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2. CORRELATION CHART FOR THE ORDOVICIAN SYSTEM IN 
KAZAKHSTAN AND KIRGIZIA

2.1 General characteristics

Ordovician rocks in Kazakhstan and Kirgizia are widespread. They consist of geosynclinal 
marine terrigenous, volcanogenic, carbonaceous and siliceous sediments of varied compositions, 
facies types and thicknesses. Organic remains are usually rather numerous and diverse in these 
sediments. Practically all Ordovician faunal groups namely radiolaria, sponges, echinoderms, 
bryozoa, brachiopods, ostracodes, molluscs, corals, trilobites, graptolites, conodonts, algae 
and others are known.

The pioneer works of N.G. Kassin, V.N. Weber, D.I. Yakovlev, M.A. Borisyak, B.M. Keller, 
V.A. Nikolaev, O.I.Sergunkova, N.M. Sinitzyn, A.F. Lesnikova, L.A. Kolova and others laid the 
foundation for modern Ordovician stratigraphy of the region.

The Ordovician regional scale of Kazakhstan worked out by B.M, Keller during 1950-1960 
( Ордовик Казахстана, v. 1, 1954; v. 2, 1956; v. 3, 1958; v. 4, 1961) is quite up-to-date.

In the following years M.K. Apollonov, I.S. Barskov, V.I. Goncharova, S.V. Dubinina, L.N. 
Klenina, O.P. Kovalevsky!, I.M. Kolobova, M.N. Koroljova, K.A. Lisogor, V.D. Malinovskaya, L.M. 
Melnikova, P.0. Misjus, N.F. Mikhailova, B.B. Nazarov, I.F. Nikitin, N.V. Poltavtzeva, L.E. 
Popov, T.B. Rukavishnikova, G.A. Stukalina, Zh. S. Sultanbekova, R.G. Tenyakova, Yu. A. 
Tuyutyan, D.T. Tzaj, M.B. Zima and others studied the Ordovician biostratigraphy and fauna of 
Kazakhstan and Kirgizia. The data of many geologists of the Ministry of Geology of Kazakh SSR 
(Productive geological Corporations "Yuzhkazgeologia", "Centrekazgeologia",
"Vostokkazgeologia", "Sevkazgeologia"), the Geological Service of Kirgiz SSR and the Geological 
institutes of Academies of Sciences of USSR, Kazakh SSR, Kirgiz SSR, and also the All Union 
Geological Institute of the Ministry Geology of the USSR (VSEGEI), the Geological faculty of 
Moscow State University (MGU) and others were used in compiling the chart.

2.2 Regional Stratigraphic
Units (Horizons)

Regional stratigraphical units - horizons and graptolite zones serve as regional standards 
for correlation of local lithostratigraphic units within a distinct region 
( Стратиграфический Кодекс СССР , 1979), in our case within the Region of Kazakhstan and 
Kirgizia.

Some horizons in the Regional Scale are divided into graptolite zones. Just these zones 
(constituting horizons) are regional zones or lones (in sensu of Stratigraphical Codex of the 
USSR). Some other horizons are not divided into zones and they correspond to distinct zones.

Graptolites are characteristic of the entire Ordovician succession in Kazakhstan ( Цай , 
1979, 1982 and others). In Kirgizia they are known from the Arenigian to lower Caradocian
( Зима , 1974).

In the Ordovician Kazakhstan and Kirgizia were in the subtropical belt that stretched from 
the east margin of North America to northern Europe and central Asia. Kazakhstanian
graptolites resemble those of the Pacific province; brachiopods, at least from Middle 
Ordovician rocks, are closely related to Appalachian and Norwegian faunas ( Розман 9 1977). Two 
divisions can be distinguished in general among graptolite assemblages. Some of them stretched 
through all the Pacific province, and are sparsely represented in the Atlantic province 
(dichotomus, approximatus, fruticosus, protobifidus, maximodivergens, tentaculatus, gracilis, 
multidens, pacificus, extraordinarius, persculptus). The extent of other assemblages is 
restricted to Kazakhstan (yini, Anisograptus-Bryograptus, romanovskyi, euglyphus, caudatus, 
pumilus, inuiti). These latter graptolite assemblages together with another group of faunal 
assemblages help to determine palaeogeographic features of the region.

Complicated folded structure, cut by faults, is the reason why only parts of the Ordovician 
succession are represented in most sections in Kazakhstan and Kirgizia. The Regional 
stratigraphical scale is based on the aggregate of the sections, correlated between themselves 
(Fig. 3).

The figures in brackets further in the text indicate the numbers of the columns in the 
correlation chart.

The Satpak Horizon was erected by N.K. Ivshin ( Стратиграфический словаръ , 1975) in 
north-east Kazakhstan [22]. The stratotype (Satpak Formation) is represented by green 
sandstones and siltstones with glauconite. The Dendrograptus vini Zone is recognized in the 
lower part of the formation. This zone is characterised by endemic species related to Chinese 
species from the Ichan Formation (Mu, 1955).

The Staurograptus dichotomus Zone, with the geographically wide ranging species 
Anisograptus richardsoni Bulman, is recognized in the upper part of the formation. In the 
Pacific province the j>. dichotomus Zone is easily correlated with the Staurograptus tenuis - 
Anisograptus richardsoni Zone of Canada (Jackson, 1974) and with the Staurograptus-Anisograptus 
Zone of China (Sheng, 1980). In the Atlantic province the j>. dichotomus Zone has no reliable



analogy. Bienvlllia tetragonalls is a characteristic trilobite species for the Satpak Horizon 
according to N.K. Ivshin.

A better succession correlative with the Satpak Horizon was recently recorded in Malyi 
Karatau Range [7] (Аполлонов, Чугаева , 1982 and others). The limestone member (about 170 m) 
in the middle part of the Shabakty Formation contains the conodonts Cordylodus proavus, £. 
oklahomensis, C. lindstromi and others and the trilobites Euloma limitaris, Batyraspis, 
Macropyge (Macropyge) and others. The member conformably overlies the Upper Cambrian part of 
the section. The Satpak horizon corresponds to the lower part of the Tremadocian.

The Plenty Horizon was established by N.K. Ivshin (Ившин , 1953) in north-east Kazakhstan 
[22]. The horizon stratotype is the section of the Temirastau Formation composed of tuffs, 
sandstones, siltstones with lenses of pink limestone containing the brachiopods Clarke11a, 
Tetralobula, Apheoorthis, Nanorthis and others. This distinctive assemblage is closely 
related to the assemblage from the Ibexian (Canadian) of North America. An analogous faunal 
assemblage is recorded from the Mamat Formation of the Chingiz Range [34]. Similar 
assemblages are known in the Kendyktas Range [15] and in the Malyi Karatau Range [7]. 
According to N.K. Ivshin Geragnostus sidenbladhi, Ceratopyge forficula, and Harpides rugosus 
are of the most importance for correlation. The assemblage is closely related to the 
assemblage from the Ceratopyge beds of Scandinavia. Graptolites are known in the Olenty 
Horizon only in the Baykonur Synclinorium [4], where they determine the 
Anisograptus-Bryograptus Zone. Two-branched and three-branched Anisograptus are found in this 
zone. According to generic composition (Bryograptus, Adelograptus, Clonograptus) the zone is 
easily correlated with the Upper Tremadocian zones of Norway, North America, Australia and 
China.

The Rakhmet Horizon was established by I.F. Nikitin, M.K. ApolIonov,D.T. Tzaj 
( Никитин,Аполлонов, ЦаЙ , 1968) The stratotype (middle part of Karasuir Formation) in the 
Baykonur synclinorium [4] is represented by the member composed of grey and greenish grey 
siliceous siltstones and mudstones. It is divided into two zones - Paratetragraptus 
approximatus and Tetragraptus fruiticosus. The first one is the lowermost zone of the 
Arenigian. Tetragraptids prevail in the zone. The most characteristic species are 
£. approximatus, £. acclinans, and T. harti. The first Expansograptus appears in the zone. 
Graptolites of the zone are known, besides the stratotype, in the Zorjevka Formation in the 
Selety River Region [20] and in the Kokbulak Formation in the Bolshoy Karatau [5].

The T. fruiticosus Zone is recognized in regional scales of the Pacific province (North 
America, Australia, New Zealand, China). Tetragraptids prevail in the zone, but in 
combination with various goniagraptids, phyllograptids and expansograpids. Index species are 
known in many regions. Only graptolites are common in the horizon. However, conodonts are 
widely distributed in jaspers, cherts, mudstones and limestones in Ulutau-Karatau-Naryn 
structural zones [4, 5, 7] and in jaspers and cherts in Erementau-Chuili and 
Chingiz-Tarbagatay structural zones [19, 21, 22, 23, 27, 32, 37]. Prioniodus elegans, 
Periodon flabellum, Oistodus lanceolatus, Drepanodus proteus and other species, characteristic 
of the Latorp Stage of Baltoscandia are common in the level. Deposits equal to the Rakhmet 
Horizon are known in the Malyi Karatau Range [7], where they are represented by carbonates 
with conodonts and trilobites (Аполлонов, Чугаева , 1982 and others).

The Kogashik Horizon was established by B.M. Keller (1954) in North Betpakdala [12]. The 
stratotype (the middle part of the Kushoky Formation) is represented by sandstones, and by 
red, grey, and black siliceous shales with graptolites. The horizon is subdivided into two 
zones - Didymograptus protobifidus and Isograptus maximodivergens. The protobifidus Zone is 
typical for the Pacific province. The first species of Acrograptus and Isograptus appear in 
the zone together with tetragraptids, dichograptids, phyllograptids, didymograptids and 
expansograptids. Besides Betpakdala the zone is known in the Kamal Formation of Bolshoy 
Karatau [5] and the Karatal formation of the Chu-Ili mountains [24].

Abundant and diverse isograptids are found in conjunction with loganograptlds, 
pseudoisograpids, phyllograptids, and tetragraptids. This association spread widely in the 
Pacific province (North America, Australia, New Zealand, Mongolia) and less rapidly in the 
Atlantic province (Great Britain). Besides the stratotype the whole zonal graptolite 
assemblage is known in the Zorjevka Formation in the Selety River region [20]. The hlrundo 
Zone is the uppermost zone of the Arenigian. The zonal association is represented mainly by 
species of Dldymograptldae in combination with rare loganograptlds, phyllograptids and 
tetragraptids. This association is characteristic of the Atlantic province (Great Britain, 
Sweden, Poland, Argentina). Graptolites of the zone are also recorded from the Talsay 
Formation of the Dzharkalnagach anticlinorium [3], in the Nayman Formation of the Chingiz 
Range [34] and elsewhere. In Kirgizia Upper Arenigian graptolites are known from the lower 
part of the Dolon Group [18] ( Зима , 1974). Trilobites and brachiopods are rare in the 
horizon. Siliceous rocks of the same area of Kazakhstan and Kirgizia are attributed to the 
horizon. These rocks contain conodonts of the Prioniodus evae Zone, including Parolstodus



originalis, Prioniodus evae, Oeplkodus smithensis, Oistodus long!ramis and others.
The Kopaly Horizon was established by B.M. Keller and K.A. Lisogor (1954) in the Chu-Ili 

m o u n t a i n s [25]• The lower part of Uzunbulak Formation, composed of conglomerates, sandstones, 
siltstones and limestones serves as the stratotype. The horizon includes only the 
Paraglossograptus tentaculatus Zone, which is widespread over the Kazakhstan territory [4, 5, 
12, 25, 28]. Tetragraptids, phyllograptids, acrograptids, cardiograptids, pseudobryograptids, 
and diverse Diplograptidae are characteristic of the zone.

A somewhat different graptolite association permitted the erection of the Ptilograptus 
delicatulus Zone in Kirgizia [18]. Dendrograptids, and ptilograptids together with 
phyllograptids, and diplograptids dominate here (Зима , 1974).

Abundant and diverse trilobites and brachiopods form the Karakanian assemblage of 
Whiterock type, which is widespread over Kazakhstan and Kirgizia. Brachiopods Aporthophyla 
kasakhstanlca, Tritoechia, Syntrophinidae and trilobites Bathyuriscops granulatus, Bumastides 
betpakensis, Endymionia kasakhstanlca and others are most characteristic for the horizon. 
Condonts are known from siliceous rocks compared presumably with the stratotype. The lower 
boundary of the Kopaly Horizon in the Chu-Ili mountains is not known definitely, as the 
Usunbulak Formation rests on the Akzhal Formation (Arenlgian) with transgressive overlap. The 
boundary is known in the uninterrupted succession in North Betpakdala [12] and in the Bolshoy 
Karatau Range [5].

The Anrakhay Horizon was erected during the second Kasakhstan Stratigraphic Meeting in 
place of the Karakan Horizon. The latter was transferred to superhorizon rank ( Решения....» 
1976). The stratotype (upper part of the Uzunbulak Formation in Chu-Ili mountains) [25] 
consists of sandstones, siltstones and limestones with remnants of abundant and diverse shelly 
fauna and graptolltes. The range of the Pseudoclimacograptus romanovskyi Zone equates with 
the range of the horizon. Endemic species predominate in the zone. Climacograptus 
rlddelensis Harris and Glyptograptus intersitus Harris and Thomas permit correlation of the 
zone over vast territories from Kazakhstan to North America, Australia and New Zealand. 
Besides Chu-Ili mountains the Anrakhay graptolite association is recorded from the West 
Balkhash region [28]. The Glyptograptus dentatus Zone, characterized by glyptograptids, rare 
lsograptids and retiograptids, is erected at the same level in Kirgizia ( Зима» 1974). 
Brachiopods Orthidium fimbriaturn, late Idiostrophia and first Camerella are characteristic of 
the horizon. Trilobites are closely related to Kopalinian.

The beds with Pygodus serrus in successions of siliceous deposits are known to be of 
Anrakhayian age. The lower boundary of the horizon is well marked in the Chu-Ili mountains 
[25], but it is possible that conglomerates in the base of the horizon record an hiatus.

The Tselinograd Horizon is established by I.F. Nikitin, M.K. Apollonov and D.T. Tzaj 
(1968) in the Stepnyak region In the Central Kazakhstan [10]. The stratotype (the lower part 
of the Lidievka Formation) consists of sandstones and siltstones, with tuff layers. Faunal 
remnants are numerous and diverse. Graptolltes permit dividing the horizon into Glyptograptus 
euglyphus and Nemagraptus gracilis zones.

The assemblage composition of the euglyphus Zone is intermediate between romanovskyi and 
gracilis zones. As a rule graptolltes are not abundant and are represented mainly by 
Diplograptidae, accompanied by Dicellograptus vagus, Expansograptus superstes, Acrograptus 
serratulus. Away from the Stepnyak synclinorium the whole range of the zone is known in the 
Веке Formation in Chu-Ili mountains [25], and in the Mynaral area in the West Balkhash region 
[28].

The Nemagraptus gracilis Zone is cosmopolitan. Its association is represented by various 
dicellograptids and dicranograptids, together with nemagraptids, climacograptids, 
orthograptids, glossograptlds, and retiograptids. Besides the Stepnyak synclinorium the whole 
zonal association is known In the Веке Formation in the Chu-Ili mountains [25] and in the 
Bestamak Formation in Chingiz [34].

The brachiopods of the Tselinograd Horizon are represented best in the Bestamak Formation 
in Chingiz ( Кленина et al., 1984). A closely related brachlopod assemblage is known in the 
lower part of the Baygara Formation in Chu-Ili mountains [25], in the Savld Formation in 
Betpakdala [12], in the lower part of the Rgayty Formation in Kendyktas [15] and in the lower 
part of the Andryushenka Formation in the North Ishlm Region [1] (Никитин, Попов , 1983).

Trilobites in the Tselinograd Horizon are rare and poorly studied. The abundant and 
diverse assemblage is known only in the upper part of the Bestamak limestone in Chingiz [34]. 
Illaenus, Cybelurus, Cybele, Ampyx, Raphiophorus, Amphylichas, Niobe, Telephina, Shumardia and 
others are known here. In thin black graptolltlc shaly limestones and mudstones numerous 
Telephona, Raphiophorus and others are present. The trilobites Shumardia, Geragnostus, and 
Cyclopyge occur in the lower part of the Lidievka Formation in the Stepnyak synclinorium.

