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First diamonds were discovered in Angola in 1912. In the next 40 years, diamond mining was conducted from alluvial deposits. To
date, the country are found about 700 kimberlite deposits. Camachia kimberlite pipe was put into operation in 2005. It is among
the ten largest mines of the world and is located in the north-eastern part of Angola. Camachia tube is oval in shape with a diam-
eter of about 650 m and an area of about 30 acres. The host rocks of kimberlite pipes are typically Archean gneisses, migmatites,
which are covered volcanic-sedimentary rocks whose power in the crater of the tube is about 100 m. The total area of host rocks
is about 1,2 millions m® and weighs is about 600 000 tons. Morphologically tube is complicated, double and consists of two tubes
and craters, and east crater tube partially destroyed west crater tube. Lithological composition of the western crater is differed from
the east crater. Diamondiferous pipes are different. The reason for this is probably under different conditions of their formation. The
upper part of the deposit is represented mainly by river - alluvial deposits. Besides river alluvium are presented in varying amounts
talus, proluvial and colluvial deposits, which are difficult to separate because of their multiple mixing. Currently, the diamonds are
extracted from alluvial deposits, since the depth of pit is small, from 5 to 20 m. The rocks tube Camacho East are presented volcanic
rocks hypabyssal magmatic phase (kimberlites) and post-magmatic rocks phases (autolytic kimberlite breccia xenoliths). The rocks
of crater are presented by various volcanic-sedimentary rocks: tuff-siltstone, tuff-sedimentary breccia, tuff-sedimentary xenoliths.
Conducted research allowed identifying and describing medium link of kimberlite rock transformation from their crystalline rocks
to the sediments and showing the possibility of determining of sludge capacity formation in the southern and northern latitudes.
Also, this study allows determining the gradient of the primary alluvium rate of transfer to the secondary alluvial deposits and after
that to offshore field. As a result, medium link, between kimberlite and offshore field can be divided to the smaller links in order
to develop general method of searching alluvial deposits of diamonds.
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Bneplue aamasu 6yan BiakpuTi B AHroai B 1912 p. Y HactynHi 40 pokiB BUAOOYTOK aAMasiB BiBCS 3 aAlOBiaAbHUX BiAKAAAIB. AO
TenepilHbLOro Yacy B KpaiHi BUsiBAeHO 6An3bko 700 kimbepaiToBrx popoBuL. KimbepaiToBa Tpybka Kamauis BBeaeHa B eKcrnayaTtaLito
B 2005 pouj. BoHa BXOAUTb B AECSTKY HaMOIAbLLIMX KOMAAEHb CBITY i po3TallioBaHa B NiBHIYHO-CXiAHIM YacTUHI AHroaun. Tpybka Kamauis
Ma€ oBaAbHYy GopmMy, AlameTpoM 6An3bko 650 M i naolleto 6An3bko 30 akpiB. Bmillytoui MOPoAM KUMOEPAUTOBOI TPYOKKU € TUMOBI
MirMaTUTO-THENCU apxeto, NEPEKPUTI BYAKAHOTEHHO-OCAAOYHUMU MOPOAAMM, MOTYXHICTb SIKUX B KpaTepi TPyOKM CTaHOBUTb BAM3bKO
100 M. 3aranbHa nAoLL@ BMilllytouMx nopia cknapae 1,2 MAH. M3, a Bara ckaapae npnbamnsHo 600 Tvc. T. MopdonoriuHo Tpybka
CKAAAHa, MOABIMHA, CKAAAAETBCA 3 ABOX TPYOOK i KpaTtepiB, MpUUYoMy KpaTtep CXiAHOT TPYOKM uacTKOBO 3pyiHyBaB Kpatep 3axiAHOl
TPyOKU. AITOAOTIUHMIA CKAAA 3aXiAHOTO KpaTepa BiAPI3HSETLCA BiA CXiAHOMO. AAMa30HOCHOCTI TPy6OK pisHa. MpuunHa Lboro, MMOBIPHO,
y Pi3HMX yMOBaX iX YTBOPEHHS. BepxHs yacTMHa poAOBMLLA MPEACTaBAEHa, B OCHOBHOMY, PIYKOBUMMU - aAlOBIaAbHUMU BiAKAGAGMM.
Kpim piukoBOro aAtoBito NPUCYTHI B pisHMX 06CArax AeAtOBiIaAbHI, MPOAIOBIaAbHI | KOAHOBIAAbHI BIiAKAGAW, AKI CKAAAHO PO3AIAATU Uepes ix
6aratopa3oBe 3MillyBaHHS. B AaHuI yac Bcsi BUAOOYTa pyAa B POAOBWLLI MPUNAAAE Ha aAtoBianbHi BiAKNGAW, OCKIAbKM TAMBWHa kap’epa
HeBeAWKa, Bia 5 A0 20 M. Mopoan Tpybkn Kamauia-Cxia NpeACTaBAeHi ByAKAHOrEHHUMM MOPOAaMM rinabdiccanbHOl MarmMmaTnuHoi Gasu
(KimBepAiTH) | nopopaMKM MOCTMarMaTuUHKX a3 (aBTOAITUUHI KiIMOEPAITOBI BpeKUil, KCeHOAITH). [TOPOAM KpaTepa NPEACTABAEHI PI3HUMU
BYAKAHOTE€HHO-0CaAOYHMMM MOPOAAMMU: TYDO-aAeBPOAITAMM, TYHO-0CAAOUHUMU BPEKUUSIMU, TYHO-0CAAOUHUMU KCEHOAITAMM.
MpoBeAeHi AOCAIAXEHHSI AO3BOAMAM BUAIAUTU Ta CXEMATUYHO OMMCATU MPOMIXHY AAHKY NEepeTBOPEHHS KiMOEPAITOBUX MOpiA BiA
KPUCTaAiYHOro CTaHy A0 0OCAAOBOrO M MoKa3aTh MOXAMBICTb BU3HAUEHHA rpapieHTa ¢OpMyBaHHS MOTY)XXHOCTI OCaAy B MiBHIYHMX Ta
NIBAEHHMX LWMPOTaX, @ TaKOX FPaAiEHTa LWBUAKOCTI NEPEHECEHHST MEPBMHHOIO aAoBisl, A0 BTOPMHHOIO, PO3CMMHOIO POAOBMLIA, a
nicAst UbOro, A0 WeAbGOBOro. B niacymKy, NpomixHa AaHKa, MiX KiMOEPAITOM Ta LeAbGOBUM PO3CUNOM MOXe ByTW po3aineHa Ha
MEHLUI AaHKU AAS PO3POOKHM 3araabHOI METOAMKM MOLLYKY PO3CUMIB aAMasiB.

