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Minerals of kimberlitic assemblage have been found in some clastic sediments of
Latvia. At present they are known from sandy deposits of the Upper Devonian Ogre
Formation (outcrops in valleys of the Abava, Imula, Amula rivers) and Ketleri For-
mation (outcrop in the valley of the Venta River — Ketleri site, Ciecere and Paksite
rivers) in Kurzeme, from beach placers both of the Baltic Sea and the Gulf of Riga,
as well as from the alluvial deposits of the left tributaries of the Gauja River in-
cluding recent alluvium. There are chrome-pyrope, chromespinelides, chrome-diopsi-
de and moissanite, which represent the indicator minerals of a kimberlitic assembla-
ge. Kimberlitic mineral assemblages established in Latvia are subdivided into five
types. Based on the distribution and composition of these types the location of
supposed kimberlites is suggested.

Key words: kimberlitic mineral assemblage, chrome-pyrope, chromespinelides, chro-
me-diopside, moissanite, kimberlites, Latvia

Received 3 February 2003, accepted 10 March 2003

Vija Hodireva, University of Latvia, Museum of Geology, Alberta Str. 10, LV-1010,
Riga, Latvia. E-mail: vhodirev@lanet.lv

Denis Korpeckov, University of Latvia, Institute of Geology, Raina Blvd. 19, LV-
1586, Riga, Latvia. E-mail: geolinst@]lanet.lv

Nina Samburg, University of Latvia, Institute of Geology, Raina Blvd. 19, LV-1586,
Riga, Latvia. E-mail: geolinst@lanet.lv

Alexander Savvaitov, University of Latvia, Institute of Geology, Raina Blvd. 19, LV-
1586, Riga, Latvia. E-mail: geolinst@lanet.lv

INTRODUCTION

The first data on kimberlitic assemblage minerals in
Latvia were published more than ten years ago (Soro-
kin et al., 1992). According to them, these minerals
were found in Kurzeme in sandy deposits of the Up-
per Devonian Ogre Formation, in outcrops along the
Abava, Imula, Amula rivers, and in the Ketleri For-
mation cropping out in the valleys of the Venta (Ket-
leri site), Ciecere and Paksite rivers, as well as in the
recent alluvium. The main attention was paid to pyro-
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pe found in the Ogre and Ketleri formations. The
chemical composition of numerous grains of pyrope
was studied by A. Birkis, N. Samburg, L. Savvaitova
and V. Sorokin in 1993 (Sorokins, 1997).

During the last decade numerous grains of mi-
nerals of kimberlitic assemblage were discovered in
beach placers both of the Baltic Sea and the Gulf
of Riga and in alluvial deposits of the left tributa-
ries of the Gauja River, and studied in detail (Sav-
vaitovs et al., 1999; Hodireva et al., 2000; Savvaitov
et al., 2000; Savvaitovs et al., 2000, etc.).
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The basic minerals of kimberlitic assemblage were
identified, the patterns of their distribution in Lat-
via and five types of kimberlitic assemblages have
also been determined, and suggestions on the pro-
bable locations of kimberlite bodies were provided.
The suggested kimberlite bodies could be considered
as sources of kimberlitic assemblage minerals.

This article is dedicated to the memory of Prof.,
Dr. habil. geol. Visvaldis Kur§s and Dr. habil. geol.
Ints Veinbergs who initiated detailed studies into
the distribution of kimberlitic assemblage minerals
in Latvia.

BASIC MINERALS OF KIMBERLITIC
ASSEMBLAGE

Chrome-pyrope, chromespinelides, chrome-diopside
and moissanite represent the indicator minerals of
kimberlitic assemblage found in Latvia. Possibly
some other minerals such as pyrope almandine, al-
mandine pyrope, chrome-enstatite could also belong
to the kimberlitic assemblage. All these minerals are
found as accessories.