The beds with Pygodus anserinus represented by siliceous deposits are equated to the 
Tselinograd Horizon. The lower boundary of the horizon is studied in the Chu-Ily mountains, 
where the Веке Formation with graptolltes of the euglyphus Zone lies conformably on the



Uzunbulak Formation.
The Erkebidaik Horizon was established by R.A. Borukaev and I.F. Nikitin 

(Стратиграфический словаръ , 1975). The section of the Erkebidaik Formation in the 
Olenty-Shyderty rivers region [22] serves as the stratotype. The best succession of the 
Erkebidaik Horizon is known in the Stepnyak synclinorium [10], where the upper part of the 
Lidievka Formation (sandstones and siltstones) equates to the horizon. The graptolite 
multidens Zone corresponds to the horizon. Dicellograptus and dicranograptids reach their 
maximum diversity and dominate this zonal association. The first paraclimacograptids and 
lasiograptids are rare in the zone. Amplexograptids and orthograptids become more diverse 
than in the previous zone, as is characteristic of correlative deposits of many regions. 
Besides the Stepnyak region the multidens Zone is distinguished in the upper part of the 
Andryushenka Formation in the Ishim River region [1] and in the Karagach Formation in the 
Ayaguz River area [35].

Brachiopods are recorded from many areas [1, 10, 24, 26, 34]. Usually they are 
represented by local associations of orthids, plectambonitids and camerellids, and it is not a 
very easy task to correlate these associations. In general, brachiopods of the Erkebidaik 
Horizon are related to North American genera and species from the Black River and Trenton.

Trilobites are comparatively rare in the horizon. The best associations are known in the 
Stepnyak synclinorium [10], where they were studied by M.N. Koroleva (1982). M.K. Apollonov 
(1968) erected two zones in the Lidievka Formation: lower - the Telephina bipunctata - 
"Robergia" marianna Zone and upper - the Bullacephalus Zone. Shumardia, Trigonaspis, 
Cyclopyge, Symphysops, Pricyclopyge, Microparia, Sagavia, Dionide, some Odontopleuridae, 
Ampyxlnella and others are very characteristic of the lower zone, and abundant Bullacephalus 
and Ionchodomas tecturmasi are common taxa for the upper zone. A diverse association is 
recorded from limestones of the Andryushenka Formation in the Ishim River area [1]. Nileus, 
Piomerina, Lonchodomas, Illaenus, Glaphurina, Remopleurides, Cybele, Dionide and others are 
discovered here. ^Robergia” , Opsimasaphus and Cyclopyge were collected from mudstones in the 
section.

The lower boundary of the Erkebidaik Horizon is known in the sections of the Lidievka 
Formation in the Stepnyak synclinorium [10] and in the Erkebidaik Formation in the Selety 
River area [20]. The multidens Zone alternates with the gracilis Zone in these continuous 
successions•

The Anderken Horizon was erected by V.N. Weber (1948). The stratotype (the Anderken 
Formation in the Chu-Ili mountains) consists of polymictic conglomerates, sandstones and 
siltstones and biohermal limestones. The faunal is abundant and diverse. The range of the 
graptolite Climacograptus caduceus Zone is equal to the range of the horizon. The zonal 
association mainly consists of climacograptids, glyptograptids, orthograptids in combination 
with rare dicellograptids and dicranograptids. Such an association is characteristic for many 
regions of the world.

Anderkenian graptolltes are mostly related to contemporary North American and Australian 
associations. Besides the Chu-Ili mountains the diverse Anderkenian graptolite associations 
are known in the Esil Formation in the Ishim River area [1], in the Karagach Formation in the 
Ayaguz River area [35] and other areas.

Anderkenian brachiopods are numerous and diverse, but mainly endemic and poorly studied. 
Approximately 50 brachiopod species of 45 genera are known in the stratotype area. These 
brachiopods were grouped into distinct benthic associations of nearshore facies, bioherm 
buildups and offshore facies. The generic composition of Anderkenian brachiopod assemblages 
is related to associations in eastern North America, Scotland, the Altay-Sayan region and 
Australia. The genera with short vertical range - Palaeostrophomena, Gacella, Parallelelasma, 
Sphenotreta and others are known in the horizon, accompanied by long ranging genera. Smaller 
assemblages of this age are known in the Esil Formation in the Ishim River region [1], in the 
Majatas Formation in the Stepnyak region [10] and in the upper part of the Karagach Formation 
in the Tarbagatay Range [35].

Trilobites in the Anderken Horizon are numerous and diverse. They are best studied in the 
Chu-Ili mountains ( Вебер , 1948; Чугаева > 1958). Assemblages, closely related to 
sedimentary facies can be distinguished (Чугаева > 1958; Apollonov, 1975; Аполлоновэ 1976). 
Assemblages with Isotelus romanovskyi and with Basilicus, Lonchodomas, and Dulanaspis are 
characteristic of sandstones of nearshore origin. The distinctive assemblage with lllaenlds, 
llchids, Sphaerexochus, Holotrachelus, Heptabronteus, and Hadromeros is related to biohermic 
limestones with diverse shelly fauna. The assemblage with Ampyxlnella, Telephina, Cyclopyge, 
Symphysops, Birmanites, and others is closely connected with fine-grained siltstones and 
mudstones of offshore origin.

The lower boundary of the horizon is known in the Ishim River region [1], where it is 
based on graptolite data in an uninterrupted succession. The Esil Formation rests conformably 
on the Andrjushenka Formation with graptolltes of the multidens Zone in the upper part. Such



relations between multidens and caduceus zones are known also in the upper part of Karagach 
Formation in the Tarbagatay Range [35],

The Dulankara Horizon is established by B.M. Keller (1956) with the Dulancara Formation in 
the Chu-Ili mountains as the stratotype [25]. The type section consists of sandstones, 
siltstones, conglomerates and limestones with a diverse fauna, mainly benthic. It contains 
the graptolites of the Dicellograptus pumilis Zone. Climacograptids and orthograptids 
accompanied by dicellograptids predominate in the zonal association. Besides the 
index-species, Dicellograptus morrisi and Climacograptus pygmaeus are characteristic of the 
zone. These species are known from the Ashgillian of Scotland, Sweden and North America. The 
representative associations of Dulankaraian graptolites are also known in the Akdombak 
Formation in the Chingiz Range region [34] and in the Burluk Formation of the Ishim river 
region [1].

Brachiopods of the Dulankara Horizon are as numerous as of the Anderken Horizon. The 
characteristic brachiopod assemblage of shallow-water nearshore clastic facies is widely 
distributed all over Kazakhstan and Kirgizia. A great number of orthids, Plaesiomldae, 
accompanied by rhynchonellids (Zanclorhyncha), and atrypids (Zygospira, Euroatrypa, 
Sulcatospira, and others) are common for the assemblage [1, 4, 5, 24, 25, 34 and others]. The 
genera Spirigerina, Parastrophinella and others predominate in the biohermic facies, which are 
typical for the Dulankara Horizon [15, 25].

Corals play a very important role in the stratigraphy of Kazakhstan and Kirgizia beginning 
in Dulankaraian time. O.P. Kovalevskyi ( Ковапеский , 1971) established a succession of beds 
based on coral associations. Lower beds with Amsassia haetetoldes are known in many regions 
of Kazakhstan [1, 10, 12, 20, 25, 32, 33, 34, 36]. Beds with Agetolites mirabills and 
Catenipora libera were erected in the regions of the Chingiz and Tarbagatay ranges [34, 36]. 
They are considered to be contemporaneous with the part of the Dulankara Horizon which is 
represented in the stratotype by unfossiliferous sandstones. The Odak beds of Eklbastuz and 
Maikain regions [32, 33] with A. mirabills, Triplesia ex gr. insularis, and Spirigerina mavrae 
are thought to be equivalent to beds with A. mirabills.

Trllobites of the Dulankara Horizon are known in many area of Kazakhstan and Kirgizia. 
Being found in limestones they are closely related to Anderkenian trllobites on the basis of 
generic composition. Isotelus, Pulanaspis, Pliomerina, and Remopleurides, which are common in 
sandstones, are characteristic of the horizon and are abundant in some areas [4, 5, 24, 25, 
34]. The Zharyk beds with abundant and diverse trllobites including Trinodus tardus, 
Cyphoniscus socialis, Microparla speciosa, Phyllipsinella parabola ( Апполлонов,1974) are 
considered to be contemporaneous with the uppermost part of the Dulankara Horizon.

The lower boundary of the horizon is established in the stratotype, where the Dulankara 
Formation rests conformably on the Anderken Formation.

The Chokpar Horizon was erected by B.M. Keller ( Келлер > 1956) in the Chu-Ili mountains 
[25] and is well studied in the region ( Граница • ••, 1980). The stratotype of the horizon is 
represented by dark graptolitic siltstones, mudstones and sandstones of the Chokpar 
Formation. Biohermal and detrital Ulkuntas and Oisu limestones rest on the clastic 
sediments. Two graptolite zones Amplexograptus inuiti and Paraorthograptus pacificus are 
distinguished in the stratotype. Amplexograptids accompanied by climacograptids and 
orthograptids are basic taxa of the inuiti Zone. The same is known to be at this level in 
North America (Riva, 1969) and China (Mu, Lin, 1983).

The pacificus Zone is well known in many regions of the pacific province. 
Paraorthograptids of the pacificus group accompanied by orthograptids of the amplexicaulis 
group, climacograptids of the longispinus group and dicellograptids of the complanatus group 
predominate in the zonal association. The closely related association is known in Great 
Britain, North America, China and Australia. Beside the Chu-Ili mountains Chokparlan 
graptolites are discovered in the upper part of the Akdombak Formation in the Chingiz Range 
region [34].

Brachiopods in the Chokpar Horizon are known mainly at the level of the pacificus Zone and 
belong to the Holorhynchus giganteus beds association. The association is widely distributed 
over the Kazakhstan territory [25, 32, 34, 36]. It is connected with biohermal and shoal 
limestones. The brachiopod association connected with detrital limestones of the Oisu type is 
of comparatively restricted distribution. It is known in Chu-Ili mountains [25] and in the 
Akbastau region [37].

Corals of the Chokpar Horizon constitute the distinctive association in the Holorhynchus 
giganteus beds. The combination of comparatively old genera which appeared in the Middle 
Ordovician (Lyopora, Saffordophyllum) or in the lowermost part of the Upper Ordovician 
(Agetolites), with Ashgillian genera (Agetolitella, Hemiagetolites, Priscosolenia) and genera 
which are common to the Silurian (Palaeofavosites, Mesofavosites, Catenipora) is very 
characteristic of Chokparlan association. The association is known in the Ulcuntas limestones 
in the Chu-Ili mountain [25], in the Maikain region [33], the Chingiz Range region [34] and in



the Tarbagatay Range [36],
Trilobites of the Chokpar Horizon are well studied in the Chu-Ili mountains. Species of 

Decoroproetus, Otarion, Bumastus, Dicranopeltis, Dlcranogmus and Primaspis are described from 
the Oisu limestones ( Граница***» 1980). Some of them are closely related to species from the 
Ashgillian and Llandoverian of some regions of Eurasia. Platycoryphe sinensis is known from 
the Oisu limestone as from the Durben Horizon, where it is represented by numerous specimens. 
Holotrachelus punctillosus is reported from the Ulkuntas limestone. Endemic species of 
Ampyxinella, Diacanthaspis and also Raphiophoridae are discovered in dark siltstones.

The lower boundary of the Chokpar Horizon is not quite clear since the transitional 
interval between the Dulankara and Chokpar horizons is represented by practically
unfossiliferous sediments all over Kazakhstan.

The Durben Horizon was established by M.K. Apollonov, S.M. Bandaletov, I.F. Nikitin et al. 
( Граница ..., 1980) in the Chu-Ili mountains [25]. The lower part of the Zhalair Formation 
near the Durben serves well as the stratotype. The section consists of green mudstones, 
siltstones, sandstones and grey thin bedded limestones. The horizon is divided into two 
graptolites zones - Climacograptus extraordinarius and Glyptograptus persculptus. The 
association of the extraordinarius Zone consists mainly of climacograptids and rare 
glyptograptids. The index species is distributed rather widely. It was established in the 
north-east USSR ( Граница ..., 1983) and is known now in Kazakhstan, Scotland, Ireland and 
China at the same level. The persculptus Zone is the uppermost zone of the graptolite zonal 
succession in Kazakhstan. The zonal association is comparatively scanty and consists mainly 
of glytograptids of persculptus type and rare climacograptids.

It is very important to note that graptolites of the extraordinarius and persculptus zones 
were discovered at the same levels where trilobites and brachiopods of the characteristic 
Dalmanitina-Hirnantia association had been found. Hirnantia sagitifera, Bracteoleptaena 
polonica, Leptaenopoma trifidum, Dalmanitina mucronata, D. olini, Leonaspis olini, and 
Platycoryphe sinensis are the most typical species of the association. Besides the Chu-Ili 
mountains representatives of the association are known from the upper part of Akdombak 
Formation in the Chingiz Range [34] and isolated outcrops of sandstones and siltstone in the 
Sarysu-Teniz region [11]. Biohermal and shoal limestones with large pentamerids Holorhynchus 
glganteus and Proconchidium munsteri type reported from some regions of Kazakhstan are thought 
to be synchronous with the Durben Horizon. The brachiopod association characteristic of the 
Chokpar Horizon is believed to exist up to the latest Ordovician. In the Silurian it was 
replaced by the Holorhynchus chingizlcus association.

2.3 Systemic Boundaries
The Cambrian-Ordovician boundary in Kazakhstan is better studied in the Batyrbay section 

in the Malyi Karatau Range [7] (Апполлонов,Чугаева , 1982, 1983a, 1983b; Apollonov, Chugaeva, 
Dubinina, 1981; Chugaeva, Apollonov, 1982 et al.). It is drawn within limestones of the 
Shabakty Formation at 109 m, defined as the base of the Cordylodus proavus conodont Zone. 
This Zone succeeds the Eoconodontus alisonae Zone. The boundary in the trilobite succession 
coincides with the boundary between the Lotagnostus hedini Zone of uppermost Cambrian and 
Euloma limitaris-Batyraspis Zone of the lowermost Ordovician. However the Cambrian-Ordovician 
boundary in the officially adopted Regional Scale at present is based on the section in the 
Olenty - Shiderty region [22] in north-east Kazakhstan (Ившин,Покровская , 1968). The 
bundary is drawn in the base of Satpak Horizon and coincides with the base of Dendrograptus 
уini Zone with endemic graptolites. It is probable however that the underlying Shiderty 
Horizon with the trilobites Lotagnostus asiaticus, Hedinaspis regalis and others and conodonts 
of the Proconodontus association does not equate to the uppermost part of the Upper Cambrian.

The Ordovician-Silurian boundary in Kazakhstan is best studied in the Chu-Ili mountains 
[25] (Граница •*, 1980). It is drawn at the base of Akidograptus acuminatus Zone of Alpeis 
Horizon and at the top of Glyptograptus persculptus Zone of the Durben Horizon. Discoveries 
of G. persculptus Zone graptolites together with the Hirnantia sagittifera-Dalmanitina 
mucronata brachiopod-trilobite association (Михайлова, , 1970 6) demonstrated the
contemporaneity of the persculptus Zone and Hirnantia-Dalmanitina association. It has been 
suggested to include the persculptus Zone into the Ordovician and to draw the
Ordovician-Silurian boundary at the base of the acuminatus Zone 
(Аполлонов,Бандалетов,Никитин и qp. , 1973; Nikitin, 1976; Граница ..., 1980).

Localities of graptolites of the Akidograptus acuminatus Zone in Kazakhstan are rare. The 
Ordovician-Silurian boundary in other regions in Kazakhstan is drawn at the base of the 
Holorhynchus chinghisicus beds or the Eospirifer chinghisicus beds of the Alpeis Horizon [32, 
33, 34, 36] (Бандалетов > 1969).

2.4 Structural-Facial Regional Zonatlon
Ordovician successions of Kazakhstan and Kirgizia according to general features of the



geological evolution of regions and the features of volcanism are grouped in five zones 
( Королев э 1961; Никитин » 1964, 1972, 1973). In this paper Ulutau-Karatau-Naryn,
Stepnyak-Betpakdala and North Tien-Shan, Erementau-Chu-Ili, Chingiz-Tarbagatay and 
Dzungar-Balkhash zones are considered (Fig. 1).

