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ARNOTATION .

The present report hes been campiled by the results of the geological
work, carried out by the coal-prospecting party at the deposits of Northern
Afghenisten in 1965. The work was carried out in sccordance to contrect 640
of Movember 24, 1962 and coniract 1378 of December 20, 1965, concluded bet-
woen V/0 "Technoexposdt of the USSR and the Minisiry of Eines and Industries
of the Royal Afghan Government.

The report consiste of three vuluses:

Volume 1 = the report text,

Volame 11 = the reserve tables and annexes of the initial date,

Volume I1I = the graphical annemes on 30 sheets.

Volune I contains the materials, describing gemerel informations about
the work region, its gecloglcal structure, presemce of coal, the coel quality
of tho studied Jeposits of SJar-d-isis, Hesjit-i-Choobi, Chal, Zamburek, and
Basarak. Besides, the questicns of iydrogeology, conditions of Sar-i-isia de-
posit explotation are elucidated, and also the calculation reserve results
are givem.

Volume I is divided into three secticns. The first of them /chapters
11-X/ states the prospecting work results ot the Sar-i-~isis deposit. The mep-
ped drilling resulte of the Masjit-~i-Choobi depesit ares cre stated in sec=
tion I1 /chapter XI/. The third section deals with the results of the recon~
nainssance routes et the Chel, Zewburak, snd Basarsk deposit region.

Volumes 1I end III fllustrate the conclusions, steted fn volume I.

AS a result of the ecarried ocut work presence of coal, quality and re-
serves of the Sar-i-isia deposit coal have been studied, to the north of the
Masjit=i=Choobd deposit coal has been discovered under the covering of the
Cretaceons deposits and perpective of the Chal-Zambursk region deposits for
coke coal bas been confirmed.

All the work volmsss, envisaged by the plaved task and the contracts
of 640 and 1378 have been fulfilled.




Chapter I.

INTRODUCTION .

Geological-exploretion work for coel in Efghanisten was started in
1965 in accordance with contract 640 of Novegber 24, 1962, concluded bet-
ween V/0 "Technoexport” of the USSR end the Ministry of Mines and Indust-
ries of Afghanistan. The stated work was contimued in 1965 in accordance with
contract 640 of November 24, 1962 and contract 1378 of December 20,1965.

During 1963-1964 , in accordance with the Ministry of Mines and Indus-
tries desire, geological-exploration work was carried out at the coal deposit
of Shabashelt /the Semangon province/j as a result of the work the reserves
of ceal for energetics were explored and estimated by categories B4C; - 20,7 |
-]n.m,l:z-ﬂﬂﬂn.hnn.!hhhlhpuﬁtrm have been estimated :
at 73.8 mln.tones. |

In 1965 searching erd prospecting were carried out at the Sar-i-isia
depoait, situated in 12 km SE of the Shabushek deposit /32 km by the motor
road/.

Development of soctual reserves of conl for energetics is of great im—
portance for the cowmiry econcmics.

The coal deposits of EEms¥ar, Ishpushta, being mined at present, do not
moet the country requirements in coalj the mined ccal quality is low; and be—
cause of the complex tectonic structure the coal is crushed, powlered. The
reserves of the mentioned deposits are limited.

Accoridng the project en prospecting work fo# coal in 1965 at the
Sar-i-Asis deposit such kindsof work were carried out: surface studying,

& geclogical map on a scale 1:5000 has been compiled, mine and borehole wor—
kings were sunk. The work results ere described in the report.

In {965 the coal-prospecting party alsc worked at the deposits of
Manjit-i~Chocbd /the Hert: provinocs/, and searching for coke coal was un—
derteken at the region of Ishkemish /the Taliksn province/ at the deposits
of Chal, Zssbursk, Bassrak. The results of work at the stated deposits also
are given in the report.

£n 1965 the party fulfilled the following kinds snd volumes of geolo—

gle—exploration works
Tehie 1.

Ser. Unit of] Fulfilment {Inel work areas

o Dl . 2 i vl sl
pept lject

1 2 3 ok 5 6 T

1. Topographic survey, scale
1:5000 5a .Jam. 4,0 3.1 3.1 L

)



1. 2 3 “ 3 6 T
2. Geological survay on

2 scale 135000 qui 440 3.1 3.1 -
3. Core drilling lem 1100.0 968.1 530.0 388.1
4. Sinking of inclines,

ﬂmtﬂn" = 100.0 122.0 122.9 -
5. Tremch sinking I3 1000.0 1075.0 1075.C -
6. Sampling sample 200 245 239 6

A4 swmall underfulfilmeni of the projected work is explaned by the fel-
lowing reasons:
a/ by drilling work the project has not been fulfilled for 13l.9 m

because the boreholes depth at the Masjit~i-Choobi deposit sree turned out
smaller, as it wes projected. It is connected with the reel mmaller thick-

ness of the drilled Albian conglomerates;

b/ by geolagical survey on a scale 115000 the plan underfulfildemt is
connected with the fact, that the real area of the Sar-i-isia deposit is

smaller for 1 sq.km. than it wes supposed.

The following Soviet specialists teke part in the field work: engineer-
geologists - Kudryashov, N.S., indrosov, V.i., Senjepov, 4.T., engineer—
geophysicisi -~ Shelkdowaly, D.F., Ljdrogeclogist - Marinov, G.h., drilling
and mine foremen - Ipnatyuk,A.F., Marchenke,A.Z., Sidor,J.:., Liponitsky, P...,
Minak, V.F., Ilyushin, A.F., dieselist - Yagodkin,:.J., cook - Bikev, V..,
interpreter - Firimov,:.. For &« short term in the perty mine foreman: (rech-
kin, 1.D. and Archsbasov, V.V. worked.

“rom the afgban side the pariy leadership was carried out by the
party chief Muhammad Ksbir Teksili, at which disposal there were 50 /fghan
specislista: drilling and mine workers, dieselists, commpressorers, drivers,
and ste. Juantity of hired workers ranged from 80 to 120 & day.

The field work was started on the Sth of June end finished on the 2 nd
of November of 1965.
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Methodicel guidsnce of the field work and indoor trestment wus given

by Manucharyents, Ouh. — chief of the sSoviet specialists’ group and by

Lavrov, Jeii. = chief geologist of the groupe
meﬂmmwgdﬁm,nfﬂnpaﬁyuukmnmind

out by ﬁlmﬂdﬁidﬁthdﬁm]eﬁmﬂMma-mnd. Selie
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work at the coel
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deposit of Ser-i=isis.




CHAPTER II.

GENERAL INFORMATION OF THE DFPOSIT REGION .

The Sar-i-isio ccal deposit is situaled in the Doal district of the sSa~
maugen province, in the Darya-i-flmlm river head irn North /fghenistan.

The depvsit coordinstes:

35932750 ~ 35934'15'" NL and

67933'00"" - 67933'47"" H.g.

In the vielnty of the deposit the ancient so called "Silk"™ way rwm,
connec isd Bukhara and Iran with India and passed from Mazar-i-Sharif vie BHoyni
Qara, Darra~i-Suf, Shah Bashsk,Ser -i-Asia to the village of Doab Mekh-ifarin in
the Curliab valley and futher through the Ishksri Pass to the city of Kabul
/uwoe Big.Mol/.

In 1965 along the way north-west of the deposit a motor road of
32 ku long was built, which hes connecied Sur-i-Asis with Shsh Bashek whieh bad
motor commmication with the city of Nazur—di-Sharif and lisibak (Samsngsn).

In 1965 %The group of the Soviet specialits - rosd-builders carried out
observation of two versloas of a probable rout between  the deposit and south-
eastwarc. ® the village of Doab. The first version was: from Ser-i-fisia via
the Fotal-i-Sabzak Pass and furthervie the village of Madar o Doabj it proved
te be unscceptable because of building complexity in the ceglon with Bteeply
rocky slopes and higu relative altitudes for snort listancea. The second version -
from the Sar-i-Asia deposit via Aimok, Doab-Shahpasand to Ilshpushta. This rout
should to be taken as a base for rosd-building but it will be s complex engi-
neering erection with large capitel invegtiments.

The distances of transportation from the Sar-i-fsis deposit by the motor
roud /vis Shah Bashek, Darre~i-suf/ are given in table No2

Table m-
Ser | . } Distances in km
N i Setilements i Via ;‘H.. Taibek
1 2 Eﬁi r
1 Shah Bashak 32 32
2 Darrg~i-Suf 68 68
3 Boyni Qera 146 -
4  Mazar-i-Sharif 207 -
5  Tashkurgen /Khulm/ 263 -
6  Haibek /Semengan/ 324 180
T Pul-i-£homri 414 7o
B Deshi 464 320
9  Doad Mekh-i-liarin 567 423
10  Shashpul /confluence of the Kelu end
637 503
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Here the .asphalt motor roud is being only between Pul-i-ilnmry and
Kabul /vis the Salang Pass/ and snother is buing built between Pul-i-Khumri and

Magsar-d~Sharif. The read from Darre~i-Suf to Mazar-i-Sharif is covered withgravel,

snd between Sar-i-Asis and Haibak there is a natural rowd, precticable only
during dry seasoms of the year.

In the vicinty of the deposit there are the following settlements: Sar-i-
Asia, Sar-i-Je, Alawddin, Aimok, Balsgh Ali, the farm of Yaknigol, where
vorkers may be employed. The natives mainly are Khazersand Aimeks /Uzbeks/. South
sastern biyond the Kotal-i-Sabzak Fass Tatars snd Abashes live.

The natives are occupied with cattle—breeding and agriculture /cultivate
vheat and barley on begar scils/.

The region topography is moumtain, strongly rugged vith deep downcutiings
of river and creek valleys. The divides have plane surfaces, but somwhere they
bave & form of sharp ridges.

The highest elevations in the region reach 3954.63 m /mountein Koh-i-
Chauli Khen/, the lowerest=in the valley hear Ser—i-isis village 2420 m.
Relative altitudes reach 13500 m.

The area of the rugged topography is restricted in the west and south by the
high scarps of Cretececus-Faleogene limestones beyund which mmx a mountain
undulating platean extands; the highest elevations of the region occure on its
surface.

The deposit srea covers the left slope of the Andrak Valley, steeply
falling from the scarp foot of Cretaceous-Paleogene limestones. In the north
the deposit is limited by the deep downcutting of the valley of Yaklinigol ,
running in latitudinal direction. In the south the area boundary is the wide
valley of Sabz Nan creek. Approximstely half way aleng of two 1

there is a deeply entrenched valley nemed by us “Central". The slope steepness ,

especially in the nothern and central parts of the area, resches 30-35°. The
slopes are eut by numerocus small creek valleys. The relative althtudes of the
examined area range from 50 to 150 - 200 :m.
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iiivers_of the region. A litile southwest  of the deposit down the confluence of
Rod~i-Cabzak snd Sar-i=-Je creeks the Andrak rivulet is borm, it is a headwater of
the Darys~i-¥bhulm. A little down the confluence the rivulet runs to the tongue of
en ancient rook-glide, slided from the right valley slope and overlied its
thalveg., Here a like has formed with the length of 300m and the wide m"‘fﬂoﬁ,'m
somewhere tie leke has been overgrowned with canes. / Measuremni of the lake depths/
The like run—off tekes place through a steep falling , entrenched channel runs
into the vallay alittle to the south of sar-i-isie village. Judge by the swamped
valley to thnml;thfm this place, we may suppose that & part of waler percolates
through the dam - rock-slide. To the north of the deposit Yakhniqol creek falls
into the river. The Andrek river has approximetely a permanent discharge, incres-
sing in the periods of snov melting snd autiem rains.

Climate. The regiou climate is continental with sklearly expressed micro-
s A AEsa): chwsrnskbin T ek Raine eunnial” Be the Seciine apbar o
the data of the Baglen, Mazer-i—Charif and Seleng stations is nol wvalue. at the
deposit area we has noted s fresh summer with little tesmperature fluctuations.

It gets colder in the middle of October and early in HNovember it snows. Snow
cover melts in April-March, but on the west slope of the mountaein Kob-i~Chauli
Ehan snow lies all the year rvumd. The predominant wind direction is north-west.

