

 

Table 3-9 Chemical composition of pozzo lan of area III 

L.O.I  Cl K2O Na2O SO3 MgO  CaO Fe2O3 Al 2O3 SiO2 
Sample 
number 

10.10 n.d 0.08 0.66 n.d 5.30 7.50 13.50 18.87 43.90 9265 

 

Table 3-10 Results of pozzolan activ ity test 

Pozzolan activity 
28 days 7 days 

9265 
66.4 %70.4 %

 

This unit is shown in figures 3-16 and 3-17 
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Figure 3-16 

 

Figure 3-17 

 