The Ulutau-Karatau-Naryn zone frames the palaeozoides of the Central Kazakhstan from the 
west and stretches south-eastward to Middle Tien-Shan in Kirgizia. Only sporadic volcanic 
deposits of lower and uppermost Ordovician age are known in some regions [1, 2, 3, 4]. Lower 
Ordovician shales, mudstones, thin cherts and mainly pelagic carbonates are characteristic of 
the zone. The Stepnyak-Betpakdala and North Tien-Shan zone stretches from east edge of the 
Kokchetau Massif on the north to Betpakdala and North Tien-Shan on the south and southeast. 
Intensive volcanism in the Middle Ordovician and a great thickness of Ordovician sediments are 
characteristic features of the zone.

The Erementau-Chu-Ili zone can be traced from the Selety and Shiderty rivers region in the 
north-east of central Kazakhstan through the west Balkhash region and Chu-Ili mountains to the 
north foothills of Zailiyskyi Alatau and to Dzungar Alatau at the south-east. Based on the 
general features of sedimentary composition the zone is closely related to the 
Ulutau-Karatau-Naryn zone. Volcanics are rather rare and are known only locally in the Lower 
and Middle Ordovician. The distinction consists of the greater thickness of cherty, clastic 
and carbonate sediments of the Lower Ordovician and lower part of the Middle Ordovician, and 
the complete Upper Ordovician succession which in many places are succeeded by Silurian 
strata. The Chingiz-Tarbagatay zone frames Central Kazakhstan from the east and stretches 
from the Shiderty right-bank region in the north to the Tarbagatay Range in the south-east. 
Great amounts of volcanics and sediments in all parts of Ordovician succession and a 
continuous Ordovician-Silurian succession are characteristic features of the zone.

The Dzungaria-Balkash zone envelopes Ordovician formations of the inner parts of Central 
Kazakhstan palaeozoides situated to the south and south-east of the Karaganda Basin. 
Widespread cherty-volcanic formations of the Lower, Middle and probably Upper Ordovician are 
very characteristic for the zone.

2.5 Alphabetical List of Local Stratigraphic Units (Rock Units)
Abay Formation [34]. Green-grey andesite-basalt porphyrites and tuffs, volcanomictic 

sandstones, limestones. Amphylichas karakanensis, Illaenus tshernyshovae (Никитин , 
1972; Страт, сл. , 1975).

Agalatas Formation [15]. Limestones with Apatokephalus replicare, Geragnostus
sidenbladhi, Clarkella testudo, Nanorthis multicostata (Келлер, Рукавишникова ,
1961 Страт, сл, 1975).

Ajutor Formation [6]. Green-grey sandstones, siltstones, mudstones, layers of
conglomerates (Геология СССР, 1972 б; Страт, сл.1975; Королев, Мисюс,1982 ).

Akdombak Formation [34]. Green-coloured sandstones, siltstones, in lower 
part-limestones (up to 500 m) with Agetolites mirabllis, A. minor, Catenipora subparallela, 
Ptychopyge vodorezovi, Sowerbyella akdombakensis, Zygospira parva; above in siltstones 
Picellograptus pumilus, Pseudoclimacograptus clevensis, Diplograptus pristis (pumilus zone); 
higher in sandstones and siltstones Hemiagetolites, ramosus, Catenipora inordinata, Detzetina 
anticedens, Kassinella globosa, Luchaia bakanassensis, Holorhynchus giganteus, Lepidocyclus 
laddi, Microparia speciosa, Tretaspis aff. granulata, Remopleurides tenuispinifer, Ampyxinella 
venulosa, Climacograptus supernus, Amplexograptus inuiti, Orthograptus amplexicaulis (inuiti 
Zone), Dicellograptus ornatus minor, Glyptograptus posterus, Diplograptus pristis,
Orthograptus socialis, paraorthograptus pacificus, Arachniograptus Chuchlensis (pacificus 
Zone); in the upper part in the limestone layer Aegiromena, Leptaena, Dalmanitlna,
Glyptograptus? persculptus (Durben Horizon) ( Никитин ,
1972; Кленина, Никитин, Попов , 1984).

Akdym Formation [19, 21]. Light-grey, white, black, yellowish, green and red cherty
rocks, jaspers, sandstones and siltstone members [19], basaltic lavas and tuffs. In the lower 
part in sandstones - Apatokephalus and others, higher in cherts Oistodus lanceolatus, 
Paracordylodus gracilis, Linnarsonia? , Acrotretidae ( Борукаев ,
1955 Новикова,Резанцев, Дубинина , 1978 .

Akkayrakty Formation [3]. Green-coloured polymictic sandstones, mudstones, gravelstones. 
Expansograptus, Glyptograptus (gracilis Zone) (Хабелашвили,Ца$,1966; Никитин , 1972).

Aksu Formation (Upper part) [T9].  Volcanomictic sandstones, siltstones, lenses of
limestones, trachydacite-andesite lavas and tuffs. Apatokephalus, Geragnostus, Niobe 
(Бабичев ,Борисенок , Великовская и Др. , 1977).

Akzal Formation [24, 25]. In the lower part basal conglomerates and quartzose sandstones, 
limestones with Bumastides cf. betpakensis. Higher [25] andesite-basalt porphyrites and 
tuffs, sandstones with Dichograptus octobrachiatus, Tetragraptus fruiticosus, Expansograptus 
extensus (fruticosus Zone) (Келлер , 1956;Страт. сл. , 1975).



Algabas Formation [11, 12]. In the lower part [12] - volcanomictic conglomerates and
green-grey, greyish-brown polymictic sandstones with Pseudolingula, in the middle part black 
cherty siltstones with Glyptograptus euglyphus, Expansograptus superstes, Glossograptus 
acanthus (euglyphus Zone) and limestones with Plectorthis and others. In the upper 
part-rhythmically bedded green-coloured sandstones and siltstones. Expansograptus superstes, 
Dicellograptus perexilis, Pi cranograptus brevicaulis, Pseudoclimacograptus stenostoma
(gracilis Zone) ( Геология СССР , 1972a; Никитин ,Аполлонов, Цай и ,flp., 1980а).

Almaty Formation [17]. Sandstones siltstones. Megalaspis saltaensis, Protopliomerops 
(Королев > Мисюс > 1982).

Anderken formation [24, 25, 26]. Green-coloured conglomerates, sandstones, siltstones and 
mudstones, biohermal limestones, replaced by olistostromes and bedded limestones. In the 
stratotype [25] - beds with "Isotelus" romanovskyi, Palaeostrophomena necopina and others,
beds with Lonchodomas tecturmasi, Opsimasaphus almatyensis, Dulanaspis levis, Plectorthis aff. 
altaica, Anoptambonites orientalis, Glyptomena oneгosa and others; Anderken limestones with 
Heptabronteus romanovskyi, Metapolichas anderkensis, Holotrachelus punctillosus, Austinella, 
Phragmorthis, Glyptorthis cf. balkhaschiensis, Shlyginla fragilis, Anoptambonites, Acculina 
accullca, Gacella, Anisopleurella, Craspldella, Christiania, Bellimurina, Limbimurina, 
Triplesia ainca, Liostrophla, Parstrophina hemiplicata, P. plena, Eoanastrophla kurdaica, 
Parallelelasma, Rhynchotrema, Cyclospira, Catenipora, Lichenaria?, Discoceras kasachstanense, 
Gorbyoceras rum. In the upper part Dicranograptus nicholsoni, Climacograptus caudatus, £., 
spiniferus, Pseudoclimacograptus scharenbergi, Glyptograptus asiaticus, Diplograptus 
anderkensis, Orthograptus amplexicaulis and others (caudatus Zone) (Келлер,1956;Никитин, 
1372: Никитин, Аполлонов, Цай й д р . , 1980а).

Andryushenka Formation [1]. Rhythmically bedded green-coloured conglomerates, polymictic 
sandstones, siltstones, in the lower part some limestones. Dicellograptus sextans exilis, 
Dicranograptus multidens (multidens Zone), in the limestones Plectorthis numirosa, Ishimia 
ishimensis, Titanumbonites magnus (Четверикова * 1957; Никитин > 1972;Страт, сл. ,
1975;Цай , 1976).

Angrensor Formation [32, 33]. Green-coloured conglomerates, sandstones, siltstones, beds 
of grey limestones. Heptabronteus romanovsky, Stenopareia linnarssoni, Holotrachelus 
punctillosus, Glaphurina weberi. Koskarasu beds with Amsassia chaetetoids, Glyptorthis, 
Phynchotrema, Triplesia and others and Odak beds with Agetolites mirabilis, Triplesia ex. gr. 
insularis, Parastrophina, Parastrophinella, Spirigerina marvae, Cyclospira? ex gr. elegantula 
(Никитин , 1972; Страт, сл. , 1975).

Bayan Formation [32, 33]. Greyish-brown andesite porphyrites and tuffs, polymictic
sandstones, siltstones, polymictic conglomerates, lenses of limestones. Palaeoalveolites, 
Paratetradium, Nyctopora, Holotrachelus punctillosus, Bumastus cf. hole!
(Никитин, Аполлинов, Цай , 1968;Никитин, 1972).

Baydaulet Formation [38]. Dark green, green-andesite-basalt porphyrites, tuffs, 
volcanomictic sandstones and cherty rocks. Isotelus, Illaenus, Heptabronteus (Стат. сл. » 
1975).

Baygara Formation [16]. Green-grey, greyish-brown-red and purple sandstones, siltstones 
and limestones. Expans ograptus superstes, Dicranograptus brevicaulis, Glyptograptus
teretlusculus (gracilis Zone), Plectorthis numerosa, Acculina acculica, Atelelasma aff. plana, 
Bimura buttsi, Christiania subquadrate, Mimella similis, Ancystrorhyncha perplexa 
(Палец , токмачева , 1971; Никитин, Аполлонов, Цай , 1980а).

Bazarbay Formation [38]. Basalts, jaspers, cherty-terrigeneous rocks. Periodon aculeatus 
aculeatus, inarticulate brachiopods and others ( Антонюк ,
1971;Геология СССР 1972a; Новикова, Герасимова, Курковская , 1985).

Веке Formation [18]. Rhythmically bedded green-grey sandstones and siltstones. In the 
lower part - Acrograptus serratulus, Glyptograptus euglyphus, Glossograptus cillatus 
(euglyphus Zone); in the upper part Acrograptus serratulus, Pseudoclimacograptus scharenbergi, 
Glyptograptus teretlusculus, Glossograptus hineks1 , Cryptograptus tricornis, Reteograptus 
geinitzianus (gracilis Zone). ( Келлер > 1956; Михайлова, Цай >
1969; Н и к и т и н ,  А п о л л о н о в ,  Цай и д р .  ,  1980а).

Belkaragan Formation [23]. Green-grey polymictic sandstones, siltstones, beds of 
conglomerates, lenses of limestones. Bryozoans, corals, crinoids ( Страт, сл. > 1975).

Bercut Formation (Upper part) [9]. Carbonaceous-argillaceous chert, carbonaceous-cherty 
mudstones. Didymograptus sp., inarticulate brachiopods ( Страт, сл.» 1975;Королев,Мисюс >
1982).

Besharyk Formation [5]. Rhythmically bedded green-coloured siltstones, sandstones, rarely 
gritstones and conglomerates. In the lower part - Leptograptus flaccidua, Orthograptus
quadrimucronatus, in the upper part - Hebertella brevis, Plaeslomys, Strophomena ajagusensis, 
Zygospira parva, Dulanaspis levis, Cybele weberi, Opsimasaphus kolovae, Ampyx sergunkovae



(Анкинович , 1961; Страт, сл. , 1975).
Beshtor Formation [6]. In the lower part limestones, dolomites with Holotrachelus

punctillosus, Cyclopyge umbonata bohemica, Nileus tengriensis; in the upper part - 
carbonaceous-argillaceous, carbonaceous-cherty mudstones, siltstones, intercalations of 
sandstones and limestones. Climacograptus pusillus, Ĉ . ex. gr. styloides, Glyptograptus sp., 
Orthograptus cf. gracilis (Геология СССР , 19726; Королев, Мисюс , 1982).

Bestamak Formation [34]. Green-coloured, commonly rhythmically bedded sandstones, 
siltstones, beds of agglomerates, at the base-members of grey Bestamak limestones with 
Opsimasaphus, Niobe, Trigonaspis, Scaphorthis, ex gr. perplexa, Leptellina seletensis, 
Tshaganella tshganensis, Bajanhorella variabilis, Camerella plicata, Ancistrorhyncha perplexa, 
Oligorhyncha mica; higher in the sandstones and siltstones - l,Robergla11 marianna, Telephina 
bipunctata, Dicellograptus sextans exilis, Dicranograptus nicholsoni, Nemagraptus gracilis, 
Climacograptus bicornis, £. peltifer, Orthograptus whitfieldi (gracilis Zone) (Страт, сл. , 
1975,Кленина,Никитин, Попов , 1984).

Biik Formation [33]. Greyish-brown, greenish andesite porphyrites, volcanomictic
sandstones and siltstones (Никитин,Аполлонов, Цай , 1968; Никитин , 1972).

Bolgozha Formation [26] . In the lower part - green and grey rarely greyish-brown andesite 
porphyrites and tuffs, higher-grey liparites and dacite porphyrites and tuffs, lenses of 
limestone with Kayseraspis sp.; in the upper part volcanomictic sandstones and siltstones with 
Tetragraptus bigsbyi, Phyllograptus anna, Didymograptus sp.
(Токмачева, Кузнечевский, Палец 1976; Никитин, Аполлонов, Цай и др. , 1980а).

Burluk Formation [1]. Green-grey mudstones, siltstones, polymictic sandstones, members of 
limestone. In the lower part (caudatus Zone) - Acculina acculica, Eoanastrophia aff. kurdaica 
Anoptambonites, Rhynchotrema and others; higher - Climacograptus tatianae, Orthograptus 
amplexicaulis, 0. pauperatus (pumilus Zone), Pliomerina unda, Plaesiomys, Dinorthis,
Kassinella globosa, Anoptambonites, Amsassia chaetetoides, Catenipora parallela 
( Страт, сл. 1975; Решение ..., 1976).

Burubaytal Formation [27]. Light-grey, yellowish, green, black and red cherts, jaspers, 
phthanites, members of siltstones, sandstones and gritstones. Paracordylodus gracilis, 
Prioniodus evae, Periodon flabellum, Paraoistodus parallelus
(Токмачева, Кузнечевский, Палец , 1976 Страт, сл. , 1975;
Никитин, Аполлонов, Цай и др., 1980а,б).

Burultas Formation (Upper part) [27]. Dark-grey polymictic sandstones, siltstones, lenses 
of gritstones (Токмачева, Кузнечевский,Палец, 1976; Никитин, Аполлонов, Цай и др., 1980а,б).

Chazhagoy Formation [29]. Grey, striped, carbonaceous cherty shales, quartz sandstones, 
bedded limestones. Expansograptus, Isograptus, Nileus tengriensis (Алъперович ,
1971; Пупышев , 1974).

Chelek Formation [16, 17]. Grey, pink polymictic sandstones, conglomerates, siltstones
(Геология СССР, 19726 )•

Chokpar Formation [24, 25, 26]. Dark-grey black and greenish mudstones, siltstones. In
the lower part - Dicellograptus ornatus minor, Climacograptus supernus, Amplexograptus inuitl, 
Orthograptus amplexicaulis (inuiti Zone); in the upper part - Dicellograptus ornatus, 
Diplograptus pristis, Glyptograptus ojsuensis, Amplexograptus manitoulinensis, Orthograptus 
socialis, Paraorthograptus pacificus, Arachniograptus chuchlensis, Nymphograptus velatus 
(pacificus Zone); Ulkuntas and Oisu limestones with Decoroproetus artus, D. cf. evexus, 
Otarion curvulum, (). gibberum, Dicranogmus confinis, Platycoryphe sinensis, Giraldibella 
bella, Streptis altosinuata, Leptaena rugosa, Holorhynchus giganteus, Proconchidium 
tshuilense, Spirigerina plana, Hemiagetolites ramosus, Catenipora inordinata, Plasmoporella 
convexotabulata, Propora intercedens, Heliolites parvulus, Beloitoceras s u m ,  Tshuiliceras 
lobatum, Michelinoceras procurrens, Geisonoceras fustis, Acodus similaris, Eobelodina 
fornicala, Icriodella and other (Келлер , 1956; Страт, сл.,
1975; Граница •••> 1980).