Flors and Fauna. sborial flora is almost absent. Shrubs and grasses grow
in the valleys end partly on their slopes. There are thickets of cane. over the
like., The animel kindom is charscterized by wide variety. In the region there are:
bears, wolves mountain goats, hares, foxes; birdst mountain partridges, mountain
turkeys. During bird transmigration there are meny wild ducks. In the Andrek river
end in the lake fish is fond: trout, marinka.

History of Geological Btudy.

The first mentioning about coal presence on the Chehil aresa belongs to
H.H.Hayden /1911/.

In the end of thirties the deposit area was envistigeted byalfghm geologist
bir, Holam—dli Khen, in his report he noted coal ocutcrops on the Chehil mrea. This
author meant by all appearance the coal ocuterops near the leke, to the north of
Sar-i-Je vellage.

In 1963 the area was investigeted by the Soviei group of geologists under the
guidance of K.Ja.Mikbaylov /7/earried out o geological survey om & scale 13200 000.
Studying the region coal-bsarance the Soviet geologist: B.R.Pashkov, V.V.Kulskov,
and BJ.N.indrosov investigated the coal outcrops along "Central" creek. Thay disco-
vered 14 coal seems, which were numbered from the top to bottomm stratigraphically.
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besides the geologicul map on a scale 1:200 000, & sketch geological mep on
a scale 1352000 was also compiled by the geologists for the "Central” area.
Up to 1965 no detail work was carried ocut at the deposip.

geologicel evelution duting Mesozcic and Cenozoic.

The present knowledge about this region, as of & part of the North Af-
ghan Coal Basin, is especislly preliminury ~ad will be broaden when special
investigations are being cerried out.

But even in this report we may try to describe the genersl features of
the region geological structure and 1o correlate the data about the coal de-
posits of the North afghan Toal Basin,

1. Stretigraphy.
The deposit area /ses Pig. 2 and 3/ is composed of a thick sédimenta-
ry series of Mesc-Cenozoic age; they distinguesh deposits of Triassic, Juras-
sic, Cretacecus—Paleogene, Neogene, and Juaternary sysiems.

At the region it is represeonied by a series of strongly dislocated and
faulted sandstones, sleurvlites and coaly argillites; they are widly diestri-
buted in the central part of the Chehil erosion window.

in the upper part of the section occure tuffs, which, by all appearance,
are analogies of the Doadb effusive series, distributed eestwards of the region.

The lithologicnl composition of the sedimentary series section ressemb-—
les the section of the Triassic deposits, exposed to the north of the Chehil-
Dukhtersn river, near the Shah-Bashalt deposit. There the series age is deter—
mined as Rhaetien stage according to fauns determination.

Because of the fossil absence this series is conditicnally sssigned to
Upper Triassic. The total sppearant thickress of the depositia, assigned 1o
Trigesic, iz estimcted at 500 m.

b/ Jurassic.

- o o

At the area of lieg-Bulek village /12 ku wesiward/ the Jursessic deposite
are overlain the Trimssic without any histus @r time velue. Lastwards, near the

Kera-Kotel Pass and in Ishpushta there is & clear unconfuimuty and the Jurassic
overlaps the Triassic transgressively /K.Xa.Mikbaylov's verbel information/.
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On the area of the Chekil erosion window character of the contacts are not
clear, because of a tectonic strusture complicasy the trus contacis of Jurassic
and Triassic are not fixed.

At the Sar-i-Asis area /see Fig. 2 and 3/ the Jurassic deposite have
been suffered tectonic, mainly disjunctive, dislocations; the movements had
place in Lower Cretacecus and resulted that some blocks were uplified and later
eroded. These facts explane +the absence of Jurassic in the cemtral part of the
Chehil eresion wvindow, where the Triaszic deposits are overlapped by Cretace-
ou-Faleogene maring deposits. Jurassic deposits are pressrved in the west,
south, snd scuth-sastern parts of the "ercsion window", where the coal depoxzits
and manifestations of Ackharek Paysn, KEotal-i-Sebssk, Sar-i-Je, and Sar-i-dsia
are situated.

At the deposit area the Jurasaic deposits, earlier distinguished as
"Saigan series” /H.Hsyden/, have been subdivided into three suites, dated es
Lower-Middle, Middle and Upper divisions.

Reghulak suiteld) , rg/.

The deposits of this suite wes described st the Shah-Bashak deposit aree,
in 14 km to the nerth-west of Ser-i-dsia.

There the section is composed of an uniform alternation of comsolidated
argillite~like clays, aleurclites, fine-gruined sandstones., The sandstones
are lighi-gray, calcareoms, poljmict, often cross-bedded. The sandstone thicke
ness reaches 10-30 m and the general reanging of the strata thickness in the
section is 5-6 - %0 m. Along xak Eo™Wicimesz of the suite an ebumdance of
flora detritus and impressicns of poorly preservation occureg,Somevhere siderite
partings and separste enclosings are observed.

The degree of the suite coal satwration is changesbls. Among the argillite—
like clay strata there are thin interlayers of coal and cealy clays. Their thick-
ness does not exceed 0.3 m and only in the upper part of the section it reaches
0.5 = 0.6 m /near Beg-Bulsk? and 2.5 m /near Karan-kul/.

The lower suite boundary is taken Ly thie top of the massive calcarecus
sandstone with Triassic pelecypod fuma.

The upper boundary is determined conditionally by the sandstone stratum,
belov coal seam 1 of the Shah-Baklak deposit .

The total sulte thickness reaches 860 m.

The sidte ege is established ms Lowver-Middle Jurassic because from the
lover part of the suite T.A.Sikstel hes detrmined Dictyopiyllum /Jyf, but
the fbssils from the lowver part ¢f the cverlaying Shahbashak suite point cut
at the upper parts af Middle Jurassie.
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The question about the presence of the ilegbulsk suiie over the peri-
pheral paris of the ercsiom wirdow e not clear now, hecause the stratigraphic
boundaries between Triassic and Jurcenic dgposits novhers are ascertained
for sure. The contacts of these systems sre tectonic omo and the Jyrassic depo-
sityg cre represented by the overlsying Shahbashek end Baghsk suites.

Shahbusbek sudte {;"2 sh).

The suite deposiiu vccuro in “w section of the Swhbashek coal deposit,
ihere they are produckive cues and are represeuted by ke inequigrsmuler savd-
stones, alsurclites, argillite-like ofier cesl; cluya, seams and shods of coal.

The jroduclive series section of Sar—i-=sic ia represented by the san-
logous interstratification. Im boti asclious tiere are the same quentify of
corl socumulation cycles apd colocidence of Kis saadstocs stratum positions.
Thls et allows W stale; ksl tus coul=bearing series occures under the cove-
ring depenils of Lrotuacvous-Pulsogene over woll 12 e distance betwesn Shebe
Ashak and Sar—i-asiz.

Flors deoterminatdons from tae sevilous of tire Sueubsshak suite of both
deposits, carried oul by T...Seke.el, show the indentity snd Middle Juressic
oge of the Ilozu.

The copcluaion,tint #e Shub-Bashak deposit /ite lower part/ end the
Sar-i-Asie deposit sre confined 4t cue coal-bearing serict is proved hy the
conl outcrope neer the Urie-buz aren, located betwesn the depoaits.

Teking into account wwse data ve sy can add some more about the
upper suite boundiry. 4t Shabwlieshak the gravelly ssudsione floor,in some
places iransisiory into gritstone snd laying ém the erosion surface of the
underlying rocks, has been assimed rs the suite bouwrdury; there ecal seams
10 and 11 are traced for a shert diziance. The clay rock strats, laying over
the grevelly sendstone, econtain four coal sesms /No: 12, 13, 14, apd 15/
well fixed in the rield. Abowe +thick strata of maiecly coarse-grained mottled
sardlstones occurce The seme picture we cen seo at the Sar-i-isia deposit
/see Fig.9/, but there the upper siruta are composed of conglomerate and grit-
ghane.

Toking inteo account the likness of both sesiicas o correoetion should
be¢ done, andthe upper suite boundnry st Shah-Bashak is to lay Uy the floer
of the upper sandstene strats. It will more correspond to the facts, because
st Deniture the Upper Jurmssic boundary is as3mmed by tie floor of the ana~
logous motiled sandstene horison.

The suite thickness, including the correction, range from 260-360 m at
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Shah-Basghak and to 460 m at Sur-i-dsia.

Bashek suite (J3 bsh).

Ag stated abobe, in the base of the suite the basal horizen of cenglome—
rates and gritstone nw /at Bar-iphsia/, transistoring westward /Shab-
Bashek/ Daniture/ into coarse-grained mettled san,stone. Higher in the sec-
tion a series of rhytimically alternating inequigrammlar sandstones, sleurclites
argillite-like e¢lays, and coal beds. At Shab-Bashak there are 12 coal beds in
the suite deposits and 6 of them are workable.

Like the Bhahbeshsk suite the Bashek suite keeps constancy of the see—
tion compesition sastward of Darrs-i-Suf coal area. Correlation of Shah-Bashalk
and Sar-i-Asia sections shows the indentity of the suite composition and conti-
nuity under the cevering Cretaceous-Paleogene deposifts.

At the region acoumulation ef coal in the Upper Jurassic time todk place
by a wnit eyele, that is confirmed by the sections ik Sgsh-Bashak and SBar—i-dsis.
Bat at Sar-i-dsie there was & considerably supplay of terrigene materials to
the peat boggs, as a result, there no workable coal seams and their levels are
occupied by thin interbedding of ceal and coaly clays. It is naturally and ,
in all punpbability,it is comnected with the fact, that the Sar-i-Asia region
has been situated nearer tbh the axial parts of the Jurassic range of "Palas—
oferand” and wes in the zone of intensive Pre-Jurassic dislocations.

TLe suite age ie sstablished as Upper Jurassic according to T.A.Sikstel's
feuns determinationt Taeniopileris reversa Fryn., Clenis sp., Dictycphyllum sp.,
Podozamites sp., collecied in Lorehcle 6 at the Shah-Bashsk deposit.

The suite thickhess reaches 510 m.

it the deposil regien Creiaceous deposits are widly distributed: they
occure at ithe elevated divides and plung nowrthwazd.

Deposite of the Lower division has not beem delermined in the regiom and
Creiaceons is represented only by Upper division. Tt is composed by matine
sediments and overlies with a heatus ang time velue on different horiszoms of
Jurassic and Triasssic.

The wost complete sectim: of the Cretacecus deposits has been studied
near the villere of Chehil Dukhtarsn &t the Shab-Bashak deposit region. There
Cretaceous is represented by the deposits of Cenomanian, Tvronian, Maestrichtian,
and Danien stages. Denosits of Coniawlien, Sentonimn and Companien stages are
sbssht due to the Pre-Maestirichtian erosiorn and the deposits of Dahian stage
practicelly are not diestingueshed from the Paleocens Bukhar limestone /3/,

sse, Mg, 2 and 3.
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Cenomsnisn and Turonisn stages {cr!u-t}.

Cencmenisn and Turonien deposite whth fauna were not find on thw area.
Thén /13a/ strata of interbedding fine-grained sandstanes, micaceous clays,
marls and sandy limestone presumsbly are assigned to Cenomsnisn. These stre~
ta are overliesd by brownish, yellowish-gray and gray, somevhere brecciated
limestone, which, by snalogy with Denitur and other regioms, sre esteblished
as Turonian. The limestone includes dark-gray clay intercalations, which thic-
ness being 0.8 = 7.0 m.

The total thickness of the Cenomanisn=Turonisn deposits makes up 36m /3/.

Maestrichtian stage lCrznj.

The ersion surfece of the Turonian limestone, but without any angular
unconformity, is overlapped by Meestrichtian deposits,subdivided into two parts.
The lower pert is made up of organic calcaremite limestones with
marl sand argillite interbeds. In the bese there are lenses end interbeds of
quartz gritetones, somewhere with lenticules and inclusions of redeposited
coals. Near Chehil-Dukhteran in the limestone such fossils : Prasradioclites
sp. and Guropleurs sp. were femnd) in Poe-Kotal creek, between Shab~Bashalc
and Ser-i-isie, Discocaphites sp., Echinocorys ex.gr. Ovatus deske, Gryphaea

vesicularis Lem. were collected.

The thickness of the lower part is 75 m.