KarouoBi croBa: KimbepaitoBa Tpybka, BUAOOYTOK aAMasiB, aAtoBiaAbHUX BiAKAAAK, TPyOKka Kamauis.

INTRODUCTION
Angola is located on the Atlantic coast of South Afri-
ca and borders with Namibia, Democratic Republic
of the Congo and Zambia. Being one of Portuguese
former colonies, Angola became independent in
1975, with the population nowadays of 12, 3 mil-
lion people.

First diamonds were discovered in Angola in
1912. For the next 40 years, the industry had been
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based entirely on the diamond mining from alluvial
deposits (such mining involves the extraction of
diamonds from deposits of sand, gravel and clay,
which are brought out in a natural way due to water
erosion and were deposited along the banks of riv-
ers, coastline or on the ocean floor).

Angola has extensive diamond reserves (esti-
mated at 180 million carats or 900 tons), principal-
ly in the provinces of Lunda Norte and Lunda Sul in
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the central and northeastern parts of the country.
To date, approximately 700 kimberlites have been
located in the country. Most of the diamond rich
kimberlites are located along a north east - south
west trend that extends in to neighbouring DRC.

Luo mine or grant area Lyo-SMCC, exploiting the
kimberlite pipe of Camachia is a diamond mine,
commissioned in 2005. It is considered to be one
of the 10 largest mines in the world and is located
in the north-eastern part of Angola, in the south-
ern province of Lunda Norte. Concession area is
225 km=2. Luo mine is located 75 kilometers from
Lucapa, the capital of the province of Lunda Norte
and approximately 80 km to the north of the city of
Saurimo, the capital of the province of Lunda Sul
and 1300 km from Luanda, the capital of Angola,
where the base of the company is situated.

The diamond area is geographically located in
the north-east of Angola between 7° and 9° paral-
lels to the south and between the meridians 20°
and 21° to the east. This region is a part of the
southern margin of the Congo Basin, representing
a natural geomorphological area in Angola.

The concession area is located in the central
part of the Lunde plateau where the rocks of crystal
shelf are exposed only in the river valleys, and the
rest of the area is covered with rocks of sedimen-
tary cover. River valleys of Luashimu and Shikapa
site some large groups of kimberlites. The explored
part is located in the concession Luo, hamely the
Camachia pipe which is just near the river junction
of Shikapa and Luo and the Camagico tube, located
in the southern part of the river Luo.

