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An Overview

1. Introduction

The preliminarygeologi@l research in winter 8that last for 10 days by the geology
managerial team of Pars Kani CompangZimmorosevaluated all geological data and mining
conditions of this country. The major problem in dosmwas the shortagand in many
case the lackof basicinformation about thegeology of the countryand mineral potentials
including metallic and nonmetallic resourcesin this process and after having gathered and
reviewed all existing data by Pars Kathie projectrequirements have beespecified, written
out, and presented bads@n geological andnineralizationconditions in order tgroduce and
compile a preliminary base geological and mineradxplorationmap. Thereforesuggested
descriptive list of services in form of a contract was prepared and presen@&oimtoros
authorites whichthen finalized and signed by both parties on 09 August,.2009

The timdable of the comhct indicateghat provided allnecessary tooland facilities
are available the project would take six monthgo be carried outhowever,due to some
roadbbcks the jobwas accomplished within 12 monttend its outcome is now presented in
three sections as it follows:

1- Geologcal mapwith scale of1:50000
2- Preliminary mineralexploratiors
3- Executiverecommendations mining industrysector

2. Goals

As there hd been nofundamentablata on mining and geological conditionsthé
area the mineral explorations managed Bgrs Kani Companin Comors was the very first
of such operations that was carried out and reported in Comors. In a nutshell, the ptirpose
the project based on the defined ggal&s to explore, locate and exploit mineral deposits
that could lead tdncrease in national incomeply opportunities, economical stability and
entering to global mineral markets. The followisghave been the maimgoals of this
operation:

- Preparng thebasegeologcal mapwith the scale 01:50000
- ldentifying allpromisingzones for metdit minerals
- Identifying allpromisingzones for nofmetalic minerals
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- Assessing the tonnage of mineral depositsl prioritizing themfor additional
explorationoperations

- Defining PFSdesignsor the promisingzones(Pre Feasibility Study)

- Presentingletailedoperation plan based on priorities

The report comes in five sections to coveiodlihesegoals

1- Section one: geographical ambrphological situation angreviousstudies
2- Section two: general geology

3- Section threereviewingeconomical geology

4- Section four: introducingPES' plans

5- Section five: suggestions

3. Methodology
Methodology applied in some areaberethere is lack ofnformation about petrology
and basiexplorationdatawasa big issue. In order to make most of the available time and
facilities, the following method waapplied

-Collecing all data including geographical, geologicatc. about the studied are@drom
Madagascar to Mozambique)

-Gatheringsatelite information and processirigem

-Comparing this area withther areas the worldthat have similapetrologycharacteristics

-Choosing to do preliminary sampling in two formsroékssamplesand heavy minerako as
to cover the watershed basin in the whole area

-Checking out all heavy minerals and identifying economical minerals ie. licetadnr
metalic and precious stones

-Studying heavy minerals and identifying economical minerals including metallic; non
metallic and precious stones

-Studying rock samples and identifying nemetallicresources

-Providingpreliminarymaps forpromisingzones based on all inputs and the extensiahef
area according to integration of all mineral and geological data

All promising mineral areas fometallicand normetallic resources were identified in
order tobe worked on later ithe secondtage of th@perationand based othe priorities.
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1-Chapter One
1-1-Geographical Situation

Comoros isa series ofslands locatednithe southeast of Africa in Indian Ocean, east
of Mozambiqueand soutivest of Madagascawith geographic coordinatesf 12°10'
southernatitudeand 44°10' eastedangitude Comoross derived from the Arabiword "Al-
Ghamat meaning'moon".

The capitakity is Moroni. Thearea of thecountry is 2170 square kilometexgich is
coveredwith land. It has 340 kilometersf shoreline with a hot and humid climate which is
due to being surrounded by Indian Ocean pmkimity to the equatorlts rainymonths &st
from November to May.

The highest point of the countrg KarthalaMountain with 2360 meters high and the
lowest point is Indian Ocedeach ab meterlevel

Comorosconsists ofseveralactive volcanic islands arnthe main islandsare Grand
Comoros {150 square kilometethe biggest)Anjouanand Moleili.

The countryis formedof seven districts which are governedflegeral law. Its capital
is Moroni located irGrand Comorossland Figure :1 shows the location of thesdandsin
relationto eaclother.
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1-2-Roads andCommunication

The country has 880 kilometers of roadwagsd four airportslt has16900land line
phonesand 16100mobile lines,and 20000 people use internet.