The upper part of the sectiion is made up in the bese of glauconitée
limestones with mmell marl pebble inclusions. Higher gray and bluiesh-gray
marls lie; they contains s Cyclothyris ef. bandasii Orb., Carnethyris sp.,
Echinocorys aff. cipliensis Lemb.

The upper Messtrichiian boundary is teken by the marls roof, because
overlsin limestones contein: fossils of Danian stage.

The thickness of the upper part is 63.4 m.

The total thickness of the Masstrichtian deposits reaches 123 m.

4/ Cretaceous—Puleogens system .

Danien stage - Paleocens (Cr, d - Pg,).
To this age uwndit we assigned s series of homogencus limestones, con-
formably overlain the Maestrichtian deposits. In the Danian-Paleocene depo-
sit section we distinguesh /upward/:
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of glavcenitic limestone with Echinocerys aff. sulcatus Goldf,,
Echinocorys aff pyrenaicus Slunes, = 23 m,
b/ limewione, sphanitic,er organic calcarenite, - 93 m,
¢/ marle with Oyclothyris sp. ind, Gryphses sp., — 20 m,
d/ Limestone, organic calcarenite snd compect with glauconitée lime-
stone interlayers, conteining Hemiaster sp., Schinccorys sp., = 124 m
The totel thickness makes up 260 m,
The foma from the lower part of this section has Danian sppearance
and the fauna from the upper part has yot Thanetisn sppeersnce. It is not
escepted that the middle part is %o be assigned to Montain stege, but dis-
tingubaning of these stages is impossible, because of scarcity of fauna
collesctions.

¢/ Neogene system.

14 the region to Neogeme deposits we assignd e series of red-coloured
clays and conglomerates wvidh thicimess reaches 200 m; the depozits are vide
ly distributed on the plstesn sres between the Shah-Bashek and Sar-i-isia depo-
sits /see Pig. 2/. The series overlaps the underlyiug Paleocene rocks with
a stratigraphic snd anguler wnconformity; The series is distingueshed as non~
divided the Shefey and Kashtengin suites /Pg,¥,/ ~ /7/.

1/ _Quaternary sysftem.

Quaternary system deposits are widly distributed st the region. In a
form of a thick covering the deposits overlap different more old formations.
In Quaternary we distingvesh the deposits of Lower, Middle, Upper,

and Recent divisiens.

The lower deposits occure at the Shah~Bashak deposit area, om the di-
vide between Shah-Bashek and Derwasah, in ihe walley slope of the Chehil-
Dukhtersn and en the plateeu ares, bytween Shah-Besiak and Sar-i-Asie. They
are repressnted by consolidated loams with inclusions of pebbles and roun-
ded boulders. The tudckness of tidls section parv renges 10 = 15 m.

Middle division is represented by boulder-pebbly deposits 6 -8 m
thiclk, occured over ile right valley alope of ibg Cheudl-lukhtarsn river.

Upper division includes proluvial-talus deposits of the alopes: sandy
lomms and pale=yellow loams with inciusions of nonerounded fragments of
Cretaceous and Jurassic rocks; the fregments sizes ranche 1,5-2m in diemeter.




The thickness of the proluvial~talus deposiis is very changable and ranges
from meter parts to 15 = 20 m.

Recent division includes alluvial, colluvial and lacustrine deposits. i

The alluvial deposits are rejresented by fluvial facies: rgavels,sands,
and bedded sandy losms, overlapped by loess-like lcams. They are widly deve-
loped in the Andrak Valley and by Yekhniqel creck.

The colluvial deposiis cccure here and there elong the scarp feet,
mede of the Cretaceous-Palecgens Xivmwisme deposits; end are represented by
large angular lumps of limestonss.

Presence of lacustrine deposits is supposed to occure soutinmrd of the
laks, nesr the village of Ser-i-Je. Theve is a large plane area, named "Che—
chil® that meens "plane” in Persien. Taking into accoumt that the area sur-
face lies on tho same level, us the lake elevation,it mey be supposed that the
plane formation has resulted because of loke decreasing and the area is com-
posed of lacustrine depesitis.

2+« Tectonics.

The study region is confined to the south periphery of the Tajikeif-
ghan depression, to the north limb of the Hindu-Eush anticlinal structure.
Transition from the Paleozoic framing to the depression is gradual and rep-
resented by an extensive slope, formed by Mesosoic-Cenozoic rocks, gemtly
folded.

The process of the region tectonic formetion includes s considerable
period, started at time of the Bexcynic orogen and hes being developed du~
ring Cimmerian and Alpine time. It stipiletes the complicacy of the tecto-

nie structure of the regien. Aralysing of the Mesomoic-Cemozoic deposi
dislocations allows to conclude that, the region structure has being formed
by en inherited struoture plane during " - & leng period, at least from

Lower Jurassic up to day. The tectonic history and structures of the region
is disclosed on the wrea of the Chehil "ercsion window", where the Crete-
ceous-Palecgens daposits heve been eroded and the Jyressic and Triassis
formations are exposed.

ji?-ﬁfiﬂusrg.ﬁiﬂa?
ngig-ﬂgihﬁﬂﬂnﬂ_ as & result, the Tri-
agsic deposits were folded inte sharp plications and considerably faulted.
Next, the second phase of the Cimmerian cycle has clearly emposed in Up-
per Jursssic = Lower Cretaceous time.

?.gtﬁqinnﬁﬂu&%gpiu&-bxig

snd in the viein¥y.
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During this cysle dislocations of the Jurassic and older deposits dook
place with a fold formation and Llock displacement. K8 a rosull of that die-
locations was uplifiing of the Kobh—i-Chauli-fhen mounicdn. The smplitode of
vertical displacement has reacied more then 1 lm /see Pig 2/. Ve cbeexved
e stratigrephic adjoining of the Cenocmenien=Turonian deposits to the Trisssic
ones ou the mountain iop. The phase finighed in Lower Cretacecus, after thawn,
the reglon was planed with formation of s crust of weathering.

Iuring Upper Crataceous und Lowsr Paleogene the region Geveloped under
more stable conditions. The Cencmenisn transgression brought to formation of
& varm epicontinental basin. In the end of the Turenisn oscilating movements
excited 2 regression of the sea; .: a3 a result of it was the time
value, included Coniacien, Santenien, wnd Cawpanian stages of Upper Credacecus
and HMsestrichtian overlaps the erodsd surface of the Turonian deposits.
Maestrichtian period was charscterized by & newv subsidence of the regiomn, as
a result a new transcression of the wvars shallow sea begen, In Masstrichtiar
the tecionics movements hel ¢ form of csoflations of the sea bottom, that
led to rewashing of the bottom sedimente /presence of merl pebbles/. During
Deninn-Faleogene time tLe tectomlc regime was ctable ard sediments of the
shallow sea were being deposited.

In the upper part of IMliccens the *hind - Alpinewphase has started; as s
result the sea regression had place and orogenesis vith formation of the con=
temporsry structures has begun. The history of the Alpine orogenesis at the
region is very complex snd is outside of this report competence.

As a result of existance of tho=¢ ‘hree tectogemesis phases they dis-
tinguesh three structural steges in the sedimentary series of Mesozoio-Cenmomoic.

The lower stege iz formed by the fold strmmtures of the Triassic rocks.
These structures heve forms of strong rmall folds with a large mumber of faunlts,
some of which are the main elements of the region toctonic structure.

The Hiddle -tage Im represented by the fald siructures, composed of the
Jurassic depcsits. The structures slso lisva forms of ~irers folds with widly
distributed furlts., The stege i cliaractorized alas by Block Adslocations,
especlalily in the veptral snd nobthern ;arts of tha *erosion window".

The third - i'pper = stag? 1p Impoead on 6 =m])] erea heyond the re-
gion bounderies. The stage i= compesead of the Cretace-us-Paloogens deposits,
overlain with an angular and stratigrophie unconformity the different horisons
of the dislocated end eroded Jurassic and Triassic rocks. The rocks of the
Upper structurel stoage ace folded into genle undulating folds. The Upper
stage mey be subdivided into three subatages, formed /upward/ by Cretacecus-

Paleo=




gene deposits, Neogeme, and Quarternary age.

The tectonic structure of the Middle structural stege is p-¥%ermined by
some great dislocations by which block displacement has teken place. These dis-
locetions alpo has stipulated the configuratien of the "erosion window".

Two thrusts of sublatitudinal strike, traced for glongdistance by the
dislocation plane, may be assigned to such great dislocations. The first thrust
strikes in the north of the “erbsion window" amxi cuts the ITakimiqol Valley. The
second thrust is located in 5-6 km to the south. Both faults ere kxsxeied branched
and accompanied by small dislocations. Une of such dislocations occuresin the left
slope of the Andrak Valley near the deposit; it has e thrust form with the sub-
moridianal strike. These dislocations sre the natural boundaries of the Koh=i-
Cheuli Khan uplift, because +ihe block movements of Trisssic rocks have taken
place along the dislocations. The same dislocations have emposed on the peri-
phery of the "erosion window", on the area composed ol Jurassic aud Cretaceocus—
Paleogene rocks. The dislocation amplitudes decrease upwerue ihe stratigraphie secti=
on and in Cretacecus-Faleogone rocks they reach vnly sowe .eus ol meteres)
ani sometimes they die out and empose as zones of crush. :hie faci points out
that the dislocations ere suffering rejuvenaiion.

The zones of tectenic dislocations are sccospanied Ly deveiopment of gre—
vitational lanslidesa. Later usually are confined to the Xumm~ sandy-loam
talus or 1o Cretacecus—Paleogene limestonoes.

In the left slope of the Andrak Velley tlhere are two large Jlandslides,
sliding frem the west slope of Koh—i-Chauli Khan mowniain. _he tongue of one
landslide has pariioned off the valley of Andrak and uhe lake has formed between
Sar-i-Asis wnd Sar-i-Je villages. The other slide occures oppoaiie Alauddin
village. Besides these landsiedes, there are mumercus small ones, some of which
are described below. in chaptier IV.

3. Region coal presence.

The reglon of the Jar-i-Asim deposit is characterimed by npresence of
some coal deposits end eccurancee, confined to the different productive hosizens
of Jurassic deposits /ses, Dr. Nos 1 and 2/, Thie part of the North-ifghan
Coal basin 4in detall has buen described in somo reporte /3,7/; that's wvhy we
deal only with the deposits localed in the viclaty of the Sar-i-isis deposit.
They are:

.&.MML&&M was oxplorated with the help of the Soviet
specialists in 1963-1964. Its reserves are 44.4 mln tors ineluding 23.T! mln.t.
of reserves by categorjes B+U). There are 29 coal seams at the deposit and 12

of they bhewe minable thiclknesg,




15 coal seass, including 7 workable sesms, are corfined to the deposits of

the Shahbashek euite, Arong the depscite of the Bashok sulte there are 14 co-
ol seams and 5 of them are verkeble. The total aversge thickness of 12 workshle
senus makes up 1£.00 m. The ccal scums of the Shalbashek suile and the Jewer
scams of the Bashek suite /16 = 22/ are sssigned to gas cozl rank of group

Gg, which ey be used for ecke produstion for blust=furnaces of small eise.
Coal of the upper seams of the Bashak suitc is of long-flume rank. The coal hu-
midity is pot high - 1.T1 = 2.62% for gag coels and 3,06 - 3.80% for long-flame
conls, . sh content is 13.7% fai an average/. Volaiile yield ranges from 34.T% to
41,T%, average yleld - 38%. Sulphur content iz very low /0.21-0.72%/.Phospho—
rus content ramges firom 0 o C.321%. Elementory composition: carben centent /8y
TTo3% - 84,1%, hydrogen /98/ = 5.17 - 5.25%, aitrogen N8/ - 1,09-1.74%. Calo-
rific value is higher for the lower_ seams /8250-8050/ and lower for the upper
ones /7950-7620/, Felregraphde coal compoaition: content of vitrain components
5593 /at an avezsge - 7775/, eomiviirein componenis = 1,527%, at an average
11%; fusenite - 2-28%, ot un cversge 117, lepiynite - O=3%, at an aversge 2%.
Total mssgre components cverage 18,

Urta-buz coal occurrence is located in 1.J ka to the south of the Pass
of the same name /ia G kn 5B of Swh-Bashal by {ie meter road/, it is repre-
seiled iy one ccal seam of 60 ca thdck, included in the rock block of a tec-
tonic vedge form; tihe rock age is,possibly, Upper Jursssic. The ceal occurren~
ce valus is not clear.