Cholponata Formation (Upper part) [16]. Rhythmically alternated many-coloured polymictic 
sandstones, siltstones, mudstones, Aletograptus
(Геологиа СССР, 19726; Королев, Мисюс, 1982 )•

Chonkaindy Formation [14]. In the lower part polymictic conglomerates, gritstones; in the 
upper part red siltstones, mudstones, sandstones, Middle and Upper Ordovician conodonts.

Dolon Formation [18]. In the lower part - polymictic conglomerates, gritstones, 
sandstones; higher flyschoid alternation of sandstones, siltstones, mudstones with rare 
biohermal limestones and members of andeslte-dacite tuffs. Upward four graptolite zones are 
distinguished: 1 - Expansograptus hirundo, 2 - Ptilograptus delicatulus, 3 - Glyptograptus
teretiusculus, 4 - Nemagraptus; Higher beds with: 1 - Ishimia, 2 - Leptellina, 3 -
Christiania. In the upper part trilobites of Dulancara Horizon are known
(Геология СССР,19726; Страт, сл., 1975; Королев,Мисюс, 1982).

Dolonata Formation [16]. Organic-detrital and algal limestones with Nuia sibirica; in the



middle part - mudstones, siltstones with Tetragraptus serra, T. quadrlbrachlatus, Acrograptus 
acutldens, A. gracilis, Isograptus caduceus, Dichograptus octobrachlatus; in the upper part - 
limestone conglomerates, limestones, siltstones, sandstones with Pseudotrigonograptus
ensiformis, Ptilograptus cf. delicatulus, Glossograptus hincksi, Bumastides betpakensis, 
Lisogorites striatus (Геология СССР, 19726 ; Королев, Мисюс, 1982.

Dulancara Formation [24, 25, 26]. Green coloured conglomerates, sandstones, siltstones,
members of bedded and biohermal limestones. Otar beds with Hebertella brevis, Plaesiomys 
(Dlnorthis) kassini, Shizophorella? kasakhstanica, Shlyginia extraordinarla, Anoptambonites, 
Sowerbyella, Otarorhyncha otarica, Zygospira parva, Isotelus levis, Dulanaspis levis,
Pliomerina unda; Protaraea (?) sp., Proheliolites ex gr. mirandus, Proheliolites (?) sp.,
Orthograptus almatyensis and others; Degeres beds with Opslmasaphus kolovae, Ampyx
sergunkovae, Pragmorthls, Oniella, Glyptambonites musulosus, Shlyginia extraordinarla,
Anoptambonites, Sowerbyella insueta, Rhipidomena ?, Tetrapharelella, Holtedahlina, Glyptomena, 
Platymena and others: Akkol beds with Plasmoporella kasachstanica, Amsassia chaetetoides,
Oniella, Glyptambonites musculosus, Spiregerina pennata, Dicellograptus pumilus, 
Cllmacograptus pygmaeus, £. typicalis posterus, C • tatinae, Orthograptus amplexicaulis, ()•
quadrimucronatus (pumilus Zone) (Келлер , 1956; Никитин, 1972; Страт, сл.,
1975; Аполлонов, Цай и др., 1980а).

Dulygaly Formation [4]. Rhythmically alternated, green-coloured sandstones and
siltstones. In the lower part - Dicellograptus vagus, Cllmacograptus riddelensis,
Pseudoclimacograpus scharenbergi, Glyptograptus euglyphus (euglyphus Zone); in the upper part 
Opslmasaphus kolovae, Ampyx sergunkovae, Plaesiomys (Dlnorthis) , Kassinella globosa
(Книппер, Никитин > 1962; Страт, сл. > 1975; Никитин 1972).

Dzhartash Formation [14]. Dark argillaceous, cherty shales, siltstones, sandstones, 
limestone intercalations (Геология СССР, 1972Й-

Erkebidaik Formation [19, 20, 22, 32, 33]. Rhythmically bedded, green-coloured polymictic 
sandstones, siltstones, conglomerates; in some areas [32, 33] tuffs. Dicellograptus intortus, 
Dicranograptus ramosus, I). nicholsoni, Orthograptus acuatus, Glossograptus hincksi,
Lasiograptus costatus (multidens Zone) Борукаев , 1955; Никитин , 1972; Страт, сл. ,
1975 цай , 1976).

Erzhan Formation [22]. Light-grey, red, yellowish cherts, jaspers, cherty siltstones, 
grey and red siltstones and sandstones. Two members are distinguished: low member cherty and 
upper member mainly terrigenous. In the cherts two conodont assemblages are known: lower - 
with Oistodus gracilis, (). cf. forceps, Periodon flabellum, Drepanodus cf. sculpaneus; upper - 
with Periodon cf. aculeatus aculeatus, Periodon sp., and others (Никитин, Аполлонов, Цай » 
1968;никитин 1972).

Esil Formation [1]. Green-coloured, fine-grained sandstones, calcareous siltstones,
limestones. Dicranograptus nicholsoni, Cllmacograptus caduceus, C • typicalis,
Pseudoclimacograptus scharenbergi, Glyptograptus vespertinus, Orthograptus quadrimucronatus, 
£. pageanus (caduceus Zone), Shlyginia declivis, Ishimia, Anoptambonites, Glyptomena onerosa 
(Труды ....I960; Геология СССР, 1972a ; Страт, сл., 1975).

Ichkebash Formation [8]. Greenish-grey sandstones, siltstones, mudstones. In the lower 
part Glyptograptus ex gr. teretiusculus, Diplograptus aff. multidens, Orthograptus ex gr. 
amplexicaulis; in the upper part Kassinella, Sowerbyella, Plaesiomys (Dlnorthis)
(Геология СССР, 19726 ; Страт, сл., 1975 ; Королев, Мисюс, 19«^ ).

Iradyr Formation [19]. Jaspers, phthanites, cherty siltstones, quartzose sandstones. 
Linnarssonla aff. gorjanskii, Acrotreta ulrichi, Paracordylodus gracilis (Борисенок, Герасимова,

3a*4f f h £ e § W  97? о * т ! Ж £ еНОГ19]?81 > • Grey, greenish, red siltstones, mudstones, jaspers,
I phthanites, sandstones and basalt members. In the cherts - Paracordylodus gracilis 
' ( Геология СССР, 1972a;Борисенок, Гервсимова, Зайцев и др., 1979).

Isobilinaya Formation [20]. Greenish-grey, red rhythmically bedded mudstones and 
siltstones. In the lower part - Dicellograptus vagus (euglyphus Zone); in the upper part - 
Expansograptus superstes, Dicellograptus sextans exilis, Dicranograptus brevicaulis,
Nemagraptus sp., Cllmacograptus bicornis, Pseudoclimacograptus stenostoma, Glyptograptus 
teretiusculus (gracilis Zone)
(Никитин, А п о л л о н о в , Цай,1968;Ни к и т и н , 1972; Цай, 1976).

Itmurundy Formation [39]. Green, greenish-grey amygdaloldal basalts, tuffs, beds of 
many-coloured cherty siltstones and jaspers. Pygodus serrus, Periodon aculeatus, Spinodus 
spinatus, Panderodus cf. similaris, Protopanderodus cf. varicostatus, Carposhaera, Cenasphaera 
(Кошкин , 1971;Антонкж , 1974; Новикова, Герасимова, Дубинина Г 1983).



Kalmakkol Formation [2]. Rhythmic alternation of green-coloured siltstones, polymictic 
sandstones and conglomerates. In the lower part - Dicellograptus sextans, Dicranograptus 
nicholsoni, Diplograptus multidens, Glyptograptus teretiusculus, Amplexograptus perexcavatus 
(multidens Zone); in the middle part - Orthograptus almatyensis, £. pageanus (caudatus Zone); 
in the upper part - Dicellograptus morrisi, Climacograptus typicalis, Orthograptus (pumilus 
Zone), Sphaerexochus hisingeri, Pliomerina cf. dulanensis (Геология СССР, 1972а;Минервии , 
Бабичев, Тенякова, 1974).

Kamal Formation [5]. In the lower part - greenish-grey mudstones with Tetragraptus 
bigsbyi, T. pendens, Expansograptus extensus, Phyllograptus anna (f ruticosus Zone); in the 
middle part - Goniograptus geometricus, Tetragraptus amii, T. bigsbyi, T. recllnatus, 
Expansograptus sp., Didymograptus protobifidus (protobifidus Zone), Dichograptus maccoyi, 
Phyllograptus anna, Expans og rap t us extensus, Isograptus maximodivergens, I_. elegans
(maximodivergens Zone), Tetragraptus serra, Pseudotrigonograptus ensiformis, Expansograptus 
hirundo (hirundo Zone); in the upper part - grey cherty mudstones and black jaspers with 
Tetragraptus bigsbyi, Pseudotrigonograptus ensiformis, Acrograptus cognatus, Glyptograptus 
dentatus, Paraglossograptus tentaculatus (tentaculatus Zone) and Pseudoclimacograptus 
romanovskyi, Glyptograptus dentatus, Glossograptus acanthus (romanovskyi Zone)
(Анкинович,1961;Никитин, Цай, Никитина, 1978).

Kanachu Formation [5,8]. Green-grey sandstones, siltstones, intercalations of gritstones 
and conglomerates ( Страт, сл. , 1975; Королев, Мисюс, 1982).

Karabalta Formation [14]. Green-grey sandstones, siltstones, mudstones, lenses of 
limestones. Triarthrus turkestanicus, Telephina, Diplograptus, Glyptograptus, Glossograptus, 
Orthograptus, Reteograptus and others (Геология СССР, 19726; Страт, с л .,1975;Королев,Мисюс,1982)

Karabatyr Formation [11]. Green-coloured conglomerates, sandstones, siltstones,
mudstones, intercalation of limestones. Orthograptus cf. abbreviatus, Illaenus bajanaulicus, 
Encrinurus, Glyptoglossa ardmillanensis, Agetolites minor, Mesofavosites dubius 
(Минервин, Бабичев, Тенякова, , 1974).

Karadzhorga Formation (Upper part) [18]. Tuffs of plagioclase porphyrites, dacite 
porphyrites, polymictic conglomerates, sandstones, members of cherty siltstones, jaspers, 
massive biohermal limestones with Tremadocian trilobites
(Геология СССР,19726; Страт, сл., 1975; Королев, Мисюс, 1982).

Karagach Formation [35]. Dark-grey sandstones and siltstones. In the lower part -
Dicranograptus nicholsoni, I), ramosus, I). hians, Diplograptus deminutus, D. multidens, 
Orthograptus calcaratus (multidens Zone); in the upper part - Dicranograptus hians, 
Climacograptus brevis strictus, £. caudatus, spiniferus, Pseudoclimacograptus clevensis, 
Orthograptus quadrimucronatus (caudatus Zone), Remopleurides asiaticus, Opsimasaphus, nCybelen 
weberi, Acculina (Страт, сл., 1975).

Karakan Formation [12]. Quartz arkoses, siltstones and limestones with Bathyuriscops 
granulatus, Westonia, Paterulla cf. perfecta, Elliptoglossa silvanica, Ephippelasma aff. 
spinosum, Scaphelasma mica, Loganograptus, Pseudotrigonograptus ensiformis, Expansograptus 
(Келлер, Лисогор, 195^; Страт, сл., 1975 ; Никитин, Аполлонов , Цай и др.
, 1980а).

Karakongoy Formation [36]. Greyish-brown porphyrites and andesites tuffs, sandstones, 
beds of conglomerates ( Геология СССР , 1972a; Никитин , 1972).

Karakorum Formation (Upper part) [6]. Carbonaceous-argillaceous, carbonaceous-cherty 
mudstones, siltstones, beds of limestones and dolomites. Tetragraptus similis, Phyllograptus 
angustifolius, Didymograptus suecicus, Expansograptus hirundo, Glyptograptus dentatus 
( Геология СССР,19726; Страт, сл., 1975 7 Т

Karamoynok Formation [14]. Reddish and many-coloured polymictic conglomerates, sandstones 
(Геология СССР, 19726; Страт, сл., 1975; Королев,Мисюс, 1982).

Karamurun Formation [38]. Green, greenish-grey volcanics of the basaltic composition, 
beds of cherty rocks ( Страт, сл. , 1956; Новикова,Герасимова, Курковская, > 1985).

Karashoshak Formation [23]. Greenish-grey sandstones, siltstones, beds of many-coloured 
jaspers, phthanites, lenses of limestones ( Бабичев, Борисенок, Великовская и др. , 1977).

Karasuir Formation [4]. In the lower part - green, grey mudstones with Anisograptus 
communis, Adelograptus kasakhstanensis, Clonograptus limatus, Bryograptus ulutauensis, 
Schizograptus spectabilis (Anisograptus-Bryograptus Zone); in the middle part - black cherts 
with Paratetragraptus acclinans, P. approximatus, Tetragraptus aequilis, T. quadrlbrachlatus, 
T. hart* (approximatus Zone); in the upper part - grey cherty mudstones with Goniograptus sp., 
Tetragraptus bigsbyi, T. quadrlbrachlatus, T. pendens, Phyllograptus ilicifolius, 
Expansograptus extensus (fruticosus Zone) and Phyllograptus, Pseudotrigonograptus ensiformis, 
Expansograptus suecicus, Glyptograptus dentatus (Tentaculatus Zone) ( Книппер ,
1959; Никитин , 1972; Цай, 1974a; Страт, сл., 1975).



Karatal Formation [24]. Greenish-grey siltstones, sandstones, conglomerates, beds of the 
acid tuffs. In the middle part - Gonlograptus thureaui, Tetragraptus quadribrachiatus, 
Phyllograptus anna, Expansograptus extensus, Didymograptus protobifidus (protobifidus Zone) 
(Маркова , 1961; Палец, 1965;Страт. сл., 1975; Никитин, Аполлонов, Цай и др. , 1980а).

Karatas Formation [23]. Many-coloured jaspers and cherts, carbonaceous, argilleaceous 
mudstones, siltstones, quartz sandstones with Prioniodus evae, Oistodus triangularis 
(Страт, сл ., 1975;Борисенок, Герасимова, Зайцев и др., 1979).

Kargaly Formation [1, 2, 4]. Andesitic porphyrites and tuffs, sandstones, siltstones, 
lenses of limestones. In the lower part - Catazyga ex gr. headi, Remopleurides; in the upper 
part - Pulanaspis levis ( Никитин , 1972; Минервин,Бабичев, Тенякова , 
1974; Страт, сл. , 1975).

Kashkenbay Formation [30]. Grey conglomerates, gritstones, quartz arkoses and polymictic 
sandstones with calcitic matrix, siltstones, limestones. Ctenodonta, Pararaphistoma 
( Пупышев , 1974).

Kazyk Formation [39]. Red, rare greenish, grey jaspers, cherty siltstones, mudstones, 
beds of andesite-basalt lavas, breccia and sandstones. Pygodus serrus, _P. anserinus, Periodon 
aculeatus aculeatus, Protopanderodus varicostatus, Eoplacognathus lindstroemi, Carposphaera 
aff. папа (Кошкин , 1971; Антонюк , 1974; Новикова, Герасимова, Дубинина , 1983).

Kendyktas Formation [15]. Dark-grey, greenish siltstones and sandstones. In the lower 
part - Hysterolenus sp., Shumardla sp., Desmograptus sp.; in the upper part - Rabdinopora 
asiaticum, Anisograptus richardsoni, Staurograptus dichotomus (dichotomus Zone), Symphysurus, 
Euloma, agnostids ( Келлер, Королева, Рукавишникова и др. , 
1956; Келлер, Рукавишникова , 1961; Страт, сл., 1975).

Kendykty Formation [32]. Greenish-grey greyish-brown porphyrites and andesite-basalt 
tuffs and basalt tuffs, volcanomictic sandstones and conglomerates, ribboned cherty 
siltstones, cherts. Craniops tennuis, Lingulella lepis, Broeggeria aff. kushanica, Oistodus, 
Prioniodus, Cenosphaera, Linosphaera ( Никитин, Аполлонов, Цай , 1968; Никитин , 
1972;Тенякова,Калинин, 1980).

Keptash Formation [13]. Sandstones, siltstones, gritstones, tuffs, andesite porphyrites. 
In the lower part - Holasaphus aff. moorei, Lloydia aff. saffordi, Bathyurus; in the upper 
part - Tripteroceras sp. ( Геология СССР, 19726; Страт, сл.,1975; Королев, Мисюс,1982).