The chrome-pyrope is an important and domi-
nant indicator mineral of the kimberlitic assembla-
ge. It is represented mainly by violet grains with
glassy lustre and indices of refraction 1.743-1.746.
However, there are rare grains of chrome-pyrope
which are violet-reddish, violet-brownish and crim-
son. The grain size often reaches 0.1-0.5 mm and
rarely 0.7 mm. The grains are smoothed, the larger
grains are rounded. The details on the chemical
composition of chrome-pyrope grains from the Qua-
ternary were published in several papers (Hodireva
et al., 2002; Hodireva et al., 2000; Savvaitov et al.,
1998). In the chrome-pyrope pyrope molecules pre-
vail (45.8-79.8 mol.%). In all cases this mineral is
rich in magnesium and poor in iron (MgO 17.42-
22.98 mas.%, FeO 6.41-14.51 mas.%). The content
of Cr,0O, is unequal and ranges from 1.29 to
10.32 mas.%. The knorringite molecule is also pre-
sent in the composition of many grains, reaching
18.3 mol.%. The probable molecular composition of
the chrome-pyrope grains studied is as follows:
Pyr458-79.8%’ Alm Spessoo-m%’ Andro.o-aﬁ%’
Uvar,, ..., Gross ..., Knor ... Knorringite mo-
lecules, especially in large quantities, are indicative
of high-barometric conditions of crystallisation of
chrome-pyrope, what is a typical phenomenon for
kimberlitic pipes (Koctposunxwuii, e Bpynn, 1999).

Most of the grains of chrome-pyrope studied cor-
respond to the field of lherzolite on the plot of
mas.% CaO against mas.% Cr,O, (diagram of So-
bolev), but there are single grains located in the
field of dunite-harcburgite and in the field of dia-
mond association.

9.1-22.8%’
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The chemical composition of chrome-pyrope from
the deposits of the Ogre and Ketleri formations
slightly differs from that of chrome-pyrope of the
Quaternary sediments.

According to the principal indices of chemical
composition, the chrome-pyrope found in Latvia is
obviously similar to those known from kimberlites
of Canadian Arctic (Mitchell & Fritz, 1973) and
from terrigenous Devonian deposits of Northern Ti-
man and other regions (Mnynun, Baranos, IIpoxon-
yyk, 1990; Unynun, KoncrantuHoBckmid, CaHmoMup-
ckas, 1979).

Chromespinelides are represented by typical 0.1-
0.25 mm octahedrons. Their chemical composition
was analysed in a special article (Korpeckovs et al.,
2001). Usually chromespinelide grains belong to me-
dium and high chromium varieties. The content of
Cr,0,; is fluctuating from 36.64 to 58.87 mas.%. Ho-
wever, there are some grains in which the content
of Cr,0, reaches more than 60.0 mas.%. As a rule,
varieties of chromespinelides contain large quanti-
ties of ALO, and FeO, but small quantities of TiO,.
The content of Fe* varies from 0.0 to 20.85 mol.%.
It is known that similar chromspinelides occur in
the composition of kimberlite bodies (Garanin et
al., 1997). Chromeshpinelides with Cr,O, content
more than 60 mas.% are treated as indicators of
kimberlitic origin (Mnynun, Baranos, ITpokomuyk,
1990).

Chrome-diopside occurs very rarely and is found
only in single locations. It is a typical light green
monoclinic pyroxene. Its grains were found to con-
tain Cr,0, in 0.34-1.50, CaO 12.22-26.27, MgO
13.37-21.85 mas.%, Fe**/ (Fe** + Mg) = 0.07-0.24.
Separate chrome-diopside grains were more frequent
in alluvial deposits of Vidzeme than in the compo-
sition of beach placers of the Baltic Sea and the
Gulf of Riga.

Moissanite is the rarest mineral among all mi-
nerals — indicators of kimberlitic assemblage in Lat-
via. It is represented by 0.25-0.3 mm grains and it
has a high interference. Mineral grains of moissani-
te are greenish-blue and light-blue in colour. The
chemical composition is simple, containing only SiC
(100 per cent). Moissanite occurs in single locations
only in Northern Vidzeme. According to Ilupin et
al. (1990), moissanite can be considered as a pos-
sible mineral of kimberlite assemblage. This mine-
ral is known in beach sediments of the Tersky Coast
of the White Sea together with diamond and other
indicator minerals of kimberlitic assemblage (Korsa-
kova, Zozulya, 2002).