Sar-i-dsia coal deposit is situated south-eastward of the coal occurrence
of Urta~buz and is confined to the vesi periphory of the Chehil erosion win~
dow. The coal presence of this deposit is givesn belov in chapter IV, It ghould
be noted cuce mpre, thati 14 eoal seums arve cealined to the Shahbashek suite
depoaits, und they mey have countorparts ot another deposits and occurrences,
ajituated to ihe south-east.

Sar-i-Jg¢ coal occurrance is located nsar the village of the same nems,
in 1.5 km to the south of tue Sar-i-isis depusit, om tie les: slope of the
andrek Valley. There o strof anticlize is oxposed and the basal horisun of the
Bashak suite tokes part in the structure formatdom.ilong two fold limba the
horizon iz wunderlied by & coal seem, corresponding 0 coul seam 14 of the
Ser—{=isia deposit.

It is evident, that this occurrance is a2 south prolongatien of the
Ser-{=-A8i€ depowit,from which it is seperated by tho shift Py /oee Dr.3 and 4/,
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Between the coal occwrrence and the shift there supposes to be & sincline
strueture, wvhere the prodnctive strata of the Shahbashsk suite are located at
a considerable depth.

Sebsek deposit is located nesr the Kotel-i-Sebamsk Pass, in 3 lm east-
vards of Sar-i~Je. There sre three cosl seams, the thickmess of one of them
reaches 2.42m. The coal is represented by semi-lustrous veriety for 53%. Dull
fusain coal sverages 1% snd dull ash coal = 5% Coaly rock partings in the
coal seams somevhare sverage %%, Very often éhe coal is crushed to a such degre
that its type is net distingueshed. The ash content is average, coal enrichment =
eany and average. The coal metemorphism corresponds G3-D, ravk, that is a tran-
sitional type from long-flame to gas one. The coal may be used as a good power
fuel. It is undoubtedly, the deposit coal is confined to the Shahbashek suite.
Abd, probably, the coal seams are counterparts of the seams of the Sar—i-iAsia
depoait.

Adkharsk Paysn coal occurrence is located in 12 km to the east of the
Sabsak deposit and, by all sppearance, &t is a counterpart of the deposit.
There hafh been stripped 3 coal seams of 0.4, 0.5, end 2,85 m thick. The min-
able sesm shows a complex structure and the coal is crushed very much. Its ash
umumﬂm.mmwmu%m
that a transitional variety from long-flame to gas one. Under s microscope the
coal consite of vitrinite for 88-99%. The valus of this coal occurrence is
not clear now snd will b@ determined after carrying out of special estimati-
on~prospeciing work.

Chapter IV.
Geology of the deposit.
1._Stratierapy.
In the geological structure of the Sar-d-Asis deposit area take part
the deposits of Triassic, Jurassic, Cretacecus-Paleogens and (uaternary systems.
o/Trisssic.
The Triassic deposits are distributed in the eastern part of the depo—
sit and composed the hanging * 7 wall of upthrow fault Fy /see Dr.3,4, and 5/.
As it was noted in chapter III the Triassic deposits are distingueshed
conditionally by the analoly with the ocourrence st the Chehil and Dukhtersn
river basin. At the Sar-i-dAsis deposit Triassic is represented by very dislo-
cated strate /see Fig.7/ of sleurclites and sandstones with thin interbeds of
coaly argillites and coals. The sectien of the Triasséc deposits at the deposit
area is not clear snough, becsuse of the heavy dislocations of the rocks and
absence of clear stratigraphic boundaries.
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The spparent thicimess of the Trisssic deposits ranges 460 ~ %00 n

/see Dr.3/.
b/Jurassic.

MJm-dehpodiwmﬂhﬂnlmnllMWIrMh
the different dislocatin degree of the Triassic end Jurassic deposits later
overlap with an sngulspetratigraphic inconformiry end time velwe the different
horizens of the underlfying rocks.

The lower Jurassic boundary is unknown as the Trisssic has been thrust
over the Shahbashak suite, snd it is not excepted, that the Hegbulask suite is
present at a depth in the lower wall of thrust F, /s0e Dr.3,4 snd 5/,

Thy sveilable for studying part of the Jurassic section is represented
by the Shehbashak and Bashsk suite, tho first ome is productive and contains
minable coal sesms.

Shahbaghek suite  (Jaeh).

The most complete section of the suite occures in the central part of the
deposits area, between trench 9 in the east and tremch 12 in the west.

In the base of the exposed part of the suite eccure strate of middle-graie
ned bedded sandstene, ferruginated,5,5 m thick.

Higher interstratification of fine- and middle-grained ssndstones, aleu-
rolites, consolidated argillite-like clays with cosl sesms and sheds is cbserwved.
Among this stratificetion /which thickness reaches 160 m/ there are 6 coanl seams
/1 =6/ , and two of them are minsble caly on a part of the area; seams 1, 3, 5,
and 6 sre unworksble. In the upper pert of the interbedding such fossils were
collected: Coniopteris spectabilis Brick., Nilssonia sp., Stemorshis ex. gr.
clavata Nath., Podozamiies sp., Podomamites ex.gr. Lenceolatus L. et H., Phoe-
nhkcopsis sp., inomozsmites sp., vwhich sscording to T.A.Sekstil's conclusion
point out Jursssic age of the described part of the section.

The overlying strata of the suite expose & cycle structure. They distin-
guesh 9 qycles, each begins with inequigranular sandstones and end with clay
rocks. Later usually contains soams and sheds of coal.

In the base of the first cyole occcure coarse-grained sandstone strate,
6 m thickj they are overlied by mere fine-grained rocks. The cycle is ended
vith strate of consolidated aleurolitic cleys, including coal sesm T of work-
cble thickness /sce below, in section 2 "Presence of coal"/p the cysle thickness
renges 24 m.

The second cycle is represented in the base by fine-grained sandstone
strate, overlicd by aleurclites /thickness - 14 m/, higher in the sectien
they intercolate with consolidated argillite-like clays and with
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fine-grained ssndstone interlsyers. In the upper part of the cycle argillii-
te=like olays contein mmercus indlusions of flora defritus, Joor preserved
flora imprinta snd vitrinised fossil logs. The second cycles thickness is shout
X m.

The third cycle is characterized by a less thickness /1%m/ and consists
of*coarse-grained sandstone bed, graded higher into aleurclites mnd srgillites.
They are everlied by coal sesm 8, the most constant seam st tho deposit /see
section "Presence of coal"/.

In ihe base of the forth cycle there are strata of massive middle-grai-
ned ssndsiones, somewhere ferruginated, their thicimess reaches 9.5 m, they
are overlied by interbedding of sandstone end aleurclite,wish thicikness is
13 m. In the upper part, between argillite-like clays there is coal seem 9,
exposing a workable thicimess at the most part of the ares. The total thick-
ness of the forth cysle resches 45 m.

The xifh ¢ycle mey be subdivided into twe parts. The lower part is
made of interbedding of fine— and middle-greined, coarse-grained sandstones;
they are polymictic, somewhere cross-bedded, with gritstone lenses. The total
thiciness of the sandstones is 34 m. Higher, argillite-like clays include e
thick coal bed of of interbedding coals and coaly clays; it was memed co-
al seam 10. The bed is very distinctive and treced over the whole area. The
cycle rock thickness makes up 60 m.

The next, sixth, cycle begins with thick strata /about 25 m/ of fine
grained sandstones, including thin more fine-gruined sandstons end aleurcli-
te interlayuers. On seme levels of the cycle the strate overly esach other
with erosion. In the upper part mmong interbedding of srgillite-like and
sandstone rocks ocoure two beds of thin interbedded argillite-like clays
with coal, in some places the coal sheds thickning turn into one coal semm.
These coaly beds are distinguished as coal sesm 11/12 by us.

The seam roof contains mmercus flors imprints. From the collectiom
of trench 18 T.A.Sikstel has determined: Equisetites ex.gr. fergenensis Sew.,
Elstides curvifelis Lunk., Coniopteris sp., Eboracis /7/ sp., Bquisetites
longifelia Bricke., and from treach 31 - Philophyllum cutchense Mor., puinted
out Middle Jurassic age of this part of the section. The cycle reck thickmess
makes up &4 m.

In the base of tie seventh cycle ocoure strate of fine— and middle—
grained micaceous, not clear bedded sandstome,with thicimess is 10.27 m.



Interbedding strate of clays with subordinate ssndstone intercmlations and __

The eighthi.cyele is the last but one in the section. It begins with strata of
fine-grained sandstones with sideritic mudles snd cerboniszed plants in quantity.

In the sandstone wvere collecteds Baiers slnmertu Krust., Ebrocia lobifolda (Phil.),
Condte mp., Ptilophyllum cuthhenss Mor., Nilssonias ex.gr. vittesformis Pryn. The
sandstone thickness is 10.56 m; the overlying pert of the cycle is made Npx of
interbedding of sandstones with cleys snd ends with non-workable cosl seam 14
of a complex structuse /see Dr.ll/. The total thicimess of ihe cyule rocks rea
ches 20 m.

The last-ninth cycle lies with erosion on the underlying rocks. In trench
12 the basal fine-grained sandstone is observed izmmediastely en the coal seam

/14/ roof. The cycle section is represented by interbedding of argillise-like

clays with alourclite: and limonite interlayers, coaly clays and coal interce~
lations /no% more, than 5 cm thick/. The thicknesses of the limenite interlayers
ares 0,05, 0,10, and 1.85 m. Their thickkaning is observed fros Bottem to top

of the section. The cycle thickness amounts sbout 12 m.

The lithological section of the suite is variable by the lateral, becsuse
of the changable thickness of the sandstones.

The sandstones mainly are fine— and midlle-grained gray and browmish-gray with
clayish and elay-ferruginous cements. They show clearly traced ridges with pe-
rous erosion forms, resulted of lesching /see Fig.ll, 12/.

Content of the sandstones in the section of "Central"sai makes up 50.45%.

The sleurclites are mainly gray or brownish-gray, bedded, compact. Their
constant graduation into the srgillite-like clays are alwnys cbserved. The ale-
urolite content in the section reaches 9.57%.

The argillite-like clays /msking wup 29.2% of the wiole section/ are
coloured in gray, dark-gray and greenisb-gray. Among them often occurv ‘oier-
calations of coaly clays and vitriniged or lignitic stems of plants, flors
detritus. The thickness of the clay sirate renge from parts of metre to 3-4 m.

The coaly clays make - up 1.3% of the section. The coal contemt of the
suite section resches T%. 'he desecribed limonives make up U.45% of the whole
section thickness.



The upper pert of the suite, including 6=9 cycles, by all sppearance,
is snaloguos to that part of the Shahbashak suite, which contains coal seens:
12, 13, 14, sod }5 /see Dr.9/.

Accosding to T.A.Sikstel's conclusion st the depodt ares the Shahbeshek
suite is characterized by fossil plants only in the lower and upper parts of the
section, Abundsnt resains of Coniopteris spectebilis in the right base of the
sirste, wder a condition of a cemplete sbsence of all relict forms, allow to
establish the age not elder than Aslenisn.

In the upper part narrow-leaved Baiera snd coniferas sppear. This chan-
ging of the plants prints out intensification of the climete aeridness, That
may falls om the end of Middle Jurassic or on the beginning of Later Jurassic
epoch.

TyA.Sikstel has noted, that parallel with a considerable resembhlance of
the flora complexes of the Ser-i-Azia deposit end of the south-west Hisser
spars /fUs.8SR/, the first complex has theirown specifity in prevalence of
thermophilic forms. The typical ginkgo has not been met, there are no also me-
sophdlic forms of the Cladophlebdis gems, but xerophile, coniferas, and cyce~
dophites oceure more often.

Sushak suite = (7, beb).

At the deposit ares the suite conformebly overlies the underlying Shah-
bashak suite. The Bashak suite deposits are widly distributed in a band form
in the west part of the deposit and soutiward of i$, on the srea, betweem the
Saba-lisu river and the village of Sar-i-Je /see, Dr. 3 /.