Kerimbek formation [31]. Basalt, tuffs, tuffosandstones, siltstones. Broeggeria 
(Никитченко , 1978).

Keskentas Formation [15]. Andesite porphyrites, tuffs, grey and reddish sandstones, 
siltstones, limestones. Eoanastrophia kurdaica, Plasmoporella (Рукавишникова,Салин , 
1965; Страт, сл. , 1975).

Kogedey Formation [29, 30]. Greenish-grey polymictic sandstones, rarely small-pebble 
conglomerates, liparite-dacite tuffs ( Алъперович , 1971; Пупышев , 1974).

Kokbulak Formation (Upper part) [4, 5]. Limestones, beds of mudstones. In the Baykonur 
river area - Micragnostus, Niobella, Remizites, Arthrorhachis girvanensis, Geragnostus ex gr. 
sidenbladhi, Neoagnostus, Leiagnostus, Hysterolenus. In the Bolshoy Karatay [5] - 
Clonograptus flexilis, Paratetragraptus acclinans, P̂ . approximatus, Tetragraptus harti, T̂ . 
quadribrachiatus, Expansograptus (approximatus Zone ( Страт, сл. , 1975 ;
Никитин, Цай , Никитина , 1978).

Kokdombak Formation [11]. Greenish-grey and red quartz arkoses siltstones and mudstones, 
beds of gritstones. In the lower part - Broeggeria salteri, Obolus fesmanteli, Lingulella 
lepis, Acrotetra seebachi and others; in the upper part - Paracraniops, Pachiglossella eldery, 
Eodinobolus and others (Геология СССР,1972a;Минервин,Бабичев,Тенякова , 1974).

Koryk Formation [37]. Greenish-grey olivine basalt, tuffs, tuffogenous sandstones, lenses 
of limestones with Remopleurides pisiformia, Illaenus linnarssoni, Bulbaspis 
(Звонцов, Фриц , 1974, 1983).

Kosmurun Formation (Lower part) [37]. Green-coloured, red sandstones, siltstones, 
mudstones, grey limestones, andesite-basalt lavas and tuff members, rarely liparite-dacite 
lavas and tuffs. In the lower part - graptolites Dicellograptus anceps and corals with 
Catenipora libera; in the upper part - corals and brachiopods of the Holorhynchus giganteus 
beds association ( Звонцов , Фриц , 1974, 1983).

Kotombuz Formation [11]. Grey, green-grey polymictic sandstones and siltstones. 
Chonetoidea simorinl, Leptelloidea aff. leptelloides ( Минервин,Бабичев, Тенякова , 
1974).

Koysu Formation [16]. Andesite, andesite-dacite porphyrites, beds of tuff©conglomerates, 
cherty rocks and limestones. Sphaerexochus hisingeri ( Королев ,Мисюс , 1982).

Kubasadyr Formation [3]. Conglomerates, sandstones (Минервин,Бабичев,Тенякова,197^).
Kuyandy Formation [11, 12]. Andesite porphyrites, rudaceous tuffs, volcanomictic 

sandstones, conglomerates, biohermal limestones, Plaesiomys (Dinorthis), Zygospira, 
Heptabronteus romanovskyi, Remopleurides pisiformis ( Геология СССР, 1972a;Минервин,



Бабичев , Тенякова, 197^ ).
Kulanbulak Formation [36]. Green-coloured conglomerates, sandstones, grey limestones. In 

the lower part - Orthograptus quadrimucronatus; higher - beds with Amsassia chaetetoides, 
Procheliolites koskarasuensis, Protaraea tumulosa, Gorbyoceras cf. simile, Schizophorella 
kasakhstanica, Kassinella globosa; beds with Agetolites mirabilis, A. multitabulata, A. 
minor, Catenipora subparallela, Plasmoporella convexotabulata, P. spinosa and others; beds 
with Catenipora libera, Agetolites, Saryarkia bandaletovi, Visbilites fragilis, Christiania, 
Illaenus bajanaulicus, Pliomerina dulanensis and others (Никитин, Аполлонов,
Цай > 1968; Геология СССР > 1972а;Борисяк,Ковалевский, Колобова 1974).

Kumay Formation [2]. Quartz arkoses siltstones, jaspers, beds of porphyrites and tuffs. 
In the lower part - Broeggeria salteri, Lingulella lepis, Obolus feistamanteli, Acrotreta 
sabrinae; in the upper part - Didymograptus, Diplograptus (Хабелашвили, 1966 ;
Геология СССР , 1972a; Минервин, Бабичев, Тенякова 1974).

Kuprijanovka Formation [1]. Greenish-grey quartz arkoses, green and red siltstones, 
limestones, tuffs. In the middle part - Expansograptus extensus; in the upper -
Corymbograptus, Glyptograptus dentatus, Climacograptus macoris, Glossograptus 
(Страт, с л ., 1975;Никитин, Попов, 1983).

Kurbakanas Formation [37]. Grey lavas and liparite-dacite tuffs, tuffaceous sandstones, 
siltstones, limestones. Opsimasaphus, Dindymene, Eodindymene, Cyclopyge, Ptilograptus
delicatulum ( фриц 1974; Звонцов, Фриц, 1983).

Kurday Formation [17]. Greenish-grey, brown sandstones, siltstones, beds of limestones. 
Nanorthis multicostata, Tritoechia kendyktasica, Kayseraspis
( Келлер, Королева, Рукавишникова и др. , 1956; Геология СССР ,
1971; Страт, сл. , 1975).

Kushoky Formation [11, 12]. Light-grey quartz sandstones and quartz arkoses siltstones, 
cherts and jaspers. In the Sarysu-Teniz region [11]: in the middle part - Tetragraptus
quadrlbrachiatus, Phyllograptus anna, Corymbograptus def lexus , Isograptus maximodivergens, I_. 
gibberulus (maximodivergens Zone); in the upper part - Pseudotrlgonograptus enslformis,
Isograptus divergens, Glossograptus acanthus (hirundo Zone); in the Betpak-Dala [12]; in the 
lower part - Kinnegraptus sp., Paratetragraptus acclinans, P̂ . approximatus (approximatus
Zone); in the middle part - Dichograptus separatus, Tetragraptus harti, Phyllograptus
angustifolius, Expansograptus extensus, Didymograptus (protobifidus Zone) and Dichograptus 
maccoyi, Phyllograptus typus, Pseudotrigonograptus enslformis, Isograptus lunatus, I_.
maximodivergens, JL. victoria (maximodivergens Zone) ( Четверикова , 1960;
Геология СССР , 1972a; Никитин, Аполлонов, Цай и др. , 1980а).

Kuvsk Formation [38]. Poly-coloured jaspers, cherty radiolarian - sponge siltstones, 
sandstones, members of andesite tuffs, lenses of limestones. Agetolites, Catenipora,
Heliolites cf. pseudobelus ( Никитин , 1972).

Kyzylsay Formation [24, 25, 26]. In the lower part - light-grey sandstones and
conglomerates; in the upper part - rhythmically bedded grey sandstones and dark,
greenishy-grey siltstones. Climacograptus aff. mississippiensis, Orthograptus amplexicaulis 
( Келлер, 1956; Страт, сл. , 1975; Никитин, Аполлонов, Цай и др., 1980а).

Kyzylzhar Formation (Upper part) [29]. Grey thin-layered or brecciated limestones. In
the lower part - middle Cambrian trilobites ( Пупышев, 1974).

Lidlevka Formation [10]. Green-coloured sandstones, siltstones, intercalations of 
volcanomictic conglomerates and tuffs. In the lower part - Expansograptus superstes, 
Climacograptus bicornis, £. peltifer, Shumardia lacrima (gracilis Zone); in the upper part -
Dicranograptus nicholsoni, I). ramosus, Glyptograptus teretiuscuius, Amplexograptus
perexcavatus, Orthograptus calcaratus (multidens Zone), Shumardia analoga, Telephina 
bipunctata, Trigonaspis fortis ( Копяткевич, Фриц, Шлыгин и др. , 1967;Геология СССР,
1972а; Никитин > 1972).

Malkeldy Formation [37]. Grey limestones with beds of greenish siltstones, volcanomictic 
sandstones, basalt lavas and tuffs. Glaphurina weberi, Remopleurides pisiformls,
Sphaerexochus hisingeri ( Звонцов , Фриц,
1974, 1983).

Mamat Formation [34]. Grey greenish volcanomictic sandstones, siltstones, tuffs and
limestones. Nanorthis ex gr. multicostata, Clarkella supina, Tetralobula latens, Triarthrus, 
Loganopeltis, Ceratopyge, Niobe (Никитин, 1972).

Mayatas Formation [10]. Green-coloured sandstones, siltstones and limestones with
Orthograptus pauperatus, Remopleurides pisiformis, Heptabronteus romanovskyi, Hammatocnemis 
tetrasulcatus, Splrigerina ( Геология СССР , 1972a ;
Страт, сл. , 1975).

Maykain Formation [33]. Greenish-grey, greyish-brown basalts, andesite basalts, tuffs,
members of cherty siltstones and jaspers. In the upper part - Drepanodus sp., Periodon cf.
aculeatus, Cordylodus cf. spinatus, Oistodus, Eliptoglossa aff. ovalis, Lingulella tenuitesta,



Eurytreta curvata ( Михайлова, Шебуняев и др.
, 1981).

Maykul Formation [27]. Greyish-green, dark-grey sandstones, siltstones, members of 
light-grey and red cherts and jaspers. Periodon aculeatus aculeatus, Pygodus serrus 
( Маркова » 1961; Токмачева, Кузнечевский, Палец,
1976;Никитин, Аполлонов, Цай и др. » 1980а, б).

Maylisor Formation [10]. Andesite porphyrites, tuffs, volcanomictic sandstones, 
siltstones, members and lenses of limestones. Basilicus sp., Heptabronteus romanovskyi, 
Lonchodomas tecturmasi, Plaesiomys (Dinorthis), Rhynchotrema ( Никитин 
1972; Страт, сл. , 1975; Кленина, Никитин,
Попов , 1984).

Namas Formation [34]. Greenish-grey, greyish-brown porphyrites and andesite tuffs, rare 
basalt tuffs, beds of sandstones and siltstones. Dulanaspis levis, Bulbaspis mirabilis, 
Opsimasaphur kolovae, Sowerbyella akdombakensis, Zygospira parva, Agetolites, Propora,
Plasmoporella ( Никитин,
1972;Страт. сл., 1975);Кленина, Никитин, Попов , 1984).

Nayman Formation [34, 35]. Dark-grey, black carbonaceous cherty-clay mudstones, greenish 
siltstones, grey quartz arkoses, polymictic sandstones, limestones. In the lower part - 
Loganograptus logani, Tetragraptus bigsbyi, Phyllograptus anna, Expansograptus hirundo
(hirundo Zone); in the upper part - Expansograptus sp., Climacograptus sp., Glyptograptus 
dentatus, Pliomerops similis ( Никитин, Аполлонов, Цай , 1968; Никитин , 1972;Страт, сл 
1975).

Oisaksaul Formation [26]. Green-coloured polymictic conglomerates, sandstones,
siltstones, beds of limestones, olistostromes. Dicellograptus sextans exilis. Dicranograptus 
ramosus, Climacograptus bicornis, £. peltifer (multidens Zone), Telephlna bipunctata,
"Robergia" marianna, Parabasilicus, Glyptambonit es musculosus
( Никитин, Аполлонов, Цай и др. , 1980а).

Oldzhobay Formation [9]. Red-coloured, green-coloured, cherty mudstones, siltstones beds 
of sandstones. Conodonts and other fossils. (Геология СССР,1972б;Страт. сл. , 1975; 
Королев, Мисыс,19в2).

Ого Formation [32]. Greenish-grey, greyish-brown, brown polymictic sandstones,
conglomerates, green and red siltstones, beds of tuffs and limestones. Climacograptus 
supernus, Proconchldium munsteri, Holorhynchus giganteus ( Никитин, Аполлонов, Цай ,
1968;Геология СССР , 1972а; Никитин, 1972).

Rgayty Formation [15]. Porphyrites, andesite tuffs, polymictic conglomerates, sandstones 
and siltstones. Orthambonites butsi, Scaphorthis, Strophomena, Maclurites magnus,
Lesueurilla, Spirotomaria ( Рукавишникова, Салин, 1965 ; Геология СССР,
1971;Страт. сл., 1975)•

Saga Group [10]. Porphyrites, basalt-andesite tuffs, volcanomictic sandstones,
siltstones, lenses of limestones, in the upper part - dacitic lavas and tuffs members. 
Expansograptus superstes, Dicranograptus brevicaulis, Climacograptus bicornis, Orthograptus 
whitfieldi (gracilis Zone), Shumardia lacrima (Копяткевич, Фриц,Шлыгин и др. ,
1967;Никитин, 1972 Геология СССР, 1972а; Цай , 1976).

Sargaldak Formation [34]. Rhythmically bedded green-coloured conglomerates, sandstones
and siltstones, lenses of limestones. Dicranograptus nicholsoni, Climacograptus bicornis, 
Pseudoclimacograptus scharenbergi, P. stenostoma, Glossograptus hincksi (multidens Zone), 
Colobinion parallels, Pseudosphaerexochus pahnshi, Lyralichas, Holotrachelus, Archaeorthis 
oplma, Tuvinia extrema, Perimecocoelia semicostata, Eoanastrophia extenuata 
(Никитин, 1972; Страт, сл., 1975 Кленина, Никитин, Попов , 1984).

Sarybastau Formation [15]. Dacite and porphyrites, in the lower part - conglomerates and 
sandstones (Рукавишникова, Салин , 1965; Геология СССР, 1971; Страт, сл. > 1975).

Sarybidaik Formation [32, 33]. Grey, greenish-grey, rarely greyish-brown sandstones,
cherty siltstones, andesitic porphyrites and tuffs. In the upper part - limestones. In the 
siltstones - Didymograptus acutus, Expansograptus suecicus; in limestones - Thaleops cf. 
rectangularls, Plectorthis, Tarphodonta b i c o mlgera, Shlyginia declevis, Ishimia, Strophomena, 
Camerella ( Борукаев, 1955; Никитин, Аполлонов, Цай > 1968; Никитин >
1972 Страт, сл., 1975).

Sarydzhas Formation [9]. Rhythmically bedded members of poorly sorted sandstones and 
siltstones (Геология СССР, 19726; Страт, сл.,1975; Королев, Мисыс, 1982).

Saryshoky Formation [34]. Grey, greyish-brown andesite porphyrites and tuffs,
volcanomictic conglomerates, sandstones, siltstones, lenses of limestones. Apatokephalus 
dubius, Pliomerops, Tesselacauda ( Никитин , 1972; Геология СССР, 1972a;
Страт. Сл., 1975).

Satpak Formation [22]. Greenish-grey glauconitic sandstones, siltstones. In the lower 
part - Bienvillia tetragonalis tetragonalis, Callograptus olentensis, Dendrograptus yini,



Rhabdinopora asiatlcum (yini Zone); in the upper part - Anisograptus rlchardsoni,
Staurograptus dichotomus (dichotomus Zone), Broeggeria salteri, Acrotreta sabrinae, Obolus 
feistmanteli (Страт, сл.,1975; Цай , 1983).

Satybay Formation [23]. Greenish-grey polymictic sandstones, siltstones, beds of cherty 
rocks, members of andesite-basalt porphyrites and tuffs, lenses of limestones. Sidericrinus, 
Partiocrinus (Борисенок, Герасимова,Зайцев и др., 1979).

Savid Formation [11,12]. Andesite-basaltic porphyrites and tuffs, conglomerates, 
volcanomictic sandstones (Геология СССР , 1972а;Страт.сл 1975).

Sazy Formation [19]. Basalt porphyrites and tuffs, volcanomictic sandstones, red 
jaspers. In the cherts - Paracordylodus gracilis (Борисенок,Герасимова, Зайцев и др.,
1979; Борисенок, 1981).