1-3-Historical Geograply

The primary descendants came from Polinzi islands. The country was conquered by
Moslems and the people had a tendency towards Islam. Islafraaght to this placérom
Persian Gulfby some people includingQusinessmen from Shiraz. France colonized thi
country from 1843 and it became the official colony of France since 48d 2t was joined to
Madagascar (Malagasies) governed by France, however, Comoros called for its economical
independence in 1971. The country witnessed unilateral independence gaylimment in
1975. Some western European countries, Saudi Arabia, Irag 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 oizggtion onceagainin 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% andptheulationdensity is 215
individuals in each sgare kilometer. Statistics in 1998 showed that the population was
546000 and tt is predicted to reach 782000 in 2@fthis 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 afeom 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 Frae.

98% of thepopulationis 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 minezaploratiors. The studies, however, come in the
following as they illustrate the only identifiable minerals are sand, gravetamgkruction

rocks found anexploitedin some areas.

1- Class et al, (1998), the pess of plim-Lithosphere interactions in the Ocean basins, the
case of Grande Comore, Journal of petrology, 39 (5), %L

2- Cottorti et al 1999, carbaratite metasomatis in of the oceanic upper mantle: Evidence from
clinoPyroxens and glasses in ultramafkenoliths of Grand€omore, Indian Ocean journal

of petrology, 40 (1), 13365

3- Flower, RF.J. 1972, petrology of volcanic rocks forAmjouan, Comoios , Bulletin
volcanologique, 36 (1), 23850

4- Flower, 1973, Trace element distribution in lavasfiAnjouan and Grandéomore,
western Indian Ocean, chemical geology, 12981

5- Strong, D.F., 1972, the petrology of the lavas of Geanomore, Journal of petrology,
13(2), 181218

6- Savin, et al, 2001, Hydrothermal system mapped by CSAMT on karthddano/Grande
comore Island, journal of applied Geophysics, 48(3);143

7- Emerick CM. and RA. Duncan 1982 Age progressive volcanism in the Comoro
Archipelago, western Indian Ocean and implications for Somali plate tectonics. Earth Planet.
Sci. Lett. 60: 415428.

8- Flower MF.J,, 1973 Evolution of basaltic and differentiated lavas from Anjouan, Casor
Archipelago. ContribMineral. Petrol. 38: 23260.

9- Hajash A and RL. Armstrongl972 Paleomagnetic and radiometric evidence for the ages
of the Comoos Island, west central Indian Ocean, Earth Planet. Sci. Let2316:



MINERAL INDUSTRIES RESEARCH & DEVELOPMENT Co.

Report of EconomicalGeoloy of Comoros PARS ‘v(-"sjr
N

10 - Pavlovsky R and J de SaintOurs 1953 Et ude G®ol ogique de
Comops. Service Géologique, Tananarive, Madagascapp55

11- U.S. GEOLOGICAL SURVEWINERALS YEARBOOK® 2003

12- U.S. Geolaical survey minerals yearBodk2005

13-Bachélery, P. & Coudray, ,J1993 Carte VolcaneTectonique de la Grande Comore
(Ngazidja), Echelle 1:50,000.Cooperation Francaise, CIRAD, Université de la Reunion.

14- Pavbvsky, R. & SaintOurs, J. de (1953): Etude Geologique déichipelago de
Comoops. - Service Geologique Tananarive, Madagascdib1Tananarive. Stieltjes, L.
(1988): Mayotte (Archipel des Conus)-

15 Bureau de Recherches Géologiques et Minieaese Gardlogiques 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 theosthwest of Africa, north of Madagascar, and the
MozambigueCanal. This countrgonsists ofi series of midoceatc volcanicislands formed
due to the action of hot spats mantleandalongthe line departingladagascar from Africa.
These islands in a atmological order arédnjouan Mokteili, and Gandce Comoros which

have many beaduties in the eyes of volcanologists.

Anjouan and Moleili islands have one high peak with large crater and some
secondaryraters which have been activedifferent times The® secondarycraters can be
divided into two Scoria cones and phreatic eruptions. The davapositionvaries from
Olivine basast, to picrite basaltand asmoving towards the end aifctivity, the volume of
Olivine basalt increased. Light gre€divine crystals are the characteristics of theseks

which can be found in different sizes.

The presence of large volume of explospygoclastics in form ofbomb topozzolan
indicates that the eruptioroccurredclose towater asthe sequence oéach eruptionis
explosive at first and thenchanges tdava flow. Since groclasticshave been undergone
weathering mucHasterand turned into l&tite-bauxiteclays specific taropicalareasthey
have formed the soil of thisnd andthereforedense junglegrewon them This matterhas
also been very effective irreation offarming lands and coconut gardensaind around
explosivecraters. Corals in the altitude of-30 above the sea levednfirm that these islands

have been active amdcreasan height has happendcbm the beginning.