Together with the above characterised minerals,
pyrope almandine and almandine pyrope, chrome-
-enstatite, magnetite and ilmenite with some increa-
sed contents of Cr,0, and very rarely olivine with
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an increased content of forsterite molecules were
found.

TYPES OF KIMBERLITIC ASSEMBLAGE

The kimberlitic mineral assemblage established in
Latvia is subdivided into five types. Two of them
are reflected in the composition of the kimberlitic
assemblage occurring in the Upper Devonian depo-
sits: the first one in the Ogre Formation and the
second in the Ketleri Formation. As mentioned abo-
ve, only chrome-pyrope from the kimberlitic mine-
ral assemblage of these two types has been investi-
gated in detail (Sorokins, 1997, Copoxun u np.,
1992). The chrome-pyrope from these types of the
assemblage in comparison with the chrome-pyrope
from the other types of kimberlitic assemblage is
more magnesian and is characterized by a higher
content of pyrope molecules. The chrome-pyrope oc-
curring in the Ketleri Formation, in contrast to the
chrome-pyrope from the Ogre Formation and from
the other types of assemblage, is characterized by a
low content of chrome. Besides, the chemical com-
position of the chrome-pyrope from the Ketleri For-
mation differs by absence of the knorringite mole-
cule. A few grains of the chrome-pyrope from this
formation are located in the field of the dunite-
-harcburgite association (according to Cr,0,-CaO
diagram of Sobolev). Chromespinelides are also
found in deposits of the Ketleri and Ogre forma-
tions, but no varieties with the content of Cr,O,
more than 60% have been found among them until
now, except chromespinelides from these deposits,
which have been studied a little. In accordance with
the opinion of Dr. Hab. Geol A. Birkis, chromespi-
nelides are represented by two varieties: (1) fer-
rochromepikotite (Ketleri Formation) and (2) chro-
mepikotite (Ogre Formation) (Sorokins, 1997).

Three other types of kimberlitic mineral associa-
tion are reflected in the composition of the Quater-
nary sediments. Each identified type of kimberlitic
assemblage observed in the Quaternary sediments
has its own zone of distribution. Three zones were
recognised: (1) the Western Kurzeme zone, (2) the
zone of the Gulf of Riga and (3) the Northern
Vidzeme zone.

The Western Kurzeme zone is characterised by mi-
nerals of kimberlitic assemblage found in the compo-
sition of beach placers of the Baltic Sea. This zone is
characterized by a higher content of chrome-pyrope
grains. Chrome-pyrope, in contrast to chrome-pyrope
from the Ogre and Ketleri formations, is less magne-
sian and the content of the pyrope molecules is lower.
In addition, the chrome-pyrope from this area is rich
in chrome. Chrome-diopside was found on the coast
of the Baltic Sea in the vicinities of Ulmale and Lab-

rags. In the Western Kurzeme zone chromespinelides
are rather rare. Beach placers in the coastal area of
the Baltic Sea are richer in olivine, pyroxene, magne-
tite than in other sites where kimberlitic minerals have
been found.

The zone of the Gulf of Riga is characterised by
minerals of kimberlitic assemblage found in the com-
position of beach placers of the Gulf of Riga. Here
the content of chrome-pyrope is lower than in the
Western Kurzeme zone. Chrome-pyrope, in contrast
to the Western Kurzeme zone, contains increased
amounts of magnesia, chrome, knorringite molecu-
les and a decreased number of pyrope molecules. It
is important that a few grains of chrome-pyrope cor-
respond to field (Cr,0,-CaO diagram) of dunite-
-harcburgite and diamond associations. Among he-
avy minerals, the content of chromespinelides is hi-
gher than in the Western Kurzeme zone. Some
grains of chromspinelides contain more than 60 mas.
% of Cr,0,. Chrome-diopside occurs only near
Timmaji and Gauja.