Shabakty Formation (Upper part) [7]. Limestones, dolomites, dolomitized limestones. 
Upward six trilobite zones are distinguished: 1 - Euloma limitaris-Batyraspis; 2 -
Dikelokephalina; 3 - Trinodus; 4 - Szechuanella-Apatokephalus; 5 - Nileus; 6 -
Bathyuriscops-Taihungshania; Seven conodont zones are distinguished: 1 - Cordylodus proavus; 
2 - C. oklanomensis; 3 - £• lindstromi; 4 - _C. prion, 5 - Drepanodus subarcuatus, 6 - Acodus
deltatus, 7 - Prioniodus evae ( Анкинович , 1961; Страт, сл., 1975;Аполлонов, Чугаева,
1982).

Shakshan Group [22]. Alternation of green-coloured sandstones, siltstones, gritstones and 
conglomerates, members of tuffs, lenses of limestones. In the lower part -
Pseudoclimacograptus, Glyptograptus artschalensis, Orthograptus and others (Erkebidaik 
Formation); in the middle part - Dicellograptus elegans, Dicranograptus nicholsoni, 
Pseudoclimacograptus scharenbergi, Glyptograptus asiaticus, Orthograptus amplexicaulis 
(caudatus Zone), Glaphurina weberi, Stenopareia linnarssoni, Heptabronteus romanovskyi, 
Spirigerina, Reuschia and others; in the upper part (Zharyk beds) - Dicellograptus, 
Pseudoclimacograptus clevensis, Orthograptus amplexicaulis (pumilus Zone) Phyllipsinella 
parabola, Trinodus tardus, Hammatocnemis tetrasulcatus, Cyphonisus socialis, Diambonia septata 
(Борукаев , 1955; Никитин , 1972;Аполлонов , 1974; Страт, сл., 1975).

Sherbakty Formation [15]. Greenish-grey quartz arkoses, polymictic sandstones,
siltstones, carbonaceous cherty mudstones. In the upper part they include a member of grey 
limestones. Phyllograptus densus, Pseudotrigonograptus enslformis, Expansograptus suecicus, 
Glyptograptus dentatus. In the limestones - Bathyuriscops cf. granulatus
(Рукавишнркова, Салин , 1965;Геология СССР , 1971; Страт, сл., 1975).

Sholakbulak Formation [30]. Grey, yellowish sandstones, cherty siltstones, argillic 
limestones. Orthambonites, Basilicus aff. tyrannus ( Пупышев , 1974).

Shundy Formation [30]. Grey and black limestones, beds of dolomites. Glyptograptus aff. 
dentatus, Endymionia kasakhstanica ( Геология СССР , 1972а;Пупышев , 1974).

Suyndyk Formation [5]. Green-coloured, in the lower part reddish siltstones, mudstones, 
rarely sandstones. Glyptograptus euglyphus, Orthograptus (euglyphus Zone) (Анкинович ,
1961;Страт. сл., 1975; Никитин, Цай , Никитина , 1978).

Taldyboy Formation [34]. Green, greenish-grey, greyish-brown conglomerates, volcanomictic 
sandstones, siltstones, limestones, beds of andesite porphyrites and tuffs. Schizophorella 
kazakhstanica, Plaesiomys abayi, Hebertella brevis, Triplesia subcraigensis, Zygospira parva, 
Pliomerina unda, Cybele weberi, Opsimasaphus, Reuschia sokolovi densa, Catenipora
subparallela, Pseudoclimacograptus scharenbergi, Orthograptus pauperatus (Никитин, ,
1972; Страт, сл. > 1975; Кленина, Никитин, Попов , 1984).

Talgar Formation [17]. Poly-coloured arkoses sandstones, siltstones, beds of algal 
limestones ( Королев, Мисыс , 1982).

Talsay Formation [3]. Grey, reddish cherty mudstones, in the upper part quartz and 
greywacke sandstones. Loganograptus logani, Tetragraptus pendens, T. serra, Expansograptus 
hirundo, Acrograptus nicholsoni (hirundo Zone) (Хабелашвили, Цай,1966; Цай,
1974a; Страт. Сл., 1975).

Tamdysu Formation [8]. In the lower part - mudstones, beds of limestones; in the middle 
part - phthanites, carbonaceous-argillaceous mudstones with Tetragraptus amii, T̂ . serra, 
Expansograp tus suecicus, E. ensjoensis, Dichograptus separatus; in the upper part - 
carbonaceous-argillaceous and carbonaceous-cherty mudstones with Phyllograptus angustifolius, 
P̂ . anna, Expansograptus robustus, Amplexograptus aff. confertus, A. maxwell! 
( Зубцов , 1961,Геология СССР, 19726 ;Страт, сл., 1975;Королев, Мисыс, 1982).

Taranchlbulak Formation [17]. Andesite porphyrites, tuffs and sandstones. Isotelus 
romanovskyi, Basilicus aff. tyrannus ( Королев, Мисыс , 1982).

Tasoba Formation [2]. Grey, reddish siltstones, cherty-carbonaceous mudstones, jaspers. 
In the lower part - Craniops aff. attenuata, Obolus murrayi, Ellptoglossa ovalis and others; 
in the upper part - Pseudoclimacograptus ( Минервин, Бабичев, Тенякова , 1974;
Страт, сл., 1975).

Tauken Formation [19, 20]. Green-coloured siltstones, sandstones, conglomerates, beds of



limestones. In the lower part - Dicranograptus ex gr. nicholsoni; in the upper part - 
Cheirurus kasakhstanicus, Heptabronteus romanovskyi, Pliomerina unda, Stenopareia linnarssoni, 
Plaesiomys (Dinorthis) kassini, Otarorhyncha otarica, Zygospira parva, Amsassia chaetetoides, 
Lyopora aff. nikitini, Reuschia cf. sokolovi, Tetraporella montyculinporoides, Proheliolites 
koskolensis (Страт. сл., 1975).

Tekely Formation [31]. Green-coloured sandstones, siltstones, grey, dark-grey
carbonaceous cherty-carbonaceous, calcitic mudstones, jaspers, limestones beds. In the lower 
part - Clonograptus, Tetragraptus fruticosus, T. pendens (fruticosus Zone); in the upper part 
- Phyllograptus, Glyptograptus dentatus, Glossograptus acanthus, Periodon aculeatus aculeatus 
(Страт, сл., 1975; Никитченко , 1978; Севрыгин, Цай,Рылъская > 1982).

Tekturmas Formation [38]. Diverse mainly red jaspers, cherty siltstones, breccia, beds of 
andesite-basaltic volcanics. Pygodus serrus, £. anserinus, Periodon aculeatus aculeatus, £. 
aculeatus zgierzensis, Microzarkodina ozarkodella, Semiacontiodus cornuformls 
( Страт, сл.,1956; Новикова, Герасимова, Курковская » 1985).

Temirastau Formation [22]. Greenish-grey volcanomictic conglomerates, sandstones, beds of 
andesite-basalt lavas and tuffs, lenses of limestones. Nanorthis hamburgensis, Apheorthis 
ocha, Palaeostrophia orthia, Glyptotrophia, Clarkella supine, C. turgida, Tetralobula latens, 
Harpides, Niobe ( Ившин, Гречушкин, Заравняева и др., 1974; решение....  1976).

Tjoz Formation [9]. In the lower part - polymictic arkosic conglomerates, sandstones, 
higher organodetrital limestones, mudstones, siltstones, beds of sandstones. Encrinurella 
cantifrons, Heptabronteus romanovskyi, Schizophorella, Dulancarella, Triplesia, Plectatrypa, 
Zygospira ex gr. parva, Plasmoporella ex gr. convexitabulata, Palaeohalysites aff. 
pirsaliensis, Grewingkia, Reuschia and others ( Геология СССР , 19726 ; Страт, сл.,1975; 
Королев, Мисыс > 1982).

Tjuretay Formation [39]. Green-coloured aphyric diabases, spilites, sandstones, 
siltstones, red jaspers. Pygodus anserinus, _P. serrus, Periodon aculeatus aculeatus, P. cf. 
grandis, Protopanderodus insculptus ( Кошкин, 1971; Антонык ,
1974;Новикова, Герасимова, Дубинина > 1983).

Tuyksay Formation (Upper part) [13]. Poly-coloured, volcanomictic sandstones, 
siltstones. Leiagnostus ovalis, Geragnostus terrarius, Rhabdinopleura elliptica, Harpides, 
Niobe ( Геология СССР, 1972 ; Страт, сл., 1975; Королев, Мисыс, 1982).

Ushkyzyl Formation [37]. Grey, greenish and red bedded and massive cherts, jaspers. In 
the base - cherty mudstones, basal quartz arkoses. In the lower part - Finkelnburgla, 
Hesperonomiella, Hystricurus, Pliomerops; higher in the cherts and jaspers - beds with 
Prioniodus cf. elegans, Drepanodus ex gr. proetens, Periodon flabellum, Paracordylodus 
gracilis, beds with Prioniodus evae, Oepikodus smithensis, Oistodus parallelus, Distacodus 
stola, Periodon flabellum, Paracordylodus gracilis, beds with Prioniodus alata
parvidentatus ( Жаутиков, Ившин, 1971; Копяткевич, Конева, Назаров, 1974).

Utmek Formation [13]. Andesite, basalt porphyrites, tuffs (Королев, Мисыс, 1982).
Uzunbulak Formation [25, 26]. Green-coloured polymictic sandstones, siltstones, grey

bedded limestones. In the siltstones - Lisogorites striatus, Ampyxinella biloba, tlSymhysuruslt 
exactus; in the limestones - Bathyuriscops granulatus, Bumastides betpakensis. In the lower 
part - Tritoechia, Syntrophinidae, ltStгophomena,, dubia, Ptllograptus plumosus, 
Pseudobryograptus incertus, Cardiograptus crawfordi, Acrograptus compressus, Janograptus 
gracilis, Climacograptus macoris, Pseudoclimacograptus paradoxus, Diplograptus obuti, 
Paraglossograptus tentaculatus (Kopalyian Horizon, tentaculatus Zone); in the upper part -
Orthidium fimbriatum, Camerella, Idiostrophia, Tetragraptus bigsbyi, Phyllograptus
angustifolius elongatus, £. nobilis, Pseudoclimacograptus remanovskyi, £. angulatus,
Glossograptus horridus (romanovskyi Zone) ( Чугаева, 1958 ; Никитин,
Аполлонов, Цай и др., 1980а).

Zhalair Formation [24, 25, 26]. Greenish-grey, green siltstones, mudstones, reddish
quartz arkoses, dark-grey limestones. Dalmanitina mucronata, I). olini, Leonaspis olini, 
Dicranopeltis, Dalmanella testudinaria, Hirnantia sagittifera, Anisopleurella novemcostata, 
Aegiromena durbanensis, Leptaena aff. rugosa, Leptaenopoma trifidum, Bracteoleptaena polonica, 
Eostropheodonta bublitschenki, Coolinia iliensis and others. Two graptolite zones are
established: lower zone Climacograptus extraordinarius with Climacograptus angustus, C_•
extraordinarlus, £. normalis, Ĉ . cf. mirnyensis and upper zone Glyptograptus persculptus with
Climacograptus angustus, Glyptograptus persculptus ( Граница, 1980).

Zhamanshuruk Formation [39]. Grey, greenish conglomerates, sandstones, siltstones, 
members of andesite-dacite lavas and tuffs, beds of limestones. Heptabronteus romanovskyi, 
Spirigerina ex gr. mavrae, Cyclospira ex gr. elegantula, Plasmoporella, Hellolites
( Страт. сл ., 1975).

Zhanasu Formation [10]. Cherty siltstones, jaspers, tuffs, beds of limestones, in the 
upper part - sandstones and siltstones. Tetragraptus, Glyptograptus dentatus
(Копяткевич, Цай, 1974).



Zhartas Formation [35]. Greenish-grey, greyish-brown andesite porphyrites, tuffs,
sandstones, siltstones. Symphysops subarmata elongata, Microparia speciosa, Cyclopyge 
mirabilis ( Геология СССР, 1972a; Никитин , 1972).

Zhylandy Formation [31]. Massive, rarely bedded limestones, beds of dolomitic limestones 
and dolomites. In the lower part - Heliolltes, Protaraea, Plasmoporella? , Reuschia, 
Lygospiriniae, Cystostroma concinnum and others ( Страт, сл.,1975;Севрыгин,Цай, 
Рулъская, 1982).

Zhyrygauz Formation [7]. Green-coloured siltstones, mudstones, beds of limestones. In
the lower part Linguella, Elkaniidae, Obolidae, Oistodus cf. parallelus, Cordylodus cf. 
angulatus, Phragmodus cf. flexuosus (Аполлонов , Ергалиев , Косанов, in press).

Zorjevka Formation [20]. Grey rhythmically bedded quartz arkoses and siltstones,
limestones. Upward four graptolite assemblages are distinguished: 1. Paratetragraptus 
acclinans, _P. approximatus, akzharensis, Tetragraptus harti (approximatus Zone); 2.
Loganograptus, Tetragraptus bigsbyi, Phyllograptus anna, Pseudotrigonograptus ensiformis, 
Expansograptus pennatulus, Corymbograptus deflexus, Isograptus gibberulus, _1. imitata, I_.
maximodlvergens, Pseudisograptus manubriatus, £. dumosus (maximodivergens Zone); 3.
Tetragraptus serra, Pseudotrigonograptus ensiformis, Isograptus victoria (hirundo Zone); 4. 
Tetragraptus quadribrachiatus, Expansograptus suecicus, Isograptus divergens, Glyptograptus 
austrodentatus, G. dentatus, Glossograptus acanthus (tentaculatus Zone).
(Никитин, Аполлонов, Цай, 1968; Никитин, 1972; Цай, 1974а).

3. CORRELATION CHART FOR THE ORDOVICIAN SYSTEM IN MIDDLE ASIA 
3.1. General characteristic

In Middle Asia Ordovician deposits are known in the South Tien-Shan fold system, in Pamir 
and the southern part of Middle Tien-Shan in the Kuroma area (Mogoltau Mountains in 
Uzbekistan).

Investigations of V.N. Weber, A.F. Lesnikova, B.G. Mukhin, A.P. Markovskyi, B.N. Nasledov, 
V.A. Nikolaev, O.I.Sergunkova, N.M. Sinitzin, P.P. Chuenko, D.I. Yakovlev in the years 1920-30 
laid the foundation of the Ordovician stratigraphy in the region.

These works were continued by Z.M. Abduazimova, R.N. Abdulaev, Yu. N. Apekin, N.M. 
Chapdarova, A.N. Golikov, A.V. Grigoryev, T.A. Dodonova, S.M. Dyufer, M.V. Erina, T.I. 
Khairulina, O.N. Khaletzkaya, A.I. Kim, V.I. Knauf, V.G. Koroljov, A.I. Lavrusevich, 
V.I.Lavrusevich, N.M. Larin, V.L. Leleshus, A.A. Luyk, A.N. Mayorov, B. Ya. Medvedev. G.G. 
Melnik, M.M. Posokhova, L.P. Smirnov, A.F. Stepanenko, L.I. Turbin and Ye. I. Zubtzov et al.

Many geologists, stratigraphers and palaeontolgists of the Ministry of Geology of Uzbek 
SSR, Geological service of Tajik SSR, VSEGEI, Geological institutes of Academies of Sciences 
of Uzbekistan, Tajikistan, USSR, and also the Geological faculty of Leningrad University and 
others are studying the Ordovician of Middle Asia at present. Their data were used in 
compiling the chart.

The Ordovician in Middle Asia is represented mainly by geosynclinal marine terrigenous 
clastic sediments with rare volcanics. Mediterranean cold-water taxa become more
characteristic for faunal assemblages compared with Kazakhstan and Kirgizia. This can be 
noticed especially in the Lower and Middle Ordovician of Zerafshan-Pamir zone.

Three structural-facies zones can be traced according to features of sedimentation and 
faunal composition (Fig. 1):
1. The Kyzylkum-Alay zone includes terrigenous clastic Ordovician successions of the 
Kyzylkum-Nurata area and the Turkestan-Alay mountain area. Graptolites are rare, shelly fauna 
are characteristic for deposits in the zone.
2. The Beltau-Kurama zone (Middle Tien-Shan) according to the deposits and the fauna type is 
closely related to the previous zone.
3. The Zerafshan-Pamir zone includes the succession of the Zerafshan-Gissar mountain area, 
the Zlrabulak mountains, the Kulzhuktau mountains and Pamir. The shelly fauna is more 
characteristic of these deposits than graptolites. Carbonates and volcanics are known in the 
zone.