Grand Comoros Island importantbecause of ityastnessndyoungage. This island
has two main volcanic craters named Gall and Karthalaand it seems$o havetwo main
eruption phasesLa Grill peak is older and iis more alkale in compositionas its
compositionleans towardgphenolite. La Grill includes mid to thin layers and thinvery
porousscoriaOlivine basalt is which is extended intgrpclasticpozzolanunits. La Grill is a
peakformed ofvery light pozzolanand it has alensevegetationcoverage that has made it
the best suitable area for farmigarthalawhich 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.



Report of EconomicalGeoloy of Comoros PARS ‘&:’?t
N

MINERAL INDUSTRIES RESEARCH & DEVELOPMENT Co.

This complex includespyroclastics and lavas witlDlivine-basalt composition which
have fowed from main craters as "A A" asdcondarycraters asPa ho hbd in the form of
ropy. The type andextension ofplantation cartell us the age of these lavas as the plantation
coveragebecomedetteraswe move from theyoungerto the olderavas Karthala crateris a
product of stailike collapsedue to many eruptions which have been adtivorm of scoria
eruption spatter and Pele's teadrops eruptions in the first phase, and teecond phase
formed the lava lake whicbut throughthe southern part of the crater acduseda huge
amount of "AA" lavato fow down from north to south. This fow destroyed all the jungles
on its way and created a beautiful scene. Therdarge a depd of sulfur accompanied by
sulfur steamon the souther part of this crater, which is aonsiderable wource on this
island.

The northern and westeslopes of Karthala have undergoaehugelandslide as signs
of scoria basalts fronha Gril can be sen underneath, which couleerify the old age olLa
Grill eruption.
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3-Chapter Three

3-1-EconomicalGeology

As mentioned in chapter two, this country is formedrdgks and lava which are in
the shapes o®livine basalt andpozzolanlayers. Field surveg and analyses indicate the
mineral potentials of this country @dollows.

3-1-1-Olivine-bearing Sands

The geological characteristics of this country are in the wayQheinhe grains can be
seereven with nakeebyes after breaking mck into piece. However, the onldepositwith
economical benefits is located in the Grand Comoros Island. This island is on 11°44'53/1"
geographicalatitudeand 43°27' geographictngitude Thisdepositis located in the eastern
part of the islandboutone kilomeer from Pidjani village. Figure-3 shows the geographical
situation of thisdeposit

Figure 31-Geographic location ofgtentialsandy Olivinedeposit

Geologically, thisdepositis part ofan alluvial unitthat is a sequence darge
conglomerde pieces to loose finggrained sandstond he amount oOlivine varies a lot, in
other words, in some parts of this alluviddat are mainly finegrained sands 4 few
millimeters), Olivine contentcan reachup to 40% and theOlivine-rich parts are seen in
forms of scattered lenses throughout this spread of alluvBased on the field surveys and
findings the extent of this unit is abotuto kilometers. The samplings showed thmsome

10
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places within this sequence the grade is ardl@®b which can reachp to 40% and even
50%. Physically, thes®livine grains aresemiangularto circle, and their size varies from
one millimeter tofew millimeters. More than 90% of these grains come in this size.

43°27'0E
11°44'53.1"

Figure 32-location of sandyDlivine deposis on the geological map

11
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Figure 31-A view of sandyOlivine alluvialspread
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Generally a great share of Olivine of tliepositis of Forsteritetype. We should
mention here tha® livine (peridotite) is a general term for cgpounds with the formula (Mg
Fe), SiO4 whose versionsich in Mg is called Forsteriteandrich in iron calledFayalite Of
coursetheir compositionchangesin form of a continuous series. The minsrafithin this
rangewith the increase in iron ahruolita, Hyalosideolite, Hortonlite, andefro- hortonlite.
Magnesium richOlivine hardnesss between 6.5 and 7 ants densityis 3.24.3 g/c3. The
density increases with the increase in the amount of iron. From the point of view of jewelry
the best type oit is olive green. In the studiesamplesdifferent types oforsterite(honey
color), Fayalite(black), andOlivine were found (appendix 1).

In some crystals, some spots of Hematite are found. Tystads are transparent or
semitransparent and in sonad themlddingsiticdecomposition iseen Some crystals have
maintainedtheir perfect crystatystem. The size of grains varigem 1000 tol410microns,
and in some parts between 2380 microns.

Figure 33 Varietiesof peridotite

13



o | N
Report of EconomicalGeoloy of Comoros PARSKANI "@‘r
< -~

Figure 35 Varietiesof peridotite(Olivine, Forsterite Fayalite.

14
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Figure 36 Olivine.