The Northern Vidzeme zone is characterised by
minerals of kimberlitic assemblage contained in the
composition of alluvial deposits of the left tributa-
ries of the Gauja River. Here the list of kimberlitic
minerals is longer, including chrome-pyrope, chro-
mespinelides, chrome-diopside and moissanite.
Grains of chrome-pyrope in this zone often are dark-
-violet and crimson. Chrome-pyrope usually is cha-
racterised by a higher content of chrome and knor-
ringite molecules, but the grossular molecule is ab-
sent. The content of pyrope molecules is decreased.
Some grains of chrome-pyrope correspond to the
field of dunite-harcburgite and diamond associations
on the Cr,0,-CaO diagram. Chromespinelides, in
contrast to the other zones, are more abundant, and
some grains contain more than 60 mas.% of Cr,O,.
Chrome-diopside has been found here more often
than in the other zones. The finds of chromspine-
lides with higher contents of Cr,O,, chrome-diopsi-
de and moissanite in the Northern Vidzeme zone
concur with the halos of chrome-pyrope in the sa-
me area.

DISCUSSION ON THE PROBABLE LOCATION
OF KIMBERLITE BODIES AND THEIR
GEOLOGICAL AGE

The differentiation of the features of the composi-
tion of kimberlitic assemblage in the area allows to
suggest the possible location of kimberlitic bodies.
The principal scheme of the distribution of kimber-
litic minerals and the supposed location of kimber-
lites in Latvia is shown in Figure.

One of the fields of the distribution of kimber-
litic bodies may occur on the bottom of the Baltic
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Figure. Scheme of distribution of kimberlitic minerals and supposed distribution of kimberlites in Latvia. I — sites of
kimberlitic minerals in the Ogre Formation, 2 — sites of kimberlitic minerals in the Ketleri Formation, 3 — beach
placers of the Baltic Sea containing kimberlitic minerals (I — Ulmale, 2 — Labrags, 3 — Staldzene, 4 — Liepene), 4 —
beach placers of the Gulf of Riga containing kimberlitic minerals (5 - Engure, 6-Kesterciems, 7 — Bullusala, § -
Mangalsala, 9 — Gauja, 10 — Timmaji, // — Korbini, /2 - Kurmrags, /3 — Ezurga), 5 — region of left tributaries of
the Gauja River, where in alluvium kimberlitic minerals have been found, 6 — supposed zones reflecting the drift of
kimberlitic minerals, 7 — regions of distribution of supposed kimberlites, § — indices of zone of kimberlitic minerals:
I — Western Kurzeme, II — Gulf of Riga, III — Northern Vidzeme, 9 — directions of glacial drift, /0 — direction of
transportation of kimberlitic minerals in the Ketleri basin, /7 — directions of transportation of kimberlitic minerals by
rivers and along nearshore streams in the Ogre basin, /2 — northern boundary of the distribution of Ketleri deposits
Pav. Kimberlity mineraly paplitimas ir galimi paplitimo plotai Latvijoje. Kimberlity mineraly radimvietés: I — Ogrés
svitoje, 2 — Ketleriy svitoje, 3 — Baltijos jiiros paplidimio sanaSynuose (I — Ulmalé, 2 — Labrags, 3 — Staldzeme, 4 —
Liepene), 4 — Rygos ilankos paplidimio sanaSynuose (5 — Enguré, 6 — Kesterciems, 7 — Bullusala, § — Mangalsala,
9 — Gavuja, 10 — Timmaji, 11 — Korbini, /2 — Kurmrags, 13 — EZurga), 5 — Gaujos upés kairiyjy intaky regionas, kurio
aliuvyje buvo surasti kimberlity mineralai, 6 — kimberlity mineraly pernesimo zonos, 7 — kimberlity uolieny paplitimo
galimi regionai, 8§ — kimberlity mineraly paplitimo zony indeksai: I — Vakary Kurzeme, II — Rygos jlanka, III — Vakary
Vidzeme, 9 - ledyny slinkimo kryptys, /0 — kimberlity mineraly pernesimo kryptys Ketleriy baseine, 7/ — kimberlity
mineraly perneS§imo kryptys upémis ir iSilgai Ogrés baseino priekrantés srovémis, /2 — Ketleriy nuosédy paplitimo
Siauriné riba