The Cambrian-Ordovician boundary is fixed in the axial part of Turkestan range in the base 
of the Apchapkan Formation with Callograptus cf. sinicus, Dictyonema uniformis, Clonograptus 
cf. smith!, Anisograptus ?, and Bryograptus ?. The formation rests conformably on Upper 
Cambrian deposits.

The Ordovician-Silurian boundary is best studied at the Shakhriomon pass in the 
Zeravshan-Gissar mountain area. It is traced at the base of the Minkuchar beds with 
Orthograptus sinitzini, equal to the Akidograptus acuminatus Zone in Middle Asia. The beds 
rest conformably on the Upper Ordovician Archalyk beds with Agetolites, Holorhynchus 
glganteus, Proconchidium munsteri, Paraorthograptus pacificus and others 
(Ким, Апекин, Ерина и др. , 1978). The boundary is known also in the Mogoltau mountains,



where it is drawn at the base of the Urubulak Formation with Akidograptus acuminatus. The 
formation rests conformably on the Kayrak Formation with Glyptograptus cf. persculptus.

3.2. Alphabetical List of Local Stratigraphic Unit (Rock Unit)
Akchapakan Formation [6 ]. Polymictic siltstones and sandstones, beds of mudstones with 

Callograptus cf. sinicus, Dictyonema uniformis, Clonograptus cf. smith!, Anisograptus?, 
Bryograptus?• ^

Akmulla Formation [6 ]• Mudstones, siltstones, sandstones and conglomerates.
Oncograptus, Cardiograptus, Didymograptus, Isograptus, Leptograptidae, Euconnochitina brevis 
conica, Eisenacochitina conj-ca, Lagenochitina ovoides.

Altyaul Formation [11 ]. Green siltstones, quartz-polymictic sandstones, volcanics, in 
the upper part limestones. Opikina, Illaenus cf. linnarssoni avus, Agetolites cf.
multitabulatus, Palaeofavosites cf. alveolaris, £. schmid ti, £. cf. extremis, Plasmoporella, 
Acdalopora, Vermiporella? ^Айсанов, Егоров, 1978).

Besapan Formation [4 ]. Quartzose sandstones, siltstones, mudstones. Diplograptidae, 
Conochitina aff. parvicolla, Desmochitina aff. amphora, D. minor typica, Lagenochitina aff. 
baltica and others (Страт. cji. , 1975).

Dzhalatar Formation [5 ]. Rhythmically alternated cherts and mudstones. Entachitina
cf. complanata, 12. aff. elongata, Pylentomona ex gr. insulata, Desmochitina minor ovulum, I). 
minor typica, Lagenochitin^ cf. deunffi.

Kayrak Formation [1 ]. Rhythmically bedded polymictic sandstones, siltstones and
mudstones. Climacograptus innotatus, £. ex gr. normalis, C. cf. miserabilis, Orthograptus,
Glyptograptus cf. persculptus^(Геология СССР, 1959; Страт, сл., 1975TI

Kazakasu Formation [10 ]. Mudstones, siltstones, intercalations of conglomerates,
gritstones, limestones, cherty rocks and volcanics. Nicolella ex gr. actomae, Hesperorthis, 
Austine11a, Plectorthis, Opikina, Rafinesquina, Basilicus cf. nobilis, Synhomalontus, Calliops 
cf. hancharensis, Isotelus, Cybele, Illaenus cf. talasicus, Ampyxina cf. biloba, Asaphus, 
Lyopora cf. regularls, Plasmoporella, Receptaculites ? ( Айсанов,1966).

Kozyndy Formation [13 ]. Dark-grey, green violet mudstones, calcareous mudstones, beds 
of sandstones, limestones, in the lower part quartzose keratophyres, tuffs. Dikelokephalina 
cf. dicraeura, Apatokephalus cf. serratus, Nlleus, Dulanaspis cf. levis, Dionide pamirica, 
Cyclopyge pamirica, Trinucleus pamiricus, Pseudobasilicus nobilis pamiricus 
(Страт, сл. , 1975; Расчленение....... 1976).

Kurusay Formation [1 ]. Metamorphosed quartz-micaceous siltstones and mudstones with 
intercalations of sandstones ( Геология СССР, 1959).

Oydynbulak Formation [10 ]. Dark-grey, grey limestones and dolomites. Lyopora
regularls, Acadalopora sokolovi, Palaeofavosites cf. alveolaris, Receptaculites ?
( Айсанов, 1966 ). i

Shakhriomon Formation [12 ]. In the lower part (Obikalon beds) green siltstones with 
beds of quartzose sandstones. Lyopora, Streptelasmatldae, Nicolella strasburgensis alata, 
Onniella chancharica, Reusche11a horderleyensis, Oxoplecia subborealis, Leptestina oepiki, 
Eoplectodonta semirigata, Kjerulfina, Porambonites cf. kjerulfi, Opsimasaphus (Nobiliasaphus) 
nobilis, Onnia, goldfussi, Otarion, Calymenesum tlngi, Dalmanitlna socialis, Metopolichas 
patriarchus Hemicosmites cf. pulcherrium, H. extraneus, Echinosphaerites aurantlcum, 
Eungocystis? , Aristocystis cf. bohemicus, Ristnacrinus marinus. Higher (Obikandy beds) 
quartzose, rarely polymictic sandstones, conglomerates, beds of siltstones and andesite-dacite 
tuffs. In the upper part: Chashmankalon beds - sandstones with beds of siltstones, Archalyk 
beds - sandy-argillaceous detrital limestones, dolomites. In the Chashmankalon and Archalyk 
beds Agetolites asiaticus, Palaeofavosites corrugatus, Lyopora regularls, Holorhynchus 
giganteus, Proconchidium munsteri, Rhynchotrema otarica, Platylichas laxatus, Illaenus 
schmidti, Medinecrinus lenitus, Paraorthograptus pacificus, I?, pacificus kimi, Dimorphosiphon 
magnum, Contexta tumidula and others ( Страт, сл., 1975 ; Ким , Апекин, Ерина, 
й др., 1978; Ким,Елкин, Ерина^ 1984).

Ylanchisay Formation [5 ]• Interbedding of sandstones, tuff sandstones, siltstones and
mudstones. Amplexograptus aff. fallax, A. ex gr. perexcavatus, Orthograptus ex gr. 
amplexicaulis, O', aff. quadrimucronatus, Paraclimacograptus aff. asiaticus 
(Геология СССР, 1972^).

Zaamin Formation [6 ]. In the lower part schistic mudstones with intercalations of 
dolomltlzed limestones. Clonograptus flexills, Loganograptus cf. gracilis, Tetragraptus cf. 
amii, T. harti, T. quadrlbrachiatus, T. decipiens, T. cf. fruticosus, Paratetragraptus 
approximatus, Drepanodus arcuatus, Paroistodus subrectus, Oepikodus?, Pricyclopyge, Niobe, 
Symphysurus, Tropydopyge? , Leiagnostus, Apatokephalus? , Euloma; in the middle part - mudstones 
with beds of siltstones. Tetragraptus immaturus, Phyllograptus anna, Azygograptus suecicus, 
Didymograptus aff. subtenuis, Expansograptus hirundo, 12. ab nor mis, 12. prominutus, 12. suecicus 
robustus; in the upper part - alternations of fine-grained limestones and cherty-micaceous



mudstones, beds of sandstones 
badly preserved cbitlnozoans.

Drepanoistodus suberectus, Acodus cf. deltatus, Prlonlodus? , 
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19

B i p l o j r a p t u s
multidens

Nem ajraptus
iracilis

Glyptodraptus
te re tiu sc u lu s

Bidymo^raplus
murchisoni

DUumotfraptus
bifidus

Didymotfraptus
h ir o n d o

«Л
?,u>

Iso tfra ptu s
f i b b e r u i u s

U id ym o ^ ra p lu s

Bi
-a B 'ii4 n vo (rA p tu s

d e f le x u s

Tetrajfraptus
approximatus

Aniso r̂apiiiae

Dictyonema
flabelliforme

UNDERLYING UNIT

GRA P T O l l T E S

Paraortlio^raptus pacificus 
pacificus

Paraorthotfraptus pacificus
Kixni

Iso^raptus  
Card iodraptus  
Oncoifraptus 
Б idym o$raptus

Clonotfraptus f le x ilis  
Tetraflraptus fruticosus  
Tetra^raptus quadribrachiatus 
Tetragraptus diecipiens 
Acro^raptus cf. KUrcki

B r y o g r a p t u s  
A n is o d ra p tu s  ? 
C lo n o d ra p tu s  cf. sm ith i 
D id y o n e m a  u n ifo r m is  
C a llo d r a p t u s  cf. sinicus

B R A C H t  Q  P O D S

Ho lorhynchus (fijanteus 
Proconchidium munsteri 
Schachriomonia schachriomomca 
Hyattidina ?

Holorhynchus (fi^anteus 
Eoanastrophia anti q.uata 
Tttrapharella

Nicolella strasburdensis alata 
Boreadorthis cf. to^aensis 
Onniella chancharica 
Triplesia ex dr. mondolica 
Oxoplecia subborealis 
Ishimia sumsarica 
Eopleetodonta semiru^ata

TRI  LOB IT E S

Opsimasaphus (Nobiliasapbus) nobilis 

BrodderoLdhus brodderi 
Pharostoma inermis 
Calymenesum iindi 
Uralichas schachriomonica 
Metopollchas patriarchus

Pricyc lopyge
Sym phy b u ru s , Niobe (Niobe)
T ro p id o p y d e
A patoKe phatus
[ultima
R a p h to p b o ru s

C O R A L S

Lyopora redularis 
Catenipora tapaensis 
Catenipora tarbadataica 
A^etolites asiatlcus 
Plasmoporella convexotabulata 
Acdalopora sokoIovi

Lyopora redularis 
Streptelasmatidae

Lyopora
Streptelasmatidae

C R I N O I D S
C Y S T O I D E A

Pentalobatocrinus simplex

Xenocrinus? quadriantfulatus

Cheirocrinus? tumefactus 
Hemicosmites cf. extraneus 
Sumsaricystites radiatus 
Ristnacrinus marinus 
Conspectocrlnus celticus 
Ferulacrinus rigidus

KEY TO S Yf H B O L S  US E D

*  firap to lites 

ф  conodonts 
®  shelly fossils

I 1 1 1 1 1 no record
Ой conformity

_ s — faul ted contact
__ , ___  contact of uncertain nature
—v — v "  base of oldest Known beds
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s s ;  sandstone ch; ch 
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sV- shale vole*. v<

dstone Is. limestone 
ert dlol: dolomite 
sp*r t f :  tu ff
)\cao\cs

C O R R E L A T  I O N O F L O C A L  S T R A T  I 6 R A P H I C  S E C T I O N S
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P L A T E  I
GENERAL ЬТМТШРНК SMIE REGIONAL STRATIGRIPIK UNITS

Z O N E

OVERLYING UNI T
ra p tu s  

p e V s c u lp t u s

Climacograptus
extraordinarius

D ic e llo g ra p tu s
a n c e p s

Б i cellograptus 
c o m pla n atu s

Ple u ro g ra p tu s
l i n e a r i s

Dicranograptus
c lin g a n i

Diplograptus
m ultide ns

N e m a g ra p tu s
g r a c i l i s

G lyptograptus
teretiusculus

Didymograptus
m urchiso ni

D id ym o d ra p tu s
’ b ifid u s

Didym ograptus 
hirundo

1*3a*»
g iib W u lu s

Didymograptus 
d e fle x u s

T e t r a g r a p t u s
a p p r o x im a te s

A n is o g ra p tid a e

D ic ty o n e m a
Plabe llifo rm e

UNDERLYING UNIT

i
3
mMl
«  —111

*

Z O N E

G ly p to g r a p tu s
p e r s c u l p t u s
Clim acograptus
extraordinarius

Paraorthograptus
p a c ific u s

Amplexograptus
in u iti

D ic e llo g ra p tu s
p u m ilu s

Climacograptus
c a u d a tu s

D ip lo g ra p tu s
m u l t i d e n s

Nem agraptus
g r a c i l i s

G ly p to g ra p tu s
e u g iyp h u s

Pseudoclimacograp ^ 

ro m a n o v s k y i

Expansograptus
h ir u n d o
Isograptus 

maxi modi verge ns

n r W & fd u s
T e tra g ra p tu s

fru tic o s u s
Paratetragraptus «  
a p p r o x im a tu s

A n is o g ra p tu s -
B r y o g r a p t u s

S ta u ro g ra p tu s
d ich oto m u s

D e n d ro g ra p tu s
yin?

6 D A P T 0 L I T E S

Glyptograptus persculptus 
Climacograptus angustus

Climacograptus extraordinarius

Paraorthograptus pacificus 
Climacograptus manitouliensis
Dicellograptus ornatus minor 
Amplexograptus in u iti

Dicellograptus pum ilis 
Dicellograptus m o r r is i 
Climacograptus pygmaeus

D ice llo gra ptu s e le g a n s  
Clim acograptus ca uda tu s 
Clim acograptus spiniferus

D ic e llo g ra p tu s  s e x ta n s  
Clim acograptus b ic o r n is  
D ip lo g ra p tu s  m iItid e n s

Nemagraptus g ra cilis 
Expansograptus superstes

D ice llo g ra p tu s  vagus 
G lyp to g ra p tu s  eugiyphus

Pseudoclimacograptus romanov­
s k y i

G lyp to g ra p tu s  intersitus

Paraglossograptus tentaculatus 
G lyp to g ra p tu s  d e n ta tu s  
Cardiograptus craw fo rd i
Expansograptus hirundo
Isograptus maximodivergens 
Pseudisograptus manubriatus 
Didymograptus protobifidus
Te tra g ra p tu s  fruticosus 
Te tra g ra p tu s  pendens
T e tra g ra p tu s  approxim atus 
Te tra g ra p tu s  a c c lin a n s

An iso g ra p tu s  c o m m u n i s  
Bryogra ptus ulu taue n sis 
A d e lo g ra p tu s  kasakhstanensis
Staurograptus dichotom us 
An iso gra ptus richardsoni
D e n d r o g r a p tu s  yini 
D ic tyo n e m a  a s i a t i c u m

C a llo g r a p tu s  s ta u ffe ri

C O N O D O N T S

Acodus similaris 
Eobelodina fornicala 
I c r i o d e l l a

Pygodus anserinus

Pygodus s e r r u s

Periodon aculeatus 
z g i e r z e n s i s

Paroistodus original is 
Prioniodus evae 
Oepikodus smithensis 
Oistodus longiramis

Prioniodus elegans 
Periodon flabeilum 
Oistodus ianceolatus 
Drepanodus proteus

B R A C H I O P O D S

Dalmanella te studm aria  
H irn a n tia  s a g ittife ra  
Bracteoleptaena polonica 
Leptaenopom a t r if id u m

Holorhynchus giganteus 
proconchidium tchuilense 
Eospirigerina praemarginalis 
S tre p tis  a lto s in u a ta

Triplesia ex gr. incularis 
S pirig e rin a  m aruae 
Cyclospira e xg r. elegantula

Hebertella b re v is  
Plaesiom ys(Dinorthis) kassini 
Shizophorella? kazachstanica 
S p irig e rin a  pe nnata

Plectorthis a ltaica 
Acculina acculica 
Palaeostrophomena necopina 
Eoanastrophia kurdaica

Archaeorthis opima 
T u v in ia  e x tr e m a  
Perimecocoelia semicostata 
Eo a n a s tro p h ia  extenuata

Plectorthis num erosa 
Ishimia ichimensis 
Shlyginia declivis 
Tita n u m b o n ite s  magnus

O r th id iu m  fim b ria tu m  
C a m e r e lla  sp. 
I d i o s t r o p h i a  sp.

S y n tro p h in id a e  
T r it o e c h ia  sp. 

„Sirophom ena" dubia

Is s e d o m a  s p in o s a  
Lurgitico m a  s ingula rs 
Num ericom a electa

Drepanoistodus deltlfer 
Prosagittodontus eure-

Cordylodus intermedius 
Cordylodus lindstroemi 
Cordylodus oklahomensis 
Cordylodus proavus

Eoconodontus alisonae

Conotreta apicalis monsirata 
Lurgiticom a s in g u la ris  
Nu m e rico m a  electa 
(Jndiferina nevadensis

Nanorthis hamburgensis 
C la rk e lla  supina 
Te tra lo bula  la te n s  
T r ito e c h ia  k e n d y k ta s ic a

M irilin g u la  m u ta b ilis  
E u r i t r e t a  sp. 
P a l a e o s f r o p h i a  sp.