Figure 37 Varietiesof peridotite(Olivine, Forsterite Fayalite.

15
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Figure 38 Forsterite(peridotite.

Regarding thextentof thealluvium unit in an areahat isabout 2 kilometers long
and 500 meters widend thethickness of at least 5 metgthe volume of the mineraleposit
is at least about 5 million cubic meter€onsidering thespecial weight of the alluvium
constituentgOlivine 3.2 4.3)andpieces ofock (about 2 g¢nt), in the most conservative
way, if we assume thepecific weightto be 2g/c® (taking into account the alluvium
conditions), the minimurtonnageis estimated about 10 million tans

3-1-2-Spinel

The geologicaktonditions of the country which are the results of frequexitanic
eruptions campotentially be the reasons fdormation ofprecious and serirecious stones
deposits.Someprospecting works have been carried wmuinvestigate thgpromisinglands
for Spinetbearing areas

Spinek are precious mineraisith hardness of 8 and density of 3.5 to 4.lcm/and the
chemical formulas MgAl, O4. This mineral lacks clear to selear cleavage and it can be
found in colors of redSapphireSpine), blue Ruby Spine), and green§pinelchloride,
brown and black.

16



MINERAL INDUSTRIES RESEARCH & DEVELOPMENT Co.

| N
Report of EconomicalGeoloy of Comoros PARS ‘@t
w -

In the following you can find all these places distinctively (Appendix | shows the results of
heavy minerals and their weight in details).

3-1-2-1-Grans Comoros Island

Spinelcan be seen in this gaaghical zone with the folowing specifications in tabld 3

Geographical situation Sample number
1 14e618.7 o 9242
4 3165485 0
114e73%6/ 7 0 9243
4 316208 0
1 14e755.2 0 9244
4 3166302 0
1 14e918.7 o 9245
4 31e718.1 0
1 14¢84@.8 0 9249
4 32726 0
1 14e3550 o 9255
4 3226388 0
11e466d 9258
43e297d

Table 31- Spineldistricts in Grand Comoros

Map 33 shows the topography of the situations and r#ajiBstrates all districts on the
geological map.

17
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43°18'0'E 43°23'30"E
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11°48'30"S+ S el A -11°48'30"S

-11°43'0"S

11°48'30"S+ % . ‘ E : g It 11°48'30"S

Map 3-4- Location of the studied arem the geological map
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Sample 9242the sample is taken from a dristteam with the width of 15 metersh@
bed of this stream hascks in different sizes which areanly Pyroxeneand Olivine basalt.
The samples carried2pinelgrains with sizeof 1300 micros and they werese miangularin
shape(Appendix 1).

Sample: 9243 the sample was taken from a river aluviwhere the bed was covered by
basdtic lava with a rogh unevensurface.In parts of this basaltic be®Ivine basat rocks
and pieces resulted by erosion dound andbased on the studies on this santplere are at
leasttwo Spinel particles with the size of 1200 micren(Appendix 1).

Sample 9244:the samjg was taken from a river with a 20 meter width. The bed was fuly
Olvine basa and there had been somoresin it that seems to have formed as gases
steamed out of the rocks

Some deposits were collected in parts of the river. The microsstmesshowed that
the area had more than tv&pinel particles with size 0f1000 microns and they wergemi
angular and circle (Appendix 1).

Sample 9245the aample was taken from a fully driedrer (at the time of sampling). The
bedrocks wereOlivine basalt andPyroxeneOlivine basalt in that some grains Bjroxene
could be seemwith nakedeyes. Microscopic antheavy mineralstudiesshowed thathis
samplehadat leastwo Spinelparticleswith the size of 1400 microns (Appendix ).

Sample 9245this sample hakeen takefrom a 4 metewide River. The bed was formed
by old Olivine basalticlava and they were almost broken. Theneralogical studieshowed
that therewereat least thre&pinelparticleswith the sizeangesrom 1000 to 14000 microns
in the shap ofsemiangularand circle (Appendix I).

Sample 9255the samle was taken from a 15 meteside river. The bed includelthrge
amountof Olivine basalt blocks. Themineralogical studieshowed that therevere at least
two Spinelparticleswith the sizeof 1000 micros (Appendix I).

Sample 9258the sample was taken frothe bed of a volcanic ash flowrherewere at
least two Spinel particlesin the size of 14000 microns armbmiangular Figures 39, 310,
and 310 show theSpinel samples.

19
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Figure 39-Spinel

#

Figure 310 Spinel.
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3-1-2-2- Anjouan Island

This district had som8pinek with in the following specifications (Table 3).