In the base of the suite there are thick strate of interbedding conglome—
rates snd gritstones with inquigrmmular sendstones. In the middle part of the
stirata there is a clay horimen of 5 m thick, clearly traced over the whole
area /see,Br. 9/.

The deseribed besal strata is the base of a big cycle, the upper par$
of vhich is composed of frequent intrebedding of mainly fine-grained sandstones
and cleys with thin coal intercalations. In the lower pert of this interbedding
occures a borigzon of thin alternation of coals and coaly clays, which, as it
may be seen on Dr.9, corresponds to coal seem 16/17 at Shahbashak, though at
the Sar-i-Asmias area it is not a coal bed. The upper and midlle parts of the
interbedding also contain snalogous thin coal interbeds and interlayers, and
each one has a counterpert at Shah-Bashak, where this part of the section is subdiw
vided into a mmber of cycles. The first cycle thiciness makes up 125 m,



The next - second cycle begins with strata of middle-grained sandstones,
in the base of which cccures en interbed of quartzite gritstones. The total
thickness of the strata is about 9 m. lligher, an slternation of sandstones,
and sleutolites,and olays with heds of thin interlayering of coals snd
clays /"cakea™/ 4s observed. In this part of the section five subcycles
are distingueshed, each of them in the upper part has or such “cekes", or
coal interlgyers. The total cyele thickness iz 36 m.

The third cycle in the base begins with strats of pritstones, 2.6 - 3.0
m. thiok, higher they gradually changing intoe eleurolites and clays. The
upper part is mede of an alternation of gray clays and sleurolites with s bed
of fine-grained quarts sandstone in the base. The thickness of the cycle
makes up 23 m,

In the bese of the forth cycle sandstone strate cccure of 20 m thick.
The upper pert of the strats is composed mainly of fine-grained sandstones
sbout Tm/ greding higher into coarse~greined, somevhere gravelly, sandstones.
in alternstion of sandstones with aleurclites lies higher. The clays include
two coaly srgillite beds. The cycle is crowned with fine-grained smidsténes.
The total cycle thickness reaches 40 m.

The fifth cycle is represented by slternste strzte of conglomerates,
gritstones, inequigrenular sandstones nud is ended vith strate of consolidated
clays. Thé tolal ihicimess of this part of the sectiom mekes up 35 m.

More . higher Buorisms of the Bashak suite at the deposit are sbsent
because of the Lower Jursssic Suompzasxisx erosion. Tpe total theilmess of
the Bashak suite st the deposit makes up 278 m.

The lithology of the suite deposite is constent sk over the whole
deposit area.

The conglomerstes = mainly small pebbled, contain middle-rounded pebles
of flint, quarts, snd expose s calcaresous-clay cemenet) they makes up 6.25%
of the suite thickness. The gritstones show the same composition and make wp
4.15% of the section. The sandstones meke up 39.63%, aleurolites - 10,29%,
clays = 31.61%, ocolay clays - 5.08%, coals - 1.5% and 1.49% of the sec-
tion thicloess bas not been stripped under Quaternary deposits.

The general colouration of the suite rocks is very characteristic.
1f the Shahbashak suite deposits are coloured in brownish, that the Bashak
suite deposits have light-~gray coloures, becsuse of clay predominance.

The suite age is established as Upper Jurussic by analogy with the
Sheh-Beshgk deposit, as was said sbove.
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¢/ Jurassic.

At the deposit area Jurassic rocks are poorly distributed and occure
only at the west periphery of the area. They are represented by Cenomenian,
furonian, and Msestrichtien stages. The overlying strata of non-divided Danian-
Paleocence deposits eccure more westwards and are absent at the depoait.

Cenomanian /7/ end Turenisn stages (Crp ca=t).

Cenomanisn and Turonian deposits overlap Jurassic deposits with a
stratigraphic unconformity and heatus .

The section of Cenomanian /7/-Turonian deposits is represented from bot-
tom to tops

l. Limestone, white, organic; = 5 -7 m,

2. Sandstone, fine-grained gray with abundance of dark-eoloured grainz =
1,5-2nm,

3. Clay, greenisb—gray, plestic, gypsiferous, - 5 -Tm

The total thickness - 11.5 - 16 m.

. Masstrichtion stage - (Cr, m).

HMaestrichtian dephsits at the ares is represented by strata of ecal=
carenite—organic limestones, containing mar]l and aleurclite .interbeds. In the
base strata cccure lenses of grijatones as a result of pre—taestrichtian erosiom.
The gritsténes contain small coal inclusioens. The limestone thickness is 60 m.

Higher in the section glauconitic limestone beds lie and they were desc-
ribed above in the part "Strattigrephy” of chapier III. The observed thickness
of the gleucomitic limestone reach 55 - 60 m. The totel thickhess of Maestriech-
tian deposits 4is 115 - 120 m at the deposit area.

&/ garternesy.
{uarternary deposits are widly spreaded st the deposit area, where they
lie as a relatively thin covering over the more ancient formations .

Among (uarternary deposits we distinguesh Upper and Lecent stages, sub-
divided inte a number of geclogical types.

_Prolurial-telus deposits ~ ( a-F1 Q3.4).

These deposits are vidly distributed and sre closely comnected to each
other at the deposit area. Among them predominance of talus is observed,
but proluvial deposits ocoure only in the thalwegs of nerrow-cutiing gorge
ﬁl].m‘




On the geological map /see Dr.Ne 4/ the talus-proluvial deposits
are shown emly in some places, where their thickness exceeds 3-4m. (n the
other places they are not shown,

The telus-proluvial deposits are represented mainly by loess-like
loams, rare By sandy losms with inclusions of Jursssic end Cretaceous rock
boulders. The highest thicknes.of the deposits is kmown on the left sid: of
"Central® sai, where it reaches 10-15 m /see Fig.No 13//. The quantity of the
fragmental meterial sharply exceeds in the north-west part of the deposit
area, where talus and proluvisl covering is distributed on & large area and
overlaps outcrops of the Bashek and in s great part of the ShaBahsek suites.

Alluvial deposits - (al 04).
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Alluvial deposits are widly distributed in the north of the depesit
area in the valley of Yaklmiqol creek. Here, as ¥t was ncoted, they sre repre—
sented by fluvial and lower terrace deposits /see Figdio 17/.

The fluvial alluvium is represented by shingles, sands, bedded sandy
loans, often with inclusions of poorly rounded fragments of the native rocks.

The fluvial alluvium compose the deposits of flood-planesend above
the floodiplans terreces. The flood-gplane torrace is made of shingles, sands and
sandy loams mainly. The terrace high reaches O.8m -~ 1.0 m. The above flood-
plane terrace is composed of mainly loess-like loams, including reck frag-
ments. This terrace is well preserved by both walley sides and is traced
for 3 km up 0o the junction of the creek and the Andrek river.

Colluvial deposits ( ¢ R4
On the deposit area such depesits are not distionguesned, because The
limestone blocks, parted from Cretacecus deposits , do not muke xm areal
accumal ations.

2. Tectonics of the deposit area.

The Ser—i-isia depoeit is located in the regiem with a complex tecto—
nie strueture, that's vhy the deposit area is charateterized by a complex siruc—
ture with fold and fault dislocations.

At the deposit area three structursl steges are clearly distingueshed
and were described in part "Tectonics".

In the formetion process of tectenic structure of the deposit sres we
may clerly observe phasic development, emposed in the fold formation in the
first stages end faults dislocatieons later, which complicated folded struc-
tures,



The dapesit structure is represented by sn anticline fold with subme-
ridional trend; the fold wvas named "Sar-i-iAsis enticline”. The fold strue-
‘ ture is observed by Central cresk /explorstion line ¥/ snd to the morth, near
| exploring line 1II /see, Dr. 4, 5 and 6 /.
The fold core is composed of the Shahbashek suite depesits. The overly-
ing rocks of the Jursssic Bashek suite and Cretacecus—Psleogens depesits occur

s symetricel structure in the south, noar expledring line V-V and essymetricel -
near exploring line III-III.

In the south the dip of the limbs renges 60-70°. Near exploring line IIli-
III the eastern limb dips at angles of 4045" and the western cue - 60-65°.

The sastern fold limb is complicated with smsll folds,expressed in pli-
cating and overturmning of the rocks.

The western snticline linb greduslly smoothes out frem 60-T0° to 25630°
in the direction of the fold limb pitch at the western part of the sres of the
Bashek sulte distributien. But in the south, nsar exploring line VII-VII, we
observed imereasing of the dipping angles up #o 65 by cutcrops of the Bashek
suite, end uwp to 85° in borehole 2. Not excepting, that the dip increasing is
a local i-iﬁ#ﬁ-g*uui?.

The mode of the upper bend conduct is not clear, becsuse of strong fauit

Yekimiqol ereek, beyend the srea limits /mee, Dr. 3/.

The myncléne limbs are composed of the Bashek suite deposits and the core
is made of the Cretacecus-Frleogens deposits. The western fold limb has beem
exposed by sroeion in the valley of Yakinigol creek; it is composed of argil-
lites, sleurclites, sandstones and thin coal sheds. The fold is en asymmetri-
cal structure,lts eastern lisb dips io the west et angles of 25-30°, and the
vestern cme is inclined to the east at angles of 42-45°.

sit there is an overturned syncline, occured in the bleck of the Shahbashek sui-

relict structure of the eastern lisb of the Sar-i-iszis sndicline, emisted be-




the structure formstion end fault rejuvenation.
Analysing of the fault dislocations, distributed on the depositi ares,
ellows to distinguish four stages of the fault evelution.
Eu»luu!iif'fii_gii
dislecations with sublatitudionsl strikes. By zll appearance they appeared in
the Hercynisn folding and were rejuvenated in the final pheses of the Cimmeriemm
and in Alpine foldings.
E&JF%FEEEE‘KE&!& is de-

fined by the position of the Triassic deposits in the right valley side and of
the Bashek suite in the left walley side on tho same elevation /ses, Dr. 3/.
The fault character is not clear at the deposit sres. The vertical fault smpli
tude ranges 600-800

Fault P, is noted in the south of the deposit, im 2 km southward of end
parllel to Pault F,. It vas shown along the valley thalveg of Saba-leu creek.
The fault is fixed by the displacement of the Bashek suite deposits is Both
valley sides; as a result cn the same slovations the Bashek and Shahbeshek suites
lie /see, Dr. 4 end 6 /. By its charscter Temlt F. is = borizental displace-

3
went; its smplitude reaches 500-530 m. The displacemsnt plane character is not

clear.

The both described fanlts sre traced far beyomd the deposit area and
they dislocate the Trimssic end Cretacecus-Faleogene depesiis. These faults are
the natural morth and south boundaries of the deposit.

The Sar-i-isia deposit is supposed to be confined to the reck block, up-
1ifted by faults ¥, and F,. The both faults appeared in the first stage and were
rejuvenated in the forth stage.

The next stege is charncterized by the development of fault F). This

fault shews & submeridional trend and is the natursl eest boundary of the depesit)

the feult is fixed aléng the eastern periphery. The displacement plane dips to
the oast at sn angle of €0°. It has san upthrow fmult charseter, by which the
Trisssic deposits have been thrust over the different horizcns of the Shshbashak
suite. The crest line of tho displacement plane and the mmface is clearly tra-

ced by outerops /see, Dr. 6 /. The fault smlitude is wnknown.
FEE&%&EH&E@E&E*J#?
ced iy by fault F.. Noted fault ¥, and faulte Fy B Fo FooF) , and F), ap-

iEuEEEnHH-FEEI{&f:ﬂE
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H___E.._.&—..r shows & north-west strike of the displacement plane end is
fixed by ouilcrops, in trenches 21 snd 39, in borehole 1.The displacement plane
strikes i and dips 60°. The vertical emplitude of the feult mekes up 55 m in
the aorih and resches 120 m by line Ii-Il. The fault ocours in the Shahbashak
suite and is represented by e shift-upthrust. The north-eastern limb is upcast.

Ewmq-ﬂwﬁtlﬂliﬁﬁkﬂblngﬂg
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The displaceswmt plene also dips NE at sn sngle of 60°. The vertical feult ap-
litude ranges about 40 m.