Researches of kimberlite formation, its diamond
potential, placer generation have conducted for dec-
ades. However, there are many unclear problems
(Zinchuk, 2014; Afanasiev, Zinchuk, Pokhilenko,
2010; Vaganov, 2000; Grahanov, Shatalov, Styrov,
2007; Zinchuk, 2000). An analysis of the literature
of different countries has shown that the main ef-
forts were focused on the mineralogy studies, pe-
trology, geochemistry and other parameters wich
were applied to kimberlites and placers, giving
almost all diamonds. An intermediate link in this
list was not investigated enough. How placers are
formed from initial kimberlite pipe body? The an-
swer is seemed obvious - by destroying of kimber-
lite. More detailed information is difficult to find.
According to the author, each link in the chain of
formation of kimberlite is important for understand-
ing the mechanisms of these transformations. The
fact that this mechanism is not the only one can not
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be doubted, since the conditions of such transfor-
mations differ greatly. Most of the researches are
focused on diamond potential issues such as the
absence of diamonds in kimberlites, difficult, often
impossible location placer sources, depth of forma-
tion, the difference of geochemical characteristics
of magmatic melt and host rocks (Frolov, Lapin,
Tolstov, 2005). Therefore, this publication is aimed
mainly at studying exactly intermediate link, transi-
tion of kimberlites to the placers.

The object of the research is the diamondifer-
ous minefields of LUO-Camachia-Kamajiku of Ango-
lan plateau.

The aim of the research is to conduct lithologi-
cal analysis of kimberlite formations and compare
their geological positions in diamondiferous area.

The Camachia tube was discovered in the early
60-ies of the last century. It is located at the bottom
of the river valley Shikapa, an area which suffers
from the effects of erosion in its river-bed. About
50% of the kimberlite body is covered with alluvi-
al and eluvial deposits from the Kalahari Desert.
The enclosing rocks of kimberlite pipe are common
Archean migmatite gneisses, overlaid with volcanic-
sedimentary rocks, the power of which is about 100
m in the crater of the tube.

The Camachia tube has a roughly circular shape
with a diameter of about 650 m and an area of about
30 acres. The tube consists of hypabyssal and igne-
ous rocks, represented by two main genetic facies.
Morphologically the tube is composite and doubled,
consists of two tubes and craters, except that one
crater demolished some part of the second one. The
first or the eastern crater represents phyric kimberl-
ites and autolytic explosion breccia, and the second
or the western one, is represented by sedimentary
formations of volcanic origin with inclusions of kim-
berlite material and consisting of tuffites, tuff-clay
rocks, tuff-conglomerates, breccia, and tuff-sedi-
mentary deposits of various structures.

Thus, a volume of volcanic rocks is about 1.2
million m® and a weight is about 600 000 tonnes.
These rocks are not presented by crystalline rocks.
They are represented by crystalline-amorphous,
and they have more amorphous component par-
ticularly in that part which is closer to the surface.

Previous studies have shown that in two des-
ignated bodies or tubes there are two different
magmatic eruption craters. The analysis showed
the distinction in rocks and kimberlite minerals of
these two pipes. Ore minerals are formed under dif-
ferent conditions. Camachia-East and Camachia-
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West are characterized by their own genesis and
their own mineralogical set at the different stages
of rock formation.

Thus, the Camachia deposits are a symbiosis
of two kimberlite bodies, conventionally called
Camachia-East and Camachia-West. Their rela-
tive positions are reflected in the geological sec-
tions and are not considered here. An important
point is the fact that the body of Camachia-West
does not come out to the surface and is depos-
ited at the depth of 120 m. In addition, the body
of Camachia-West is quite underestimated, the
actual drilling there involves only three wells
of small diameter (112 mm) and traced to the
depth of 400 m. Therefore, the basic data in the
research paper founds on the results of explora-
tion of Camachia-East body.

RESULTS OF RESEARCHES AND THEIR ANALYSIS.
The study area refers to the flat part, and savanna,
having sandstone as the basis.

The deposits are located in the bottomed land
and river-bed of Shikapa river, therefore it was nec-
essary to deflect the stream (change the direction)
in order to explore and exploit the minefield. Thus,
the upper part of the deposit is represented mainly
by fluvial and alluvial deposits. In addition to the
riverine alluvium various amounts of deluvial, pro-
luvial and colluvial deposits are found, which are
difficult to separate taking into account their multi-
mixing. The Fig. 1 shows the abovementioned rocks
with an admixture of iron hydroxides, which dye the
rock brown.