Geographical

Samplenumber coordinates
12A 11 @26
9207 .
44A 24 533
oA 11 9.9
9206 p
44 A 24 38.9nj
12A 121.7
9208 .
44A 25 41.5j
A 12 5.7
9209 .
44A 25 36.3
oA 12 537nj
9211 p
46A 26 43.4nj
ToATZ 57.9]
9212 .
44A 27 1.3
12A 10 56.1
9217 .
44A 22 555
A 11 8.2
9218 .
44A 12 13.1
A 11 326
9220 .
44A 21 28.7
12A 11 95
9223 .
44A 28 59.5n]
T2A1340n]
9224 .
44A13 15n;
12A 16 56.4)
9227 p
44A 24 15.8j
12A 21 54.9
9230

44A 3113.4
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Maps in 35 and 36 show thelocation of these districts on topographical and geological maps.

Figure 36- Location of these districts on geographiop

22
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Sample 9206 This sample has been taken fr@arstream wh basalt bedock. Mineral
studies showed that theveere at least twoSpinelparticleshere with the size of 1200 mici®n
(Appendix 1).

Sample 9207 This sample has been taken from brokeozzolan units. This district
includes layes of pozzolas. Theradre, in order tounderstand the mineralization this area,
minerabgical studies were conducted in which at least tw8pinel particles were observed

with the size of 100@nicrors (appendix ).

Sample 9208 this sample has been takdémom water channelcovered by clay. The
alttude was 941 meters and it was all covered by trees and bushes. The researches in the area
indicated that it had song@pines.

Sample 9209 this sample has been taki#am narrowwater channelin this part the bed
layers are altexd and they have changed into cle§pinel could be spotted there too

(Appendix 1).

Sample 9211 this sample has been takem the alitude of 531 metersfrom a water
channelwith yellow color water (iron hydroxide). The area was covered by basalt and
aluvial deposits includingock parts and clay minerals. Researched showed that this area had

Spinel particles in sizeof 1200 micros (Appendix ).

Sample 9217 the sample came from an altitude of 22 mefeven the bedwide water
channelformed with basalt and pyroclastic rocks. The studies indicated the presence of

Spinel particles in the depositsof this water channelAppendix 1).

Sample 9218this sample came from the main watdannelwith the widh of 20 meters,
and bed consists oDlivine basat and pyroclastic rocks. The sampleshowed 8 Spinel
particles (Appendix 1).

Sample 9220this sample has been takieom water channelith the width of 15 meters
including baat, pyroclastic rocks. The investigations showed that this area, too, had some
Spirel particles (Appendix 1).

Sample 9223 this sample has been takdéiom an area with lot of fals. Thetudies
indicated that this area, or should we say this route, is a promising distri@pioel and
titanium deposits(Appendix 1).

23
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Sample 9224 this sample has been takéom the bed of a water channeith the width
of 15 meters covered by basalt aaltlvial deposits. Thestudiesindicated the presence of
Spinel particles in this area (Appendix ).

Sample 9227 the sample was taken frotne alluvid deposits of a water channebvered
by Olvine basalt. Mineralgical studies of heavy mineralsointed to the presence &pinel
particles in these alluvial deposits

Sample 9230the sample was taken frotine alluvial deposits of a water channel thatsru
through volcanagenic unit. The studies confrmed the presence Syinel particle in this
district.

24
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3-1-2-3- Moheili Island

Spinel particles were found iparts ofthis island with the following specifications
(table 33)

Table 33- Spineldistrict in Moheili Island.

Samplenumber Geographical coordinates

12A 17 26.3
9274

43A 44 52

12A 18 28.4
9275

43A 46 47T

12A 18 32.3
9276

437 46 46.6

12A 22 &
9280

43A 46 57.2

12A 21 52.3
9281

43A 46 9.9

12A 21 15.;
9282

43A 44 44.4n]

12A 21 18.6
9284

43A 43 39.@j

12A 20 57'
9285

43A 41 55.2

12A 19 39.3
9287

43A 40 9.4

12A 16 37.8
9288

437 43 54.1

12A 15 58.6
9289

43A 41 42.5

12A 15 27.6
9290

43A 40 22.2'

25
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Geographical
Sample number g p
coordinates
12A 17 14"
9292
44A 37 55.1"
12A 18 12.2"
9293
43A 38 17.5"
12A 18 12.2"
9294
43A38 175"
12A 22 22.2"
9295
43A 50 27"
12A 20 26.2"
9297
43A 50 30.6"

Topographical and geological maps are shown in the following phefoangl 38.
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Figure 38- Geological situation

Samplenumber 9274: this sample has been obtained from a river with thee width of about 30
meters wih medium tolargerocks withcompositionof Olivine basaltand pyroclasticrocks.