Sea in the area to the north-west from the recent
shoreline. This field of kimberlites is probably lo-
cated not far from Latvia. Therefore the concentra-
tion of chrome-pyrope in the composition of beach
placers in the coast of the Baltic Sea is rich. The
second supposed field of kimberlites, relatively clo-
se to the finds of kimberlitic minerals, is located in
the area of Northern Vidzeme. Here the supposed
field of kimberlitic bodies is situated to the north
and north-west from the finds of kimberlitic as-
semblage minerals in the alluvium of left tributaries
of the Gauja River. The finds of chrome-diopside
in the Quaternary sediments both in the Western
Kurzeme and especially in the Northern Vidzeme
zones of kimberlitic assemblage are important signs
of a relatively close location of kimberlites. The third
field of kimberlites is located not far from the
Paksite River containing the highest amounts of
chrome-pyrope grains in the Ketleri Formation. This
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field is situated in the central part of Eastern Kur-
zeme. It is difficult to determine the location of
kimberlites, the material of which has been reflected
in the composition of kimberlitic association from
deposits of the Ogre Formation cropping out along
the Abava, Imula, Amula rivers. However, the area
of the distribution of kimberlitic bodies could be
situated north and north-east from the mentioned
outcrops, in the space between the Abava River and
the western shore of the Gulf of Riga (Sorokins,
1997). Kimberlitic minerals that were found in the
zone of the Gulf of Riga have been transported
from remote regions, probably including regions of
the Fennoscandian Shield. Fields of kimberlite di-
stribution are known in Finland.

At present, it is difficult to determine the geolo-
gical age of the formation of supposed kimberlite
bodies. However, it is known that abundant concen-
trations of minerals of kimberlitic assemblage are
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found only in the Devonian Ogre and Ketleri for-
mations. Besides, there are clear differences bet-
ween them in the chemical composition of chrome-
-pyrope. Taking into account these data, it is posib-
le to maintain that supposed kimberlite bodies on
the area of Latvia could be formed twice: first in
the pre-Ogre time, but later than in the Gauja ti-
me, approximately during the early-middle Frasnian,
and second in the pre-Ketleri time, but after the
Ogre time, approximately in the late Frasnian —
early-middle Famennian.
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LATVIJOS NUOTRUPINIyU NUOGULU
KIMBERLITINES ASOCIACIJOS

MINERALU SALTINIAI IR KAI KURIE SPEJAMU
KIMBERLITU SUSIDARYMO AMZIAUS KLAUSIMAI

Santrauka

Kimberlitinés asociacijos mineralai pasitaiko kai kuriose
Latvijos nuotrupinése nuogulose. Juy susitelkimy dabar yra
surasta Kurzeméje virSutinio devono Ogrés svitos smélio
nuogulose (Abavos, Imulos ir Amulos upiy atodangos) ir
Ketleriy svitoje (Ventos upés slénio atodangos — Ketlerio,
Ciecerés ir Paksités telkiniai). Jie surasti taip pat Rygos
ilankos ir Baltijos jiiros pakrantés paplidimiy sanaSynuo-
se, taip pat Siaurés Vidzeméje Gaujos upés kairiyjy inta-
ky aliuvyje. Kimberlitinés asociacijos mineraly indikato-
riai yra chrompiropas, chroms$pinelidai, chromdiopsidas ir
muasonitas. Latvijoje surasta kimberlitiné mineraly aso-
ciacija pagal indikatoriy kiekj ir chrompiropo bei chroms-
pinelidy chemineés sudéties ypatybes skirstoma | penkias
grupes. Kiekvieno tipo paplitimo ir sudéties diferenciacija
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leidzia juos susieti su kimberlity vamzdziy paplitimu Lat-
vijoje.