Feult, is exposed in doubling of the cutcrops of cosl sesm 10 and in
increasing of the Shahbeshek suite thickness in the vicinty of exploring lines
V¥ and VI-¥1. The displacement plane terikes NNV and dips 60°. The vertical
displacesent amplitude is B0-90 m vith a tendency of dfying out north-wastwmrds.
mﬁpuwurlnggfrgmn!%ﬁﬁihﬂﬁag
by doubling of the thickness of seam 10 /see, Ur 4, 11, and 20/. In the vicin~
iy of exploring lines V-¥ and V1-V1 in the Shabbashsk suite deposits, between

guﬁnruwﬁnmurlulﬂfusimﬁllgﬂﬂng&?

placeseat amplitudes /by normsl/ sccordingly 20 snd 10 m. The feults are
tracel"bor & lasg dlstence end expese submeridienal strikes of the displacessut
planes and dip eastward at sn angle of 60° /see, Dr. 4,5,6 /.

Described faults ur. mu. mﬂ. __.Eu dislocate the productive strata of the
Shahbashok suite, which dips opposite to the fault pitehihg. As 2 result in the
fault sonss some heeves sre observed.

Feulte F. and F, strike among the productive strats in the nerth-eastern
pert of the deposit, in the vicinty of exploring line II~II. These faults limit
the noted reliet symeline fold,

Eﬁuﬁfgﬂiﬂfiiugﬁﬁiwﬂrg
of the structures along the valley sides of the nameless sai, followed the fault
zone. The angles of the displacement plane inclination snd the fault cheracter
are not clear,

Fault P ,ff defindd by a crushed zone of 15 in width,strikes to the
north in parallel to fault F_,

6

The last of the discovered faults at the deposit area faults ___w and H__Hu

are, striking in the western pert of the deposit aren ameng the Babhek suite
iﬂ-_

E.._m.u_ and two eplitting faults are fixed by the displacement of the

conglomerate strate. Ita type and position are net cleer; the displacement
amplitude makes up TO m.
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Pault 7 has been dedermined by the displacement of the sffistons sirata
and Cencemnien-Turonien limeetone in the west of the deposit crea. The fault
type end its mods of occurremee arw not clear. The limcstone displecement
renges 90 m /by the displacement plane/. The sbove named faulia stipulate
the camplicacy of the devcsit tectenic strvetore,

Gravitetional landslides.

Grevilationel landslides are widly distribuled et the depoait area.
Mostly itbey are comfined to the above described femlts.

The largest landslide cccurs in the norib-west of the depesit where three
limesticiies hlocks of Creiscecus-Peleogene age were cbserved; They slided by the
right slopé of Yakbnigol eresk weder gravity. Two of these blocks lie cn the
Shphbeshak s Dashak deposits in the righl velley wide snd the third oceurs ir
its thalweg /see, Dr.18/.

Basides thered ere meny lsndslides of (maternery tolus~proluvial depo—
sits in differeut parts of the ares. /see, Dr. 4/,

3-Prmrnf¢mlltth-iﬂ)uitlru.

There are 14 coal seams in the produciive straia section of the Sar-i-
Asia deposit /see, Dr.4,7,8,10,and 11/.

Sess ) is traced for 1100 m aleng the upthrust P, and lies for 10-15 m
above the tectonic couteot of the Shehbashelc sm:ite with the Trisssie rocks,
The seam was stripped by trench 49, 9, sod 77 for 455 m. In trench 49 the gean
is siringly orushed and to the south of the trench it f¢ is not traced becense
of the thiek cowering of Quaternaxy deposits. liortiwerd of trench 49 the semm
is also disdlecated up to trench 9 for a distence of 325 m. 'n trench 9 the sess
shows a cemplex strwcture and is thick. Ihe sesps conziste of two patches of
coal, parted by en argillite interleyer of 0,40 m thick. The patebes of coal
contain 10 reck parsings, their thicimess ranges from 0.02 - 0. 05 m. The total
thickness of coal in trench 9 i# 4.68 m, and the workalde thickness of the pu~
re ceal  eguals 3.69 m. Further nerthwerd the sesm has beer treced for 140 m
up @ trench T77. There it consists alse of two pelches, parted by & corly clay
of 0,52 m. thick, But in the tremch reck pariings are abseni, except of one
perting neer the roef. Nertiward tidning cut of the sesm mzy be observed; its
tiicimess ia sreach 77 decresses t¢ 2.51 m and the workeble toickness of the
pure coal is 1.91 w. To the nort: of fremch 77 the sear is fixed by coal ouwb-

mﬁmhnlmmm-.-iﬁmunmqnutl‘.
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Decause of the sirong dislocation of the coal seam =nd its closeness
to tie fault F, the seam is considered as unpracticable one.

Sggn 2 has been traced for sbout 1250 m in the west limb of the sntic-
line, theve ﬂm_ltﬂnndfnrmnhytmuhn'ﬂ, 5B, 59, and B. The sesm
lies for 27 m higher sesm 1. The seam thickness ranges from 3.72 to 0.78 m
wvith the thickness of pure coal from 2.75 to 0.58. The wvorkable thickness
persists for 80 m in thesouth part /see, Dr. 4 and 10/. Northwards the seam
is thinning out /trench B/, on sscount of it the seam has not been fixed
in borehiols 1 where its level is represented by a bed of coaly cluys /see
Dr. 8/. The seam structure is complex; it consists of some patches of lus—
trous, sesd~dull, rare /in tremnch 8/ dull coals, parted by cleys, coaly argil-
lites and aleurolites vith thickness from 0.02te 0.52 m. Southward from bore~
hole 1 the seam has not been studied at deep levels.

Judging from +the seam thickness wsrintion in tremches 350-8 and by its
absence in borehole 1 we may conlude that the sesm has lemses-like occurrence
ond as worliable ome may be cosidered only on a part of the area., in an inter-
vel of trenches 50-59. There the seam is relatively persistent.

Segm ) occurs: for 18 m above seam 2 and has been izaced for 130 m
in the wvest structure limb wnd for 7O u in the east one. In the west limd
the seam was stripped in trenches 51,7,67, end T8 on the outcrop area of 1000 m.
The seam is represenied by interlayering of semi-lusirous coal patches and
clay and srgillite partings, but in the north semi-dull coal intertelstes with
the same rock partings. The total seam thickness range from 2.84 to 0.T4 m
the thickness of pure coal mekes 2.32 - 0.51 m.

Intensive varfation ofi seam structure snd thicknesses of cosl patches
in the sesm is observed. In the sections /see, Dr.10/ they may see ., that
the seam shows lens-shaped structure and somewhere /in trench 67/ it is
uninable in spite of:considersble totel thicimess of pure coal, because of
the complex seam structure snd rock partings. The sesm lens—sheped is comfirmed
&t a depth,in borehole 1, where coal is replaced by ceel argillites.

¥ithin the study ares sean 3 is unstable and is not interesting for
mining of & large scale.

The natives mine the seam im near tremch 7.

Segn 4, occurs for 18 m higher than seam 3, shows a complex strusture:
consist of interbedding of semi-lustrous cosl patches and argillite-like
and coal clays partings. The thickness of rock partings is very changable: from
0.01 to 0,29 = /see, Dr.10/. The sesm has been traced by trenches 52,6,68,and
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79 for 1000 m in the west fold limb end is fixed in the west liml.

The total thickness in the trenches ranges from 2,19 t0 0.13 m and of the
pure coal - from 1.49 to 0.10m. An average thiciness of the pure coel in the
trenches makes up 0.66 m. By no one section the seam shows s workable thick-
ness, becsuse of complicacy of ite strusture. In borehole 1 the sesm has
been cut st a depth of 164.63 m ite total thickness being 2.95 m, but the
thiciness of the coal petches only 2.85 m.

By all sppesrance, seam 4 is lens-aliped and wnminable, unstable one.

E.l_-__llw.a in both fold lixbs. In the esast limb it was stripped
by one trench 22. Coal seam cutcrops were traced along its strike for 1350 m
and ot sn interval of 1000 m by the strike the seam wes wncovered by tren~-
ches 53, 69, 5 and 80. The sesm lies in 10 m higher than sesm 4. The total
thickness ranges from 2.40 t0 0,38 m and the pure cosl thickness ranges from
1.51 t0 0.29 m«. A minable thickness was observed only in trenches 33 and 5
/0.99 and 0.86 m/. see, Dr.l0.

The sesm exposes a complex structure and consists of interbedding of
semi-lustrous and ergillite-like, coaly clays, To the north of trench 5 the #ichk
thickness of the rock partings encreases and the sesm becomes unwirkable.

At & depth the sesm has not been cut, because of its replacement by
coaly srgillite=like clays. All the facts point out, that the seem is un=
steble one end it has practical valus on o very limited area /aboud 290 m/
between tranches 53 and 5 . The seam outorop near trench 5 is mined hy the
natives /see, Fig.19/.

Seem 6 lies in 29 m higher than seam 5 and exposes a complex struc-
ture, chenging latersly. It was stripped by trench 23 in the esstern fold
liad /ses, Dr. 11/ for a distence of 1225 m by trenches 48, 54, 4, 70, and
29 in the west limb.

The total thickness of the seam renges from 1.30 th 0.55 m. ; the thick-
ness of the rock partings widly vary, as & result a worksble thickness of the
seen: sppears only in some places: in the south, in trench 48 and in 660 m
to the narth in trench TO.

Its lenticular sBape, complicacy of the structure do not allow to choo—
se any part for mining) it is considered to be unsteble snd unpracticable.

Near outcrop 578 /see Dr.6/ the seam is mined by the natives /see,
Fig. 20/.

Soem 7 occurs in 41 m above seam 6 snd is traced for the most part
of the area in both fold limbs. In the east limb it has been stripped by
single trench 24 /see, Dr.ll/; in the west limb it has been traced aslong the

mmmm-wmm:.nﬂmuﬂmmm::l
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8275 m in borehole 1.

In all these points the sesm has good minable properties.

The total sesm thickness in the west limb renges from 2.59 to 1.29 m
with the same thicikness of coal patches. The everage thicimess of pure coal
in the limits of the study area males up 1.58 m. The thicimess renges sbout
the aversge exceed 30%, and the soam iz considered to be relatively stable.

Tye sesm is represented by meinly semi-lustrous coal. In the south in
trench 55, 3 snd 71 there sre 3=1 argillite-like olesy pertings of 0.01-
0,13 m thick,

Sergm 8  is the most stabile workable seem st the deposit. It occurs
in 42 m higher, than seam 7 end is well traced over the whole area. The seam
has been freced by ocuterops along the west limb for 1380 m by trenches 47, 56
11, 72, 27, snd 30 end investigated in incline /slope/ 1, /see,Dr. 10 and 17/.
There the fotal sesm thiockness ranges from 4.72 to0 2.56 m and the thiclmess of
coel mazs rengesf from 4,56 %0 2.51 m. At a depth, in borehple 1 the seam has
mmm.umwmwmmdnutmr‘.

The seam structure is complex. It is composed of mainly semi-lustrous
cosl patohes, rare by semi-dull and &A1l coal patches, parted by thin /0.0l
0.10 m/ clay and argillite interlayers. The seam is characterised by presence
of two contiguour clay interbeds, confined 4o the middle part of the sesm and
they are traced for a big part of the sesm trend: from trench 47 to trehch 27.

The sverage coal thiclmess of the seam coal mass makes up 3.5l m on the g
stody ares. The thickness rshges sbout the average do not exceed 30% /not more
than 1,053 m/. It permits to assign sesm 8 to & stable veriety within the
study ares.