In some areas of theater channebedrocks and rubbleocks have becomargillic. In the
sample taken from thisvater channetwo Spinel particles with thesize of about 140
microns were found. (Appendix 1)

Sample number 9275: this sample was obtained from a river with the width of about 10
meters with richvegetatiorcovemge Thebedrock of this river isOlivine basalt and it is full

of water. On the basis of heavy miakstudies the existence &pinel particles in the
alluvium of this river became certain. (Appendix 1)

Sample number 9275: this sample was obtained flwenbed ofa river with the width of
about 15 meters and thempositiorof Olivine basalt. On the basof heavy mineral studies,
at least twdSpinelparticles werebservedn this sample. (Appendix I)

Sample number 9280: this sample was obtained fizarbed of a water channeith the
width of about 8 meteysand the bed consists of clay in whiGtivine basaltrocks exist.
There were at least 8 types $pinelparticles found in this sample based on the heavy
mineral studies. (Appendix I)
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Sample number 9281: this sample was obtained ttmrbed of a water channeith the
width of about 5 metersandthe bed is rockwith compositionof Olivine basalt. About 8
Spinelparticles were found in the studies carried out. (Appendix I)

Sample number 9282: in this area basaltRymxenebasaltrocks coverthebedof a river
with the width of about 10 meter§he samples taken from this area show the existence of
Spineparticles with thesizeof about 1400 microns. (Appendix 1)

Sample number 9284his sample has been takéom a river with the width of about 20
meters and theedconsistof Olivine basalt. h this sample more thanSpineparticles with
thesizeof about 1400 microns wefeund (Appendix I)

Sample number 9285: in this area too, ¥isble rock unit consists ofOlivine basaltrocks,
which are seemvithin the bed rock wth the sameomposition and the results of the studies
point tothe existece d spineparticles in this sample.

Sample numbers 9287, 9288, and 9290: in these areas whglesd within a complesthe
rock compositionis Olivine basaltas well as thesediments resultedueto erosion of these
basalts and in some patthe signs oKaolinizationare seen in a limited fashion. In this
sample too, particlesf Spinetan be seeduring mineralogicastudies. (Appendix I)

Sample numbers 9292, 0203, 0204, 9295, and 9297: theas also belong to aniform
Olivine basaltrock complex and the whole bed rock consists Gflivine basalt,slightly
alteredOlivine basalt and sedimentssulted due tahe erosion ofocks In these areas too,
the mineradgicalstudies confirm the presee ofSpineparticles.

Aforementionedresuls of studieson exploration ofSpinein these areas show that this
country iswell suited for Spinemineralization and thereforedetailed studiesabout these
deposit and the exploitation methods need to beiders in the future supplementary
project

3-1-3 Corundum Eldises

Corundum, with the chemicabmpositionof AL2 O3 is among th@reciousminerals which
have the hardness 9 and density of 4.08r/cn?. Its brokensurfacefeatures asconchoidal,
transpaent to semtransparentok. This mineralhas beemsed as areciousstone from the
ancienttimes to this dateCorundum is usually found ionsaturatedilicate igneousocks,
howeverit is sometimedound in metamorphosi®ocks as well Different typesof Corundum
areseenn colors white, gray to black, dark purple, yellow, green, red, [Sapghirg.

3-1-3-1 Grande Island of Conore:
In the explorations carried out in the grand islan€Cofrors, this mineral was found only in

an area with the latitw of 1T 46 14.7' and the longitude of 4315 43.5". This area has
been shown in thmpographial and geological maps3and 310.

28



Report of EconomicalGeoloy of Comoros PARSK

...................................

-
AMouandzaza
& ;
Ambouani
L

4°15 435"
11°46'14.7" |

Map 310 Geographicalocation of the area otihe geological map.
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The sample fromthis area has been taken from alluvial deposits in a water channel with a
width of 10 meters, which consist Bffroxene Olivine basaltrocks During the study in this
area, some particles €orundumwith the colors of whe and pink were found. The size of
them is about 140@nicrons and their shape se miangular A view of this mineral is seen in
figure 123.

Figure 312 Microscopic view o€orundumparticles.

