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W JUBILEE N COAL DEPOS IT IN SE N IP A LATI N SKI !  IR TYSH REG ION

S. S. Ku z ’ain , Ye.. I. Nurakhovskaya , A. A. Sukhorukov

In con ducting geological, studies in 1967 in the

Seaipalatinskiy I rtysh region geologists of the Eastern

Kazakbstan Geologica l Adwinistration of the Minist r y of

Geology of the Kazak h SSR S. S. KuZ ’ iin, A. A. S ukhor u kov ,

K _ S. Akh ietov , and N. I . Tlasov 0 discovered a deposit of

sewihard Jurassi c Coal. It was flawed the Jubilee. It is

located 108 ki southwest of the tcv n of Se.ipalatinskiy ,

10- 15 ka northwest of the rivers Ch agan and Ashch isu , in

the territory of the Abayevskiy district of the

Seuipa latins kiy obl.ast ’. Sixty wiles north of the depos it is

_ _ _ _  
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the Semipalatinsk— Konechnaya branch of the railroad and the

Irtysh river.

The deposit consists of a grabe n, Which is wedge—shaped

in plan (Fig. 1). This structure is bounded on the

southwest by an overlap, confin ed b7 borehole 12P , whic h

re vealed aesozoic deposits un der rock cf an earl y uppe r

paleoloic intrusi ve coeplex. The graben is bounded on the

northe ast by a fault , est a blished b~ data fro w a geological

survey and geophysical stud ies. The graben structure includes

sediieflta ry , effu sive , and intrusive ro ck of differe nt  ages .

SharplY delineated by the nature of the fold into two

structural stages: the lowe r paleozoic an d the u pper

esozoic.

The lover structural stage is couposed of inte nsively

dislocated sediwentary, effusive , and intrusive rock of the

earl y upper paleozoic co.plex .

The upper structural stage is coiposed of slightly

dislocated sediwentary forwa tions of the •esozoic era,

deposited with a ~— i ~~° angle of slope to the southwest in

the northern and central portions of the gra ben and with I
an angle of 10-25° to the northeast in the southern

I
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portion.

In 1969 Ye. I. Nurakh ov skaya obtained pollen—li ke spore

coeplexes, characteristic of the uppe r Triassic and lover

and Riddle Jurassic periods, frow rock of the upper

co.plex, sampled in prospecting boreholes 21131 and 21182.

On the basis of palyno].ogical data and the features of

the lithological co.position of the strata, we divided the

deposits of the aesozoic era into the upper Tniassic

(R haetian stage), the lower, and the Riddle Jurassic.

Rhaet ian deposits Consisted basically of dark gra y and

gray sandstone, aleuroli tes, thin gnitstone layers and

lenses, and finely pebbled congloucrates. These also

consisted of a swall portion of argillites and thin (up to 
-

O.zt a) carbon lenses. The latter were established b7

borehole 2482 at a depth of 1116—150 a. 2he enveloping

watenial of the rock which coaprised the strata was

polywictic and clay—like cewent. Carbonized plant fossils

were frequently found in the deposits.

Prow the rocks of this stratuw a pollen—like spore

Couplex was Obtained, in which, along with the typically

H_ 
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lower Liassic torus, there were a s ignif icant nua ber of

spores of marattian and osuundian ferns. These included

Danaeopsis fecun d a Halle, D. angustipinnata Brick, Ber noullia

aktjubensis Brick, Todites szeiana (P’an) Prick, Hissaroptenis

jagnObensiS Kuz. et Sixt. Encountered everywhere were

Hy senophyllum sp. , Patellina plicata Na].. The lain

represen tative of the gyanos peru ous p lants were Paleoconifer us

asaccatus Bolch., Protoconiferus funarius (Boich.) var.

tniassica yadd_, protopicea cerina Boich., Podocarpus

daCrydioides Rech., Caytonia sp., and many ginkoes. There

were also individual relics of the upper paleozoic flora,

represented by Lebachia sp.. Cordaitina sp., Stniatopinus

sp.. Striatopodocarpus sp. This coiçlex wade it possible to

place this stra tum in the Rha etian stage of the u pper

Triassic period.

Upper Tniassic deposits with amgular nonconformity are

found in rock of the lcver structural stage, and at the

limits of the described area emer ge on the surface in the

northern part of the graben. The Tniassic deposits are

100—200 a thick.