_Sesm 9, occured in 42 m above seanm 8, is fixed even over the whole area.
In the west structure limb it has been traced for 1130 m by tremches 57 and
60, by cubting in incline 2 /trench 10/ and by trench 73, 20, 37, 34, 33, and
32, At & depth the seem wes studied in incline 2 end borehole 1 /see,Dr.4,8,10/,

In the south the sesm for the first time was stripped on the left sai
slope of Sabz Naw by tremch 57, where the totel seem thickness is 0,69 m end
the smmery thickness of coal patches makes up 0.67 m. Northward exceeding of ti#
the thickness takes place and as & worksble one the seam is traced for 850 m
up to trench 20. The total seem thickness ranges frem 3.58 to 2,55 and the
summary thickness range of the coal patches is within the limits of 3.16 = 2.48
m. The seam shows 2 complex strmeture and is represented by petches of semi-
lustrous mnd in some places, trench 73, 20, by semi~dull coal, inberbedding
with conly clay pertings, which thickness ranges from 0.02 to 0.22 m. Nerth~-

mdmﬁhhﬂﬂmdm“thMH
the surfece relief cutting . There for a distance of 100
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metres the sesm becomes thinner: from 2.49 to 0.40 m,replacedt of the com—
position metter of the coal mass take place. The semi-lustrous end semi-dull
coal, noted in trench 20 ere replaced by strongly oxidized fusite coal, strip-
ped in trench 37, Mither to the nodth in trench 34 the seam exposes a simple
structure, workable thickness and is composed of semi~lustrous coal. The re—
ason of this phenomenon was discovered in the sides of a raim rill, between
trenches 20 snd 37 /see, Fig. 21/. The thimming out and metter changing of
the seam take place here because of presence of Hunguxixfermctimx an ancient
relief bench, may be the slopes of a valley during the period of the peat for-
mation, the bench later on was overlapped by the high peat bog. Further to the
north from trench 34, by all appearsnce, the same phenomenon was observed in
trench 33; after that the seam again exposes s workable thickness and is re-
presented by mainly semi-lustrous coal.

In borshole 1 the seam has been cut at a depth of 74,00 m, there it
hes a simple structure and thickness of 1.74 m.

The average thickness of cosl mass /pure coal/ by 10 sections,inelu-
ding the thimning out, makes up 1.77 =m.

The seem is relatively stable minable one.

Seem 10, It is a very characteristic key horimen of the deposit. It
lies for 46 above seam 9 and i3 traced for 2350 m in the west limb and for
1270 m in the east fold limb /see. Dr. 4/.

In the west limb the seam was traced for 1750 m by tremches 46, 62, 64,
14, 61, 1, 74, 19, and 35. The sean vas also penetrated at sm interwal of 20,90 -
32,60 m by borehole 1 /see, Dr. 12/.

In all places of the intersections the seam is represented by a thick
horizon of interbedding of semi-lustrous, semi-dull and dull coel and coal
rocks. The total seam thickness ranges from 12.89 to 3.29 m and changing of
the thickness of the coal mass /pure coal/ ranges from 7,47 to 1.34 m.

It wvas stated, that the thickness and structure of the seam are changed for
short distances without any regularity. The percentage of rock partings in the
seem is high encugh. It renges from 41.7 to 85.2% and averages 54.3% 4 high
variation of the composition, contemt of rock partings do not permit to choo—
s¢ the sesm a» a vhole or some its parts for mining, that will be unprofi-
table, because of o high ash centent of the mine mess. Un the sectipn
/see Dr. 11/ it may be seen that the seam splits in the north and south of
the area; where the coal patches sre replaced by the enclosing rocks, That
mmmmlhfdm.

Sesm 10 is considered as a gemeticelly unit formation, confined to

o pest bog, migrated on the surface and in time.



Seam 11/12 lies by 66 m above seam 10 and is traced for 1250 m in the
west structure limb. There it was stripped by trenches 75,18 and 31. At that
place the total seem thickness ranges from 6.14 to 0.27T m and the thickneas
veriation of the ccal patches - within 1.56 - 0.17 m. The seam structure is
complex; it is represented by interbedding of coal patches of semi-lustrous
and dull coal and argillite-like clay partings. The parting thicknesses often
exceed the coal patches thickness.In the south /tremch 75/ branching of the
seam was observed; there two seams 11 and 12 vere distingueshed; besides, &
tendency of ithinning out in the north direction wvas established in trenches
12 and 3.

Contemt of rock interbeds averesges 68.2%. The seam is of non-value.

Seam 13/see Dr.ll/ is traced for 2150 m in the west fold limb and lies
by 54 m above seam 11/12, It was stripped by femches 45,15,13, and 76 along the
coal exposure for 700 m. At & depth the seam was penetrated within intervals o
of 272.90 = 292.00 m in borehole 2. =

The totel seem thickness ranges from 6.40 t0 2.64 m and the thickness of
coal mass ~ from 2.59 to 1.52 m. Like seems 10 and 11/12 seam 13 is chsracteri-
zed by a cemplex structure and is represented by interbedding of semi-lustrous,
rare semi~dull coal patches and rock partings. In spite of a high mmmery thick-
ness of the coal patches the seam is unminable one, beceause of its complex and
variable structure. The aversge content of the rock interbeds mskes up 52.3%.

Seam 14 the most upper seam in the Shahbashek suite sectiom. It cccurs
by 20 m above sean 13 and is fixed for 2200 m along its exposure in the west
anticline limb. There the seam has been traced for 400 m by trenches 66, 12 and
T6. At & depth the seam was cut at a level of 247.2 m in borehole 2.

The total seam thickness ranges from 5.53 to 0.88 m with variatiomn of the
coal mass thickness from 3.93 to 0.72 m.

The seem structure is complex. It is composed of interbedding of semi-
lustrous, rare semi-dull coal and coaly rocks.i worksble thickness of the seam
was fixed only in trenches 66 and 12, where it ranges ffom 0.38 to 2.20 m.
Northvards and southwards the seam is unminable.

It is not excepted, that more detail exploring work will permit to choo-
se an area by which reserve calculation will be made. In this report reserve
calculation by this seam was not dons.

Besides the described coal seams there are a number of coal interbeds
in the Shahbashsk suite section, but they all are unworkable /see Dr. 8/.

As a vesults of the work, carried out in 1965, at the deposit aree the
following coal seems were distingueshed by which reserve calculation was made.

I




Seem: Useful /ealculated/ seam i Seam { Normal
Noe thickness, from - to in m. lm ;um ik
Awﬂm.f-ﬂudi metres

Shabashelc _guite.
T 1,29 = 5;? simple Helatively
1-” stable.
42.0
B 1% ’E? complex Stable.
31“ -
42,0
9 = complex Relatively
1.T7 = ;lza]} steble, some—

where thins
out to unwori-
able thickness.

The average sumsaty thickness of these three seams is 6.86 m. This thice
kness is a real for recemd period of studying of the deposit.

M?l
CHARACTERISTIC OF EXFLOEING WOHK,

In 1965 at the deposit such work kinds. wore carried out:s topographic end
geological survey on a scale B15000, sinking of mine workings /trenches, in-
elines/gnd ecore drilling, well logging and sempling.

Mathodd of exploring worlk.

The exploring work methods were chosen according to the geclogical and
geomorphological structure of the deposit area, confined to =a complex structure
/III group of deposits — deposits of geosincline and intermediate types/.

According to the standaris of the USSR the distances between exploring
vorkings /lines/ were accepted as 300 — 400 m within one tectonic element.
Such petwork thicimess is sufficient for establishing of coal seam synonymy
and stable degree.

Beamuse of steep topography of the deporit area and heavy pitbh of the
coal formation, the coal exposures were traced by trenches.

In the north snd south parts of the deposit area, in places of gentle
dip of the rocks and esuébo smooth relief two boreholes were drilled. Iwo
susdtuse [Mhacue e e ANGAL sane Sl M Stilstng 4F CabMlak 20, SIAIAY
of non—oxidezed ccal snd its volume wieghtj the workings were located in the



central part of the deposit.
Beldw description of the named work kinds and their methods is given.

l.Tepogeodeaic work.

The following topogeodesie work kinds were carried out at the Sarwi-
Asin deposit ares.

Teble 4.
Ser. § T Unit of & Fulfilled ¢
Nos | York kinds 1 : § ) tnote
H 1 §  wvolumes
l. Analytical met of category 1I FPoint 12
2. Microtriangulestion - 14
3. DBasismessuring with Ederin deviee 1.Jm. 0.8
4, Solar aximuth caloulstion azimath 2
Topographie survey.
5. Plens-table survey on & 2
scale 1:5000 b 3.1
6+ Underground survey 1.km 7,083
7+ Location of workings and
outerops Station 654

The work area is located on map sheet 502 -— D /scele 1:100 000f of the
Afghen Leyout, that corrsponds to map sheet I-42-22 of the international lay-
out. The work area is assigned to the 5th category of difficulty sccording to
its characteristics and work condition.

There is no any State point af geodizmic grid at the region; for supp-
mﬁBWGWﬂlﬂdillmﬂﬁlMﬂthﬂ an analy-
tical net of category 11 and for +the surveyng base a microtriangulation net
vere carried out. /see Pig.22/.

For eslculation of coordinates and elewvations as initial point the
stetion of the analytical net b/l=1 was tekem; 1its coordinates: X - 3933179.70,
T = 12362955.00, H = 2565.,7. This point was identified om the map on & scale
13150 000 of the American edition. The coordinates were calculated graphically.
The coordinates are givem in Mereator projectiomn, transversed on Hayford
spheroid; as initial point the astronomical point of Herat North ows taken;
B=34%23'09*" ML, / = 62°10°58'* HLg.

r
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4nalitycel net of category I1.

The analitycal net was carried out as a file of triangles between two
bases. The longest side was 1343 m and the shortest — 307 m. The horizontal
angles were measured with 2" theodolite S5T-02 by three circle stages. The wver-
tical sngles were measured with the same theodolite by one stage.

The mean squre error of & measured angle Ly the errors of all net
triengles oquals m = & \/TNET o 4 8.6
The maximum correction to the meesured angles equals 8".6§ according to the
aquation. The mean error in the triangle net equals 11“.5 The maximm error
in the met triangles is 26".4.

Un the surface the points of the analitycel nel were marked with monc—
liths with metallic centres; the points were dug around in a square form.

Yooden stakes of 6~10 em in diameter and 2.0 - 2.5 m in length surveyed
as outward mearks. The stakes on the ground were edged with stones up te 1 m in
dismeter. Equalization of the analitycal net was smde Ly the method of the
lmtmh\,‘t‘h‘wam.

hﬁm&hhﬂuuﬁﬁuﬂnﬂﬁﬂﬂm.m“l@-ﬂm
error of the azimuth determinsticn equals M = aﬂ-fl-:m.u

Bais measuring.

For caleculation of the analitycal net sides basis 1 and besis 2 were
measured at the end of the trisngle file.The final length of the first besis
was 307.208 m end the sscond = 480.066 m. The mean square error of the first
basi M «f 0.25 mn and of the second = M = 1 0.03 mm.

The basis msasuring was carried out with invar wires Nes 5373, 5484,
5487 in right end opposite directions. The wires were checked up with com-
parator MIIGAIK in 1963 in Moscow.

Toporraphic gurvey,

The points of the analitycal net of category I1 surveyed as o geode=zic
base for the plane-table topographic survey. At an average two points of the
analitycal net and itwo points of the microtriengulation were per 1 square lm.
fhe copfintour intervals equal 5 meteres. The survey was made on a pure base and
rectangular grid. The work was coerried out in eccordance to the requirements
of the instrugtions for topographic survey on scales I:5000 and 1:2000/issue of
1965/ «

4 —2.Ggological gurvey on o scale 132000.

The ares of 3.1 ku- vas surveyed with the purjose of compiling of &

geological map of the deposit/scale 115000 on the prepared topographic base/.
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The survey was carried out by s method of tracing aleg ‘Strikes of
coal sesms, key horizons, interseems, boundaries of (Qusternary deposits
/where its thickness exceoded 3,5-4/m/ and Cretacecus-Puleogene formatien, }
tectonic zomes, fmults and so sn. The ratursl axd ertificial exposure, cut-
crope wvere wapred by means of instrumental locetion /653 steiioms/.

Mapping of the Triassie, Cretaceons-Faleogene and Juternary depoaits
wvasé made by means of semi-instrumental lecation of the sistions end by
measuring asimcth trevarses from the iritial peint with e iape measure and
surveyor's compess /59 stations/. At the aree,composed of the Shabashek
suite , 544 outcrops and workings were investigeted, i.e. 410 staiiens per
1 k. I ments the requirements of this seale.