В i 11 i n g s  e l l a

T R I L O B I T E S

D a lm a n itin a  m ucronata 
D a lm a n itin a  o lin i 
Platycoryphe sinensis 
L e o n a s p is  o lin i

Diacanthaspis sero tin a  
T rin o d u s  t a r d u s  
Cyphoniscus socialis 
M ic ro p a ria  speciosa

Dulanaspis le v is  
P lio m e rin a  unda 
Am pyx sergunkovae 
Opsimasapnus kolovae

Heptabronteus romanovskyi 
Opsimasaphus almatyensis 
Jso telu s" rom anovskyi 

Lonchodomas tecturm asi

T e le p h in a  bi punctata 
„Robergia" m arianna 

T r ig o n a s p is  f o r t i s  
S h u m a r d i a  a g n o s i a

S h u m a r d ia
C y c l o p y g e
D in d y m e n e
S ym p h ys o p s

la c r im a

B ath yurisco ps granulatus 
Bum astides betpakensis 
Am phylichas karakanensis 
En dym ion ia  kazachstanica

T a i h u n g s h a n i a  
Opi p e u te r

Euloma(Proteuloma) rectan^ulata 
Szecbuanella 
P ric y c lo p y g e  
S e le n o h a rp e s

Apatokephalus replicare 
Harpides conicus 
H is t r ic u r u s  a ntiquus 
Symphysurus perangustus

E u lo m a  (Proteuloma)limitaris 
B a ty r a s p is  inceptoris 
P la t у peltoides w im a n i 
H a rpfd o id e s  e xp lica tu s

L o t a g n o s t u s  h e d i n i

C O R A L S

Heniagetolites ramosus 
Catenipora inordinate 
Propera infercedens 
Heliolites parvulus

C a te n ip o ra  libera

Agetolites mirabilis 
Kolymopora ambiqua

Amsassia chaetetoides 
Phytopsis duplex 
Acdalopora sokolovi

C a t e n i p o r a  
L i  c h e n a r ia  (?)

L i  c h e n a r i a  ( ? )

N y  c t o  p о r a
R h a b d o t e t r a d i u m
P a la e o a lv e o lite s

C E P H A L O P O D S

Beloitoceras summum 
Michelinoceras procurrens 
Orthocycloceras vest rum 
Geisonoceras fustis

Angustoceras iobatum 
Discoceras tschingizense 
Beloitoceras nikltini 
Orthonybyoceras asiaticum

Michelinoceras polystriatoi 
Metaspyroceras cylindricum 
G orbyoceras rum

Discoceras kazakhstanense 
Gorbyoceras rum 
Nybyoceras ulutaum 
Baykonuroceras bayko- 
nurense
Baukonuroceras murza* 
guiense

Sactoceras koksuense 
Ormoceras josephianum 
Ormoceras koktalense 
S a c to c e ra s  curvatum

Proterocam eroceras
k a r a ta u e n s is
P i c n o c e r a s
C a tte r o c e r a s
E ll e s m e r o c e r a s

Ectenoceras ruedemanni 
A lb e r t o c e r a s  
O e la n d o c e ra s  
Conocerina 
W a lc o tto c e r a s

C R I N O I 1 S

X e n o crin u s  d e n ta tu s  
Lun aricrin us lu n a riu s  
Form alio crin us m inim us

Lobatocrinus a n g u s tu s  
Xenocrinus explicatus 
Ristnacrinus kulunbulakensis 
Babanicrinus tuberosus

Conspectocrinus dulankarensis 
Uamosocrinus tumsjikensis 
Bystrovicrinus quinquelobatus

Conspectocrinus conspectus 
Conspectocrinus malkeldensis 
Ristn acrin us b if id u s  
Ramosocrinus ram osus

Conspectocrinus sim ple x 
M irabilicrinus Iidievensis 
B a lto c rin u s  kasachstanensis 
B a b a n ic rin u s  p a rv u lu s

C h e i r o c r i n u s  
C o r y  l o c r i n u s  
B a l t o c r i  n u s  
A p e r t o c r i n u s  
S q u a m e ro c r in u s

O S T R A C O D S

Primitia? c a lig in o s a  
O js u e lla  r e m o t a  
R o zm a n ie lla  m ode sta 
La c c o c h ilin a  in d ig e n e
S ile n s is  subitus 
S te u s lo ffin a  cuneata 
Libum ella o rb ic u la ris  
T u r ie lla  d is s e r ta

La cco ch ilin a  indige na 
S te u s lo ffin a  cu neata 
R e c te lla  elata

La c c o c h ilin a  indigena 
Reversocyprls a ngularis 
S a r y tu m la  alveolata

L o m a i o b o l b i n a
T o r o s  i I i  n a  
Z e n k o v a  e I in a

L o n g i s c u l a  
R e c 6t e l l a  
K l im p h o r e s  
L e p e r d  i te l la

Longiscula? to r tu o s a  
M e d ia n e lla  rhom bica 
C o eloe n e llin a  in con sta ns 
C o e Lo e n e llin a  p o ro s a

K E Y  TO S Y N IB O L S  U S E D

^gra pto lites 
(Tconodonts 
®$he1ly fossils

1 1 1 1 1 1 no record 
*— unconformity

z _  faulted contact . A 
—  ?—  contact of uncertain nature 

v v base of oldest known beds
cat: conglomerate m$: 
ss: sanostone ch= 
si- siltstone js  
sh: shale vole

mudstone Is-, limestone 
chert dob dolomite 
ja s p e r i f *  tu ff  
v olc an ics
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®

1000m

D Q LQ N A T A
FM .

U.sh.ss 
Ж ®  
500 m

CHQIPONATA
( U p p e a M p a « )
ss.si.ms

500m

D O L O N

1 8

C, |

PQRPHYRITES, 
TUFFS 

270 m

S A N D S T O N E S ,

SILTSTONES,
muDSTQNES,

ChERTS

Ж ®
1250 m

ALMATY FM
ss,si л  

®  
isoo m

TAL6AR FM
ss.s i.Is 

600 m

D O L O N  F M .

ss.si.cjjl.volc
Ж

2000m

S T R A T  I G R A P  H  I C S  E  С  T  I 0  N  S

1SHKE0LMIS
MOUNTAINS

I 9

D .

T A U K EN  FM.
si.ss, cdl. Is

®  
1000 m

ERKEBIIAIK FM
c j l.s s

loom

KARABZHBR6A
# FM. . 
(Upper part)

ss.sh, Is,vole, 
ch.c^l 

1000 m

S E L E T Y
R I V E R

20

TAUKEN FM

si.ss, c$l, Is 
Ж ®

1000-3100*

IRABYR FM.
js.ch, si.ss

( t ®
3Q0m

SAZY FM.
vole, is, ss

4
500 m

tSKKEOlMES
L FM-cn.si.js, ss

700 m

AKSU FM.
(Upper part)

ss.si,Is,vole
®

1400m

E  R E  M E  N T H  -  C H U  *  I I I  Z O N E
C H U - Ш  M Q M iiT A lM S l W E S T  B A L K H A S H  R E 6 I 0 H ~

EREMENTAU
R E G IO N

OLENTHHIBEI 
T Y  REGION

21

D ,

ER K EB IIA IK
FM.

si.ss, ей l 
ж M

l200-2S00m

IZOBIL’ NAYA

si.ss L  
Ж

500-800m
к

жVKA Nl. \
ZBRJEVKA

FM.
ss.s i,Is 

Ж ®  
900-1200 m

■^3

S A N D S T O N ES .
S ilT S T O N E S .

LIMESTONES
®800-1000 TO

CONbLOM ERATES,
S A N D S T O N E S ,
S I L T S T O N E S

®400a

ChERTS,
J A S P E R S ,
SILTSTONES

1300m

22

S ,

S A N D S T O N E S ,
S IL T S T O N E S , 
CQN6L0NERITES 
L i m e s t o n e s , 

t u e f s  
Ж  ®  

800-3000*

ЕШ11ВА1К
F M .

ss,si,c§l
Ж

8Q0m

(U p p e r  р а л ) 

ss.si.ch
4 ®

300 500*

S A N D S T O N ES ,
T U F F S ,

J A S P E R S

Ф ®
boom

([own m i)
is.ch.ss

4
300 m

TEMIIISTII
FM.

ss.volc.cfll,
15 ®  

80-20QU1

SATPAK FM
si.ss % 

Ж ®
100 m Л

A T A S U
R I V E R

23

S
■?- 

BELKARA6AN
FM.

ss, si.cjjl
®2500 m

S , s , s , о s ,4
Z H A U IS  FM.
([OWED РШ)
ss.si. Is 

*  ®  R

2HM.AIR FM.
(lOWER M U L
« ■ 5 ® ;

125 m

ZHALAIR FM.
(Lower part) 
ms,Is ^  

ж ®  R 
100*

LIMESTONES,
SILTSTONES,70m SANDSTONES

®20m
CHQKPAR FM.

ms .si
ж

70 m

CHQKPAR FM
ms.si.ls n 

c t * ®
400»p

CHQKPAR FM
ms, si n 

Ж
50m

KYZYLSAY FM. KYZYLSAY FM. KYZYLSAY FM.
ss,si,c$l ss.si, cjl ss.si

800-1500*
ж

1000 m 600-800m SANDSTONES,
LimESTQNES

DULANKAUFHBUUNKAIA FMjBI
ss,si,c^l,ls 

ж ®
1000-1600Л

S A T Y B A 4  EM .

ss.si.volc.ch.ls

®1500-2200*

KARATAS FM.
ch.si.js. ss.ms 

d1500 m

KMASHBSHAK
FM.

ss.si. js
1200 m

p C ?

C E N T R A L
PART

24

ANBERKEN
FM .

ss.si.cijl, Is 
®

ISOO-2000га

BAYGARA
FM.

ss.si 
Ж ®
1000 m

~ ~ X T

KARATAL^
FM.

si.ss.tf
жгооот

AKZHAL FM.
Is, si. t f

®
350 m

€ ?

S .-E. PART
25

ss.si,Is 
ж ®

250-1000 m,

ANBERKEN FM
ss.si.cjjl, Is 

* ® N
250-700m

ВЕКЕ FM.

ss’% '
700m

U Z U N B U L A K
F M .

ss.si.cjl.lsJ 
ж ®
500m

A K Z H A L  FM .
ls,S4,tf l 

Ж ®  
so ra

P €

SARYTUMA

26

lULANKARA FM
ss.si,c(JI 

ж ®
1000 m

AN1ERKEN FM
ss,si.cjjl, Is 

®  
looo m

OYSAKSAUL
F M . .

ss.si.cjUs 
ж ®  M
400- 900 m

UZUNBULAK
FM.

C(jl,ss,ls
®

300m

BOLGOZHA FM.

volc.ss.is 
ж ®
700 m

■€?

BURULTAS
27

SANDSTONES,
SilTSTONES,
CONGLOMERATES

Ж2000*

MAYKUL FM

ss.si, is.ch 
d

1800m

BURUBAYTAL
FM .

js,ch,si.ss
150-3001*

A K K E R M E
2 S

Ж 
45 m

SANDSTONES.
SilTSTONES,

SH ALES
200*

CONGLOMERATES, 
SANDSTONES,д 
Lim tSTQNES

CHAZH060Y

2 9

K06EBEY FM.

tf,ss,$i,c4l
400-700m

CHAZHOGQY
FM . 

ch, ss, Is 
Ж ®

150450 m

S H U N D Y D Z U N 6 A R
A L A T A U

S O

K06E1EY FM

ss.si.ctfl.tf
350-450*

SHOLAKBULAK
FM.

ch.ss, Is
®

25-70m

SHUNDY FM.

Is, dot 
Ж  ®  
630*

3 1

ZHYLANBY 
FM.

Is,dot

200 m

TEKELI(?)FM.

si.ch.ss.ls
фж
toon

4

E SS,C^I,Y0lc
®

600 m PORPHYRITES,
TUFFS,

CONGLOMERATES
BURULTAS FM.
(Upper part)

ss.si
140 m

v  v  V KYZYLZHAR
FM.

(Upper part) 
Is

450 m

KASHKENBAY
FM.

ss.si.cjl

35-75 m

KERIMBEK FN

vole, SS 

140*

“Л /—
1
s

1

a*
«a
H-

МАНАТ FM
si.tl.ls

®  
800 m

1000 m

9
C t « 3 *€ ?

оI - с » € ,

C H I N 6 I Z - T A R B A 6 A T A Y  Z O N E

EKIIASTUZ
R E G IO N

3 2

OHO (M .

ss.c4l.si
* ®

600-1600*

s , S| s, s, s ,

limestones, AKBOM NANIS ZHARTAS FM KARAKQN60Y KQSMURUN
SILTSTONES BAKFM FN. FM. FM.

(Lower part)
300* Is.ss,

si,
Ж ®

R

vole,
ss,si

®

vole, ss, si 
®

1600- 1800m

volc.ss.cjl
ss,si,c$l, Is, 

vole
®2000m

K H K  FM.
volc.ss.si

700 m

1200 m P
150-800* 1200*

AN6RENSQR
FM.

ss.si, cjji, Is
®

1000 m

BAYAN FM.
volc,c4l,ss.si 

®3000 m
ERKIBIMIlTFM.

ss,s i,tf
Ж

2400 m

SARYBIBAIK FM
s s ,s i,tf 

Ж  ®
1600 m

KENBYKTY FN.

Yolc,ss,c4l,ch

(t ®
isoo-sooom

m a i k a i n

R EG IO N
33

AN6RENSQR
FM.

ss,si,c|jl,ls 
Ж ®  

iiraon
В Ш Н  FM .

volc,c|jl,ss,si
®

3000 m

eikeiidmiT fm.
ss.si,tf

ж
s^oan

S M V II U IK  FM
ss,si,t1

®  
1600 m

MAYKAIN FM.

volc,ch,si
( J :®500-1600*

J A S P E R S ,
S AN D S T O N ES

C H I N G I Z AYA6V2 RIVER
34

TA11YBBY FM

ss.si,Is, vole
Ж ®
isoo*

SAR6ALBAK FN
S S ,S I, Cgl

Ж ®
5oo-iooom м

BESTAMAK FN
s s ,s i,ls ,tf

* ®  L
isoo-2 ooo m

a b a y T m !
volc.ss, Is 

®
looo m

NAYMAN FM
ss.si, ms, Is 

Ж ®  
looo m

T A R B A 6 A T A V  R A N G E

35

KARA6ASH FM
ss,si

Ж ®800m N

NAYMAN FM

si.ss,ch 
Ж 

600 m

BAZAR RIVER

36

K U LA N IU LA K
FM .

ss.si.cgl.ls 
Ж ®
1200 m KBRIAKANAS FM

volc,ss,si.ls3000 m

D Z H U M 6 A R I A  -  B A L K H A S H  Z O N E

A K B A S T A U

37

MALKELBY FN
ss, Is, If

®1300m
KORYK FM.

volc.ss.ls
®1000*

USHKYZYL FM

ch,Ms,j$,ss 
C t ®400-500*

VOICANICS

T E K T U R M A S
M O U N TA IN ^

NBKTI 1А1КНА»
REGION

3 8

S ,

KU VSK FM .

ch.si.js,ss,Is,tf 
®

500-600*

ZHANANSHURUK ГМ.
ss,c4l,si,volc.}s, 

Is
®

1500*

BAYBAULET FM.
volc.ss.si

®
3700 m

• ?-
BAZARBAY FN
volc.js.ch.si

Ф ®400-600 m
TEKTURMAS FN
js,ch, vote700*
KARAMURUNFM.

vole, ch 
looo m

39

S ,
0VEILYIN6UNIT

TJURETAY FM.
j s . S S .Y O l c

Ф450 m
------ ? -------
KAZYK FN
js, ss.s i600 m

П  M U R U N D YFM.
vo le, js .c h

4
1000*

о
0
p
4

* cc 
<  
и

A

s

о
о
p
<
£

UNDERLYING 
U N IT

C O R R E L A T I O N  C H A R T  F O R  T H E  O R D O V I C I A N S Y S T E M I N K A Z A K H S T A N  A N D  K I R 6 I Z I A