The lower Jurassic deposits are represented by

conglomerates, gr itstone, sandstone, a leurol ites, and thick

~~~~
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contiguous beds of coal. In the lover and middle portions

of the secticn ccnglomerate s and gritstones prevail. The

upper portion of the section is composed predominately of

aleurolites, less fre quen tly of san dstone enriched b y

car bonized plant fossils. In contrast to the Rhaetian

period, the rocks of the lower Jurassic hav e a gray or

light gray color with blue or green hues.

Prom t he coal, san dstone, and aleurolites of this part

of the section a spore—pollen comple x characteristic of the

lover Jurassic was isolated. In the lover part it is

represented pr imar ily by the following species: Lyco pod ium

suluctensis (Ni k.) Kuz., Selaginella sanguinoleutiform is Sach.

at lijina, S. turgaica Row., Angiopteris parvispinullatus

(Nal.) emend Fadd., Narattiopsis sp., Osmundopsis angrenica

sixt., Cheiropleuria compacta Bclch., Cb. congregata Bolch.,

Onychium amplectiformis (IL—N. ) Boich., Leictriletes

bujargiensis Boich., L. incertus Bolch., L. cf. eximius

Boich., Lophotrietes aft luens Bolch.., Paleoconiferus asaccatus

BolcL, Paleopinus pectinella (Mal.) Bolch., Paleopicea

glaesaria Bolch., Psophosphaera fissilis Fadd.

High.r in the section the sporophyte—dust composition of

tk, complex changes in the direction of rejuvenation. The

_ _ _ _ _ _ _  - —
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typically lover Liassian species disappear and there appear

Nara ttisporites scabra tus Cou per, N. muensterii Goepp.,

Natonisporites phiebopteris Couper, Phlebopteris exornatus

Boich.,, Clathropteris obovata var. magna Tur.—Ket., Cibotium

junctum K.— M., Alsophila ParviSpinosa Boich.., Camptot riletes

anagra.mensis K.— N. • C. cerebriforu is Nau a. Tripartina

variabilis Na].. There is a decrease in the number of

pollens of the ginko and coniferous groups Paleoconifer us,

Protoconif erus, Paleopicea due to an increase in grains with

well defined air sacs, characteristic of the higher stages

of the lower Jurassic. According to this the lower portion

of the deposits belongs to the lowe r Liassic, the upper —

to the upper Liassic.

Lower Jur assic deposits withou t visible angular

nonconformity are deposited in rocks of the Rhaetia n stage.

Their thickness apparently does not exceed 100—200 a.

With respect to lithological ccm positicn the mi dd le

Jurassic deposits are divided into two suites: the lover

and the upper. The lower suite (coal—bearing) consists

predominately of argillites, sandstone, aleurolites, an d coa l

deposits. There is extre mely limited development in it of

lenticular layers of conglomerates and gritstone. extend ing

-- -- - - - - -- - --- .--- -..- — — ~~~~~~~~~~~~~~~~~~~~~~~~~
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to the lover portion of the section. The upper ~n d lover

boun daries of the sui te  are marked by  the presence of

siderite lenses. The suite is about 300 . thick.

The upper suit e (conglomerate) was only  revealed in the

central pcrtion of the graben by prospecting boreholes 13,

14, 19, and 20. It consists of light gray, alaost white,

sandstone, aleurolites, and conglomerates wi th  varieg ated

pebbles, among wh ich  there was a great quant i ty  of redd ish

bro wn grani te  and  dark  reddish brcwn jasper . Prevai ling in

the section are conglomerates (36O/~) and gritStone (9O/ ~~) .

The total thickness of the suite is 200 m. It is

de posited wi th  erosion on de posits of the preceding suite.

According to data  of palynological studies, the su ites

are of the same age. The spore and pollen composition

obtained from the rocks of these suites is dist inguished by

the great variety of spore species. Percent ratios of

spores of osaund ian and dicksonian ferns can be isolated

among them . Ther e is a smaller number  of moss spores and

spores of undetermined systematic origin. The spore spectrum

of the complex is as follows: LycOPOdium Subrotundum K.—M ..

S.laginella rotundiformis  K. —N .. ,  selaginellidites spi nulosus

(Cook. et Dett) Krasn., Osmunda jurassica K.—N., Osaundopsis

— - ,—,—-—— —.-- - -- - - - - - - —-——— - - —
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rotunda Klia., Todites trivialis Klim., , Aneiaites

kushiuruni cus Rom., Gleichenia delicata Boich.,, Dicksonia

crocina Bolch. , Coniopteris j urassica Bolch., C. onychioides

Va et K.—M . Cibot iun j unct ua K. — N . , Onychiopsis  e longata

(Ceyler) Jok. , H ausm ann ia  leeiana Sze;, Leictriletes var ius

Bo ich..,, Camptotr i le tes  tria ngulus  Jar. . Humenozonotri letes

bicycla (Na] ..) Sach ., Tri part ina variabilis h al.

The pollen spectrum of the complex is represented by a

la rge num ber of Cycadophyta , Bennettitale, and coniferous

seeds. Pinaceae, Podocarpaceae. Here the ancient types of

conif ers are encoun tered rarely. More frequently the se are

youn ger species — Picea mesophytica (Pokr.) Boich., Pinus

insignus (Naua.) Bolch.. P. Saccu].ifera (hal.) K,—M., P.

subconcinu a (Naum.) Bolch., Podocarpus iulticina Bolc h., P.

patu].a Boich. and others.

This list of spores an d pollen indicates that the rock