Spé¢jama, kad du kimberlity paplitimo laukai lokali-
zuojasi rytinéje Kurzemeéje: 1) i Siaure nuo Ciecerés upés,
2) tarp Abavos upés ir Rygos ilankos vakarinés pakran-
tés, o dar vienas — Siaurés Vidzeméje. Prognozuojama,
kad kimberlitai gali buti paplite ir Baltijos juros dugne.
Matyt, jie susidaré per du kartus: 1) iki Ogrés laikotar-
pio, taciau véliau Gaujos laiko, ir 2) iki Ketleriy laiko,
taciau veliau Ogrés laikotarpio.

Bus Xoasipea, Jlennc Kopneuxos, Huna Camoypr,
Adekcanunp CaBBautoB

NCTOYHUKHN MUHEPAJIOB
KUMBEPJIUTOBOI ACCOLIMALIUA
OBJIOMOYHBIX OTJAOXEHUN JATBUU U
HEKOTOPBIE BOITPOCBHI BO3PACTA
OBPA3OBAHUA ITPEAIIOJIAT'AEMBbBIX
KUMBEPJIUTOB

Peszwowme

MuHepansl KUMOEPIUTOBON acCOLMALUU CONEPIKATCS B
COCTaBe HEKOTOPHIX OOJIOMOYHBIX OTIIOKEHUH JlaTBHH.
B Hacrosiee BpeMsi HAXOAKU UX CKOILJICHUN M3BECTHBI
B COCTaB€ IIECUAHBIX OTIOXeHUNH OTpCKONH CBUTHI
(obHaxenust B monuHax pexk Abasa, MUmyna, Amyna) u

Ketnepckoit cBuTHI (0OOHa)KeHUS B JOJIMHAX pek Benra —
mectoHaxoxaenue Kernepu, Luenepe u Ilakcute) Bepx-
Hero AeBoHa B Kypseme, B cocTaBe COBPEMEHHBIX IUIS-
JKEBBIX pOCCHIell mobepexbs banTumiickoro mops u
robepexpst Prkckoro 3aymBa, a Takke B COCTaBe aJlIio-
BHUS JIEBBIX NpuUTOKOB peku I'ays B CeepHoil Bumseme.
VHIMKAaTOPHBIMH MHHEpajaMH KUMOEpIUTOBOM acco-
LUAIMU SBJISTFOTCS. XPOMITUPOIL, XPOMILITHHETU/IBI, XPOM-
IMOTICUT U MyaccoHHT. KumOepnuToBass MUHepaIbHas
accolyanys, yCTaHOBIeHHas B JIaTBHM MO KOJWYECT-
BEHHBIM COACPKAHMSIM MHIUKATOPHBIX MHHEPAJIOB H IO
OCOOECHHOCTSM XHMHMYECKOTO COCTaBa XPOMITHUPOIA M
XPOMIIIIHEINAOB, MOAPA3AETACTCS HA MATH THUIIOB.
OcobenHoctu auddepeHMany B pacipoCTpaHEHUU U
cocTaBe KaXXAOrO0 M3 HHUX IO3BOIIIOT CBS3BIBATH UX C
Pa3IUYHBIMKM TOJSIMH PACIPOCTPAHEHHS IIPEIIoa-
raeMbeix kumbepnutoB. Ha Tteppuropmm JlatBum mpen-
MOJIATalOTCS TPU IO PACIIPOCTPAHEHUS! KIMMOEPINTO-
BBIX Tel: ABa B BocTtouHou Kypseme — (1) x ceBepy oT
pexu Luenepe u (2) mexxay pexoit AGaBa u 3anagHbIM
b6eperom Prokckoro 3aimBa M OZHO TIOJIE pacpocTpa-
HeHus kuMmbepiuToBbix Ten B (3) CesepHoii Bumzeme.
Kpome Toro, mpearmonaraercst moje pacinpoCcTpaHEeHHs
knMOepnuToB Ha qHe bantuiickoro mops. O6pa3oBaHue
KMMOEpIINTOB, IO-BHANMOMY, IIPOUCXOJWIO IBAXIBI —
B JOOIPCKOE BpeMsl, HO IO3Ke rayiHCKOro BpPEeMEHHU, U
B JOKETJIEPCKOE BpEeMsl, HO IIO3KE OrPCKOTO BPEMEHHU.