Alluvial deposits are represented by unconsoli-
dated sediments of permanent water flows and in-
clude rubbles of different level of roundness and

Fig. 1. Alluvial-diluvial-proluvial-colluvial
rocks at the Camachia tube orifice.

complex of
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size (boulder, pebbles, gravel, sand, loam, clay).
Currently, all the mined ore in the minefield ac-
counts for these deposits, as far as the open-pit
mine is of a shallow depth, from 5 to 20 m. De-
luvial, colluvial and proluvial deposits barely differ
from one another. Deluvial is relatively widespread
and is formed by the transfer of host rocks and ore
rain flows (so-called sheedflood water). The critical
part plays the force of gravity.

Moreover, flushing colluvium effuses from col-
luvial sediments.

Figure 2 shows the deepest part of the deposit
(up to 40-50 m), which formes the quarry benches.
Volcanic and sedimentary rocks are clearly visible
on the rock outcrops, tuff-breccia, sand, clay with
impurities of iron hydroxides.

The following types of ores and rocks exist: PK
- porphyre kimberlite; AKB - autolytic kimberlite bre-
ccia; TCB - tuff-kimberlite breccia; TSB - tuff-sedi-
mentary breccia; AAT - aleurolite-argillic tuffs. Host
rocks, mainly gneisses.

The Camachia-East rock types correspond to
the volcanic rocks of hypabyssal magmatic phase
(kimberlites) and post-magmatic rock phases (au-
tolytic kimberlite breccia, xenoliths). Crater rocks

Fig.2. The deepest part of the Camachia mine where
volcanic and sedimentary rocks are visible on the outcrops.
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represented various volcanic and sedimentary
rocks: tuff-siltstones, tuff-sedimentary breccia, tuff-
sedimentary xenoliths.

The Camachia-West rock types correspond to
volcanic and sedimentary rocks in the crater, xeno-
liths, magmatic rocks of hypabyssal phase, auto-
lytic kimberlite breccia (Fig. 3).

The main ore types of Camachia-East deposit
are: porphyre kimberlite, autolytic kimberlite brec-
cia, tuff-kimberlite breccia, tuff-sedimentary brec-
cia. The first two types of ore deposits are igneous
facies, cement breccias based on tuff-kimberlite
represent crater facies.

These facies are covered with clastic sedimen-
tary rocks of all known types: eluvium, deluvium,
proluvium, colluvium, alluvium and aeolian sedi-
ments which are repeatedly mixed. If we divide
intermediate link according to the time (from kim-
berlite to the formation of placers) we will obtain
the following subunits which are specific for the
field. On kimberlite pipe body lie combustion prod-
ucts - fragments of crystalline rocks. Above the
section lie tuff-kimberlite and tuff-sedimentary
breccias (crumbling rocks), which are covered with
sediments above mentioned species (broken or
amorphous rocks ). Precipitations are formed all
the time, from the moment of the explosion, un-
til today. Degree of deposits processing depends
from the time and conditions. How these results
are applicable to existing conditions in Angola, we
will judge after a relative comparison of the mean
precipitation capacity for a certain period of time.
For this the gradient of the formation of sediment
power in northern and southern latitudes will be
calculated. Also, the gradient of the primary allu-
vium speed transfer (on the site of the tube) to
the secondary, alluvial placer deposits, and af-
ter that, till the sea (ocean) or shelf deposits will
be calculated. As a result, medium link, between
kimberlite and offshore field can be divided to the
smaller links in order to develop general method
of searching alluvial deposits of diamonds.
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Fig. 3. Autolytic kimberlite breccia drill sample.

CONCLUSION.

The kimberlite deposits of Camachia represent a
dual pipe, where the eastern crater partially de-
stroyed the west crater of the tube. The kimberl-
ite rocks and craters have certain dissemblance,
indicating the time difference of their formation.
Their diamondiferousness is not the same, which
is probably due to the different conditions of their
formation.

Currently the volcano-sedimentary rocks of the
upper part of the Camachia-East crater are exploit-
ed, overlaying the Camachia-West crater depos-
its. A detailed research the formation conditions
of these tubes can help to identify the diversity in
their diamondiferousness that is both of scientific
and practical value.

Conducted research allowed identifying and
describing medium link of kimberlite rock trans-
formation from their crystalline rocks to the sedi-
ments and showing the possibility of determining
of sludge capacity formation in the southern and
northern latitudes. Also, this study allows deter-
mining the gradient of the primary alluvium rate
of transfer to the secondary alluvial deposits and
after that to offshore field. As a result, medium
link, between kimberlite and offshore field can be
divided to the smaller links in order to develop
general method of searching alluvial deposits of
diamonds.
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