3-1-3-2 Anjouan Island

Based orthe geological studies arekld surveysonthis island, thgresencef this precious
mineral became certain in two areas and the geographical and geological locations of these
two areas are shown in the m&s$l and 312

The geographidcation of thsetwo districtsis shown n table below

Geographiclocation Sample Number
12A 21 54.9'
) 9230
44A 31 13.4'
12A 22 43.9'
) 9231
44A 30 4"
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T
44°31'30"E

Map 312 Locatiors of these two district®n thegeological map
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Sample number 9230: in this area volcanoclasiiks are widespread and cowetarge part
of thearea. The study samptieken fran the alluviums of thisock unit has been studied. The
most important poinin this area is th@resenceof Corundumand Spine&t the same place
andboth minerals areonsidered as gemston&sorundum particles this area are round to
semiangular and thesizeis about 1300 microns. (Appendix I)

Sample number 9231: this sample has been taken from amitvethe approximate width of

20 meters which is covered Iylivine basalt andoyroclasticrocks, and alluviums resulted

due totheir 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 islandCorundumparticles have the highedistributionand have beespottedin 11
places. The geographi@cations ofthese placeareshown in thegeological map no.-34.
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Map 313 Location ofCorundursbearing placesn the topographa map
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Map 314 Geographt locations of Corundushearing placesn the geological map

The geographic coordinates of these places are shovabia 34.

Table 34 Geographicoordinateof Corundurrbearing places Moheili Island

Geographic coordinates Sample Number
12A 17 26.3

9274
437 44 54"
12A 18 28.4

9275
437 46 47.7
12A 18 28.4

9276
43A 46 47.7
12A 22 &

9280
43A 46 57.2
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Table 34 continued Geographic coordinates of Corunddoearing paces inMoheili Island

Geographiccoordinates Sample Number
12A 21 186
9284
43A 43 39.6
12A 20 57
9285
43A 41552
12A 16 37.8
9288
437 43 541
12A 15 27.6
9290
43A 40 22.2
12A 15 433
9291
43 A 38 19.1
12A 18 122
9293
437 38 1758
12A 18 485
) 9295
437 38 36.8
12A 20 26.2
9297
437 50 30.6

Sample number 9274his sample has been takieam the alluviumsediments of a river with
the width of about 30 meters amdth a bed consists darge to medium sizerocks with
compositionof Olivine basalt angyroclasticrocks. SomeCorundumparticles with the size
of about 1400 microns were observed.

Sample numbeB®275: this part of the river which has been almost fully covered with
vegetation was taken up. The bottaock of this area isOlivine basalt. It should be
mentioned that in this ar€é2orundunparticles areseen alongvith Spinel (Appendix)

Sample numbe®276:this sample has been takéom a river with the approximate width of
15 meters and its wholeed is covered byOlivine basalt. In this area particles Gbrundum
with the size of 1200 microns are sedongwith Spinel (Appendix I)
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Sample numbe®280:this sample has been takiemm the alluvium sediments of a river with
the width of about 8 meters which is madectay depositandOlivine basaltrocks. Based
on the mineralgical studies, severaCorundumparticles with the size of 1000 to 1400
microns werefound (Appendix I)

Sample number 9284: this sample has been takentmemlluvium within a water channel
with the width of about 20 meters aitd bed consists ddlluviums androck units of Olivine
basalt. Thecoexistenceof Corundumand Spineparticles also atk to the importance of
mineralization irthis area. (Appendix I)

Sample number 9285: this sample has been taken from the main river with the width of 15
meters. Thebed of this river is covered witlDlivine basaltrocks. In this areaoo, the
Corundumand Spinelparticles are seen together. And the size of the partElegtween

1200 and 1400 microns.

Sample number 9288: this samgias been taken from the alluviahit of a river with the
width of 30 meterswhich its bedis mostly covered byOlivine basaltrock unit. Through
heavy mineralstudiesin this area,severalparticles ofCorundumwith round and semi
angular shapes with the size of about 1400 microns were observed. (Appendix

Sample number 929@his sample has been &kfrom the alluvialunit of a river with the
width of about 10 meters in which large to mediOriivine basaltrocksare observed. In this
area tooCorundumparticlesare observed alongith Spinel (Appendix I)

Sample number 9293his sample has beenk&n from the alluviuns at the bed o# river
with the width of about 12 meters which has been cov@ilashe andP yroxenebasaltrocks
The mineralogical studiedn this area show the presenceCdrundumparticlesalongwith
Spinel

Sample number 9295his sample has been takémom the Olivine basalt unit within the
alluviums at the beadf a river with the width of about 8 meters. Tingneralogical studies
this area show the presenceCumirundunmparticlesalongwith Spinel (Appendix 1)

Sample numbe®297:this sample has been takéom thebed of a runningiver with the
width of about 15 meters arits bed is covered wit®livine basaltrocks. According to the
resultsfrom mineralogical studieshe presenceof Corundumparticlesalongwith round to
semi angularSpinel particleswith the size of about 1300 microns hbsen confirmed
(Appendix I)