which contains th em belongs to the low er most stra ta of

the Jurassic period (aalen—bayos). The latter are deposited

in rock of the lower Jurassic stratu. without visible

angular nonconforaity. Their total thickness is about 500 a.

The commercial tenor of JublieQ deposits is related to

L 
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deposits of the upper Liassic period and the  lowermost

strata of the middle Jurassic. The coal beds found in the

rock of the upper Liassic period constitute the lower

coal— bearing horizon, 85—90 m thick. It incl udes 5 str ata

of coal of working  dept h, whi le the coal strata confined

to the middle J urassic period constitute the upper

coal—bearing horizon. This is 50—80 m thick. It consists of

three coal strata. The coal horizons lie about 35—40 m

apart. . Thus , the tota l  thickness of the coal—bearing hor izon

constitutes about 180 m, while the total thickness of the

coal is more than 60 u. The angles of incidence of the

strata on most of the deposit area vary within limits of

5— 10°, and only in the Jurassic part (borehole 85) do they

reach 250 , which is caused by the Presence of an overlap

there.

T he thickness of the stra ta of the lower coal horizon

vary from 3•1$ to  8.7 m ; those of the upper hor izon —

f rom 2 to 22 m.  The distance between the  coal st ra ta is

O 2—20 a (Fig. 2 ) .

For the deposit, as is generall y the case for most

Jurassic coal deposits, a breakdown of the strata with

respect to inclination and strike is characteristic. We

I
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might also mention that most of the strata retain a

vorkiag depth for 7 km in the north to south direction

from borehole 2482 to boreholes 85 and 13.

With respect to its petrographic composit ion the coal

of the Jubliee deposit is humus  with a small amoun t of

sapropel material (0.20/o). Occasionally we encounter thin

layers of sapropel—humus coal.

Externally the humu s coal is of a black color, glossy

an d semig lossy of a homogeneous or indefinite

lenticular—striated structure, and light, with a very small

quantity (0.1°/s) of fusainized matter. It is composed

primarily of gelified ligno—cellulosic fibers, amon g which

the residue of sheet (leaf) parenchyma and cortical fibers

prevail. Lipoid components in the coal are of secondar y

significance. They constitute 10—40°/s of the coal mass.

They are represented by breaks in the cuticle, the casings

of microspores and pollen, grains of resin and a resin—like

substance. In microstructure they correspond to clarain and

durain—clazain .

Nineral inclusions in the coal are encountered rarely.

These are small grains of syngenit. sph.rcsiderite and

I
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pyrite, wi dely d isper sed clay material of terrigenou s origin

or epigenetic formations of pyrite and calcite. Coa l with a

high concentration of inorganic matter is encountered Very

rarely.

With respect to its physical an d optical properties the

coal of the deposit is transitional between brow n and hard ,

corresponding to the commercial mark DE.

The quali ty of the coal aver aged over the depos it is

described by the following indicators: analytical moisture —

6.3°/s, ash in d ry coal — 17, volatile substances per

combustible mass — 147~~4, su l fur  — 0~~3, carbon — 78. 7,

hydrogen — 5.30/s; the caloricity per combustible mass is

7200 Ccal — the yield of humus  acids — 2.62O/~ , resi n per

combustible mass — 12.5Gb . The ash composition of the coal

(°/~ ) : SiC 2 — 143.2 , Al203 — 28.9. Fe203 — 10. 3, CaO — 5,

Ng O — 2.43, Ti0 2 — 1.12 , SO3 — 4.55.

The water content of the mesozoic deposits was not

st ud ied in pa rticular. However, durin g drilling of the

boreholes no substantial changes in the level of the

rinsing f luid were observed. Based on this fact we can

assume that the water content of the deposit is

— ~~~~~~~~~~
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insignificant.

The stripped rock of the depcsit consisted of

aleurolites, sandstone, gritstone, and conglomerates,

characterized by low strength. The stripping coeffic ient as

a whole for the deposit was 1:1—1:1.5.

The geological reserves of coal in an area of 22

sq uare kilome ters is est imated to be 1.5 billion tons. Most

of it is concentrated at a depth of up to 100—150 a,

which indicates favorable conditions for using the open

method in working this  deposit.

_ _ _  
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Fig. 1. Geological map of the Jubliee deposit. Com posed by

A. A.. SUkh orukov a, 1969. 1 — middle Jurassic—upper Suite

(conglomerate) ; 2 — middle Jurassic—lower suite

(coal—bearing) ; 3 — lower Jurassic ; 14 — upper Tria ssic ; 5

— middle car bon—buch on suite; 6 — upper paleozoic intr usive

coalex ; 7 — porphyr i te  upper paleozoic ; 8 — breaks; 9 —
coal beds ; 10 — prospecting and mapping boreholes; 11 —
bor kolss r.v.a] img coal beds. KE!: (1) Symbols, ( 2) km.
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Fig. 2. Section of northern portion of Jubliee deposit.

— quaternary deposits; 2 — coal ; 3 — borehole.
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