3-1-4 Pozzolan deposits

Regarding thepetrologic structureof Comoreswhich is totally the product of volcanic
activities, he presence ofiumerous resoues of the pozzolanresultedfrom the eruptions,
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and sometimes the volcamshes,is observed In other words th@ozzolanunits formed by
volcanic eruption are thesourceof pyroclastic and flow deposits, a@velarge volume of
gas and siad materialswhich createeruptioncolumnsas tall as thousands of metergith the
increase of the volume of thaaterialsin eruption column, some dhem flow down the
slope of the volcano. Thesdélow materialscontainplenty of pozzolan ash particles and
sometime dvapieces As time goes byhesematerialstransforminto clay mineralsdue to
physical and chemicaleathering processlhereforeonly youngdeposits that belong to
Tertiary and Quaternargould create valuable mineralepositsaround young volcanoes.
Consideringthe geological conditions of this country, teetensionof pozzolanunits is
noticeableand generally it can be said that lapge of the outcropsandrock units forming
these islands are made frgpmzzolan Regarding the importance pézzdan depositsand in
order to study their quality forthe purpose of their application in produciognstruction
materials sampling was performed on the most qualified outcrophisharea and/arious
analysesandthe results ofhese studies and analgsare presented as it follows

3-1-4-1 Grande Comores
3-1-4-1-1 Area |

One of the most importa places in which the spread pdzzolanunits is so noticeable is
ltsoundzu with latitude 0£1A36' 58.5" and longitude of #318' 42.6" The location of this
placeis shown in the map-35.

43°19'0°E

A-11°37'0"S

Map 3Map 315 Geographidocationof pozzolandeposit inareal.
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In this aregpozzolandeposit is spreadsat least 50 metens diameterand 20 meterkeight.
As far as physicadppearancehis deposit is seen in foraf completely loose grains with the
least amount of sofclay minerals).

In figures 313 and 314 aview of theextensiorof this unit is shown.

Figure 314A close view of thextensiorof pozzolanunit in area |
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Table 35 Results of chemical analysis
Sample
Number S|02 Al 203 Fe,03 CaO MgO SO; Na,O K>,0O Cl LO.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 areafinding thepercentage of elementscacement test,
whichthe results arpresented in the table below

Table 36 Results ofpozzolanactivity test

Pozzolan activit
Sample number 7 days 28 days
9273 %73.5 %75.6

3-1-4-1-2 Areal ll

Another location in which pozzolanunits are widespread iChezani aredocated in the

latitude of 11° 25 48.1" and longitudeof 43° 24 12.1". The location of this ared shown in
map 316.
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43°24'0"E

11°25'30"S - : nh > . - 11°25'30"S

/ \5 5

)

|

11°26'0"S BT il = 11°26'0"S

T
43°24'30°E

Map 316 Geographidocationof areall

In this areahick layers ofpozzolaras tall as around00 metersare seejwhich spread in an
area with 200 meters in diameter.

A view of this area has been shown in figus&=3
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Figure 315A view of thespreadof this unit

A sample was taken from this area fonding the percentage of elementsdacement test,
whichthe esult ofthis analysis is shown in table73

Table 37 the results of the chemical test

Sample .

numtfer SiO, Al 503 Fe,03 CaO MgO SO; Na,O K,0 Cl L.O.l
9237 4470 16.90 13.30 12.00 6.25 n.d 2.60 2.10 n.d 2.99

Table 38 Resultof pozzolanactivity test

Pozzolanactivit
923 7 days 28 days
! %78.2 Y833
3-1-4-1-3 Area lll

In this areapozzolanunit is widespread and is seen in an area of hundreds of meters with the
height of about 20 meters. From geographical point of view tbis @rlocated in Ossdjou
areawith the latitude of 11° 28' 48. 7.6" and longitude of 43° 19' 48Hie geographical
location of this are&@ shown in map 3L7.
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43°19'30"E

43°19'45"E

43°19'45"E

Map 317 Geographidocation of the spread of parlan

A sample was taken from this area to determine the prgemf elements andlso for
cements tesfndthe resultare presented below

Table 39 Chemicalco mpositionof pozzolanof area 111

r?uarg]bpeJ? Sio, Al03 Fe,0; CaO | MgO | SO; | NaO K,0 cl | Lol
9265 23.90 18.87 13.50 750 | 530 | nd 0.66 0.08 nd | 10.10

Table 310 Results ofpozzolanactivity test

Pozzolanactivity

9265

7 days

28 days

%670.4

%066.4

This unitis shown in figures 316 and 317

42




Report of EconomicalGeoloy of Comoros

PARSKANI

4

b

7S

Figure 316

Figure 317

43