3. Mining end drilling work.

3 Trgoches_

For trecing of the coulf sesms ond their sampling 80 trenches were
shok; the total volime wms 1075 m2. 71 trenches stripped cosl seams and sheds,
B trenches — bedrocks and 1 trench = a tectonie mone, The trenches were dug
5 hand %o a depth of 3 m with shovels and hacks without timbering /see
Dr. 18,20,21/,

The trench locstion f5 given om drsughts 4 and 6. The trench num-
bers are given in table 5; the trenches =re grouped by the seams stripped

by thems
Table 5.
Sor | Tremedg | In i Imeluding by cosl seems
] i3 1
uuim all § ¥
' 4__:.!: 3talsie t7)s8 9 10 | 1:21
Coal seams 4 30° 5 52 53 48 55 47 ST 46 T5 45 66
inthewsst . 9 58 7 6 S5 54 3 % 60 6 18 6 12
Limb TT 978 68 69 4 71 11 10 64 3 13 76
8 671 79 80 70 2 13 76
29 2i 20 61
% 3 3
34 T4
33 19
32 35
Total 2 % #£4 & % 3 & % %% & )
Sl 4 « = omow B o AN o e @

east lisb
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Trenches 28,%,63,17, end 38 have stripped coal sheds. Trenches 2,15, and

16 were carrisd out for exposing eof the cosl series section, and trenches
40,41 ,42,43,44 —fnhmdmﬂn’e%m sectisa of Cpper Jurassie.
Une trench has beem sunk in a tectonic zene and trenches 25 madié siripped
unkpown coal seems.

blylnslinge  /slcpes am the xeps/.

In 19¢5 twe inelires were driver in coel sesms B and 9 /ses Pig. 23/,
Driving wua carried out with miner's picks M0- 10, worked from compressor
[E~5. ihe rosk liftirg wos mode with ekips and help of electric wineh T-144
viik motor ecapescity of 2.8 kilowmit. Woter discharging was carried out
vith suetionepusp C~T74. Tho fncline secticnm was 3.0 n® and the srosseutting
secticn « 1.4 u?. The workings timbering was made of uncomplet door-frumes
wvith emiire timbering of the roof and parily of the walls.

The inclinel* Bumk alosg the sesm recf. Tw wiole sean thicknesses,
their reofe ml floors were siripped by crosecutiings at pleces of ssmpling
anii docrmenting.,

The volume of fuflfilled werk 1

fable 6
3::'; Inclins E Sec l in l.m. I Total —i o
3 i Nos § im :5 é ;: 1 : j volumy in l.m. i -
1 1 3.0 35.0 31.35 66.35 Seam B
2 2 !’-ﬂ 35.0 21-55 %155 Seam 9

Total To.0 53.90 122.9%

The ineline / Nol, see Dr. 4 and 17/ wos dixam driven by seam 8; its
length equaled 35 m. At intervalss 5,10,15,20,25,70 end 35 m from the ineline
erosscuia were sumk for cutidng the whole thickness. The sumeary lemgth of
all crospomts mekes 31.35 m. The inelimatien angle /to the herizen/ was 16%
The vertieal deepeming from the surface egquals 37.10 m.

Ingline 2 /see Dr. 4 snd 18/was driven by seem 9. The incline length
from the mouth nekes 35 m. From the incline at marks of 5,10,15,20,25,30,and
35 m crossouts were sunk with the total length of 21,55 m. The inclination
of the working mekes 16°. The verticel deepening of the Zace equals 38.6 m.
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Allpcation of the mine workings by the coal seams tremds in the west

fold limb is givemn below:
Table 7.

Seam Mﬂ.n- entity of

rh'!hlinn. "':"'

s3uy BE ubBEBEss
B8 8 8358808

BB a w8 BHINE
EEEy 23 JREVEER
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4. Mechanical borebole drilling.

In 1965 at the depoait two exploring boreholes of core drilling were
sunik,The totel work volume was 580 m. Ih sversge borshole depth equaled 290 m.
The maximm depth = 300m end minimm 280 m.

The drilling was carried out by drilling rig URB-ZiM. The borehole
construction was shosen according to necessity of drilling the coal seams
vith dimseir 111 or 91 mm for obtaining of represantative coal samples.
The borehole comstruction is given in graphical enelesures, see Df.14 and
15 /borsholes sections.

For drilling reinforced drill bits /MP=2, MP-6.0C¢ ,CT/.were used and
drilling fluid of pofrmal quality § specific wieght 1.18 = 1.20, viseosity 25".
Clay for the drilling fluid was ob tained from the lower part of the Jurassie
deposits, oocured in the wvalley of Yakhnigol.

Qustenary deposits and upper westhered part of bedrocks were fastened
vith drilling pipes, which after borehole lguidation were lifted completely.

Borehole 1. /see Dr.4,12,14/ was located in the right valley slope of
Yakitniqol Creek /see Fig. 24/. The borehole was drilled with the purpose of
studying of pomsssex coal presence and coal quality at a depth, near the
meridional famlt /F2/. As & wvholed by the borehole its coring equals T2.7%,
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and by the Juaternary deposits = LOO%, by the enclésing rocks - 71.1%, and
hy the coal seams — 51.6%. The drilling was finished at a depih of 280.0 m.
Dorzhole 2. /see Lir.4,13,15/ was sunk in the lower part of the Bashek
suite for cutting of coul seams 14,13,11/12,10 and 9 in the left wnlley side
of unnamed sal in the south of the deposit. The reason of borehole sinking the-
re vas & gontle gipping of the coal series rocks. But while drilling grade in-
creasing of the dip angles /fup to 85°/ was observed; on account of this fact,
at & depth of 300 m only coal seams 14,13, wnd 11/12 wvere cut. The core yield
averaged 59.9% by the borehole, including: by the Bashelk suite = 33.0%, by the
bedrocks ~ 82.5%¢ end by the coal - 86.0%.
An mverage labour productivity made up 5.27 m per 1 drilling shift,or
263.5 l.m. por 1 drilling set for s month by two shifts s day.

mn.nmﬁm.v

Measuring of the ineclination of the borehole axis was carried out only
in borehole 2 and it was made with device 15H—4. At & mesguringpeint the angle
and azimuth of the axis inclination veme determined. As awhole ten measuremente
were carried out. Before lowsring the device reading wes compared with the
wq.m.cmmummmmﬂm@
by 6 repeated control measuring, The total mumber of the meagurements made up
16. ilence, 37.5¢ of the measurements were control ones.

The results of the inclinometer measurements are given in table 4.

Treating of the inclincmeter data included determination of the measu-
red point coordinates, the floors of coal seams and compiling of the vertical
and horizemial projections of the borehole. The iresting method of the data
is analigous to the method, accepted by us at the Shah Bashak deposit.

Teble 8
Depth of } m : Coordinate increments E Vertical
bur-hn].- ms i in . : projection
SRR : k ; i of boxshalee
]W;G 1.1-92 ?-TE m-ﬁ 299-53

Drowing of the hole crockness is givem in Fig. 25.

Methods of drilling of coal seams.
Drilling of the coal secams wt the Sar—i-isies deposit vas made according
to the method, worked out and tested at the Shah Bashsk deposi¥e
Drilling of the boreholes was carried out with the help of reinforced
drill bits




with diameters of 152, 112 and 91 mm. The intervals, drilled by different
diameters are given below:

Table 9.
work Linear metres, drilled by different ! average
volumes : dismeter of
inta. IF I ! 1M § 12 1 @ $ drilling in mm

580 29.70 - 535.60 14.70 113.51

The iotervala of the all mel coel seams were drilled with a diemeter

of 112 mm.
Bﬂiﬂaﬂm t—m_af the borelcles.

Tesping of the boreholes wns done with the purpuse of isolating of
the conl seems and to rvold ground water inflow into tbe worked out space.
According te the requirements, eecepied ir the USSL, the boreholes were tam—
ped with a thick clay fluid,

5. Lo .

Logping of the boreholes wps carried vut wiil the purpose of of more
precise definition of the liihologice]l subdivision, deternination of coal
seems, tair depth of cvecurrence, strucimre and thickness witl: the help of
geoph¥micel methods. Concerning the methods of ithis woik wve should to eluci-
date this matter completely, az logying vas carried out both st the Sar-i-
Amie deposit and at the Masjid-i-Coobi deposit. /The work results of the la~
ter deposit area are given in chapter XI/.

The present logging method is a develéped one of the method, worked
out and spprobated at the Shah Beshsk deposit.

By the total volumes of drilling in 1965, equaled 968.1 m /including
388.1 m st the deposit of Masjii-i-Choobi/ the volume of logging made up
T2 m. Only intervals near the bcrsholes ends and covered with driving pipes
wers not logged /see Dr. 12 - 15 and 24 - 26/.

The totel volume work at two deposits wes:

Table 10
Vork ingluding by the deposits
*. !ﬂﬂl‘ﬂ'ﬁ out ‘Fﬂl‘“‘ M_!M
YO8 § methods i mont | mes t Bk 1 1 Bohy 2 1 Bohol 3 Behe 2
| 2 t 3 T 4 3 % &% 3o s 8
l. Steodart logging on z scale 1:200
1. Hethed “"EC"
2 pursmeters 1l.m, 1734 5106 542 296 384
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3 4 3 [ T

2 Meothed "VP- l.m. Br2 255 27l i45 197
3. Hethod "PS" e 872 255 Fapl 140 197
2. Detailed logging on a scale 1150

4, Method "ES"

2 parmmwiers Lema 218 o4 6U 2 42
5« MHethod "VP" " 109 4 30 16 |
6« Mothod "PS5" " 109 42 30 15 a
Te Contrel

measuroments " A20) 25 140 o 136

Total velume lema 4T24 1413 1344 979 888
8. Resistivity

logzing point 4 2 1 1 1

The logging work was carriai out con o Lase of gh slectronie emtomss
tie lepging etlation A¥C -~ 900 Mo 437 with dw‘qw ue current panel,
permited to regord ufx curvos of tho provehed potential /#P/

The meothod complox, used in 1765, was worked oul anl uyprobated during
exploriug of the Shabachek deposit. This complex imcludes such methods:

a/ Hetliod of apparent resistivity, recorded by lateral device of mu=
tusl feedding M 0.95 A 0.1 B and by normel device B 0.95 4 0.1M,

b/ Netod of prowoked polential PP"4+", recorded by wuormal device B 0.95
A O, ¥ with current strength of 1520 mA on 2 scale of recording of 25 oV
per 1 ca,

c/Measuring of drilling fluid resistivity with a lsborstory resisti-
vimeter.

The satocatic recording of curves was sude with a speed of 250400 m.
pmddins per hour,on a scale 13200 snd 100-120 n/h on a detailed scale 13150.
Later the curves wers tremsfered to the combined geolofic-geophysie sections
of the borehole /see Dr. 12=15 and 24-26/.

Mothod of logging disgram inteppretation
Hethod of log interpreteidon is based en the generally sccepted reles
of tresting of logming data /4/. The interpretation of ths dicgrams was msde
according to the lithelogical cempositicn of the sectiea, te the gedphysical
method of investigations, to the type and mize of péobe.
As & result of interpretetion geologicsl end electricel characteristics
of the rocks Art ziven beldwt
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o/ Relatévely high asnomalies have: limostonss /400 = 500 chms/, sendsto-
nes /200 - 400 obms/, and coal seams /200 = 400 cbms/.,

b/ Small resistences /to 100 chms/ are confined to ergillite-like clays and
aleurclites.

Difstinguishing of coals Ly complex interpretation of log date was be-
sed on the experience of coal distiguishing at The Shabeshek deposit but inclu-
ding the charscteristic features of cosl snomalfes on its log diagrams.

The later axe:

1/ Relatively high resistance /to 400 ohmd/ hy the methed of apparemt
resistivity JXs/,

2/ Strengly marked, with clesr boundaries snomalies at the curves,recor—
ded by mathod VP /to 200 o/, vhat was usually absent in the borehole sectiomns
of another rocks. Excepted some anomalies of sendstones in borehole 1.

The method VP should be considered as a main method for distimguishing
of coal sesms. All other methods are subsidiary.

During the field work, for the purpose of gquality determination and
checking vwp of the interpretation, repestied control measuring was carried out
by all employed methods.in a volume of 820 l.n. /23%/.

The spplayed stendart complex of geophysicel methods and the method of
datum interpretaticn meet the requirements, sccepted in the USSR and they
may be recommended for explorstion werk st coal deposits of Afghanisten.

As a result of the cerried out geophysical iovestigatioms there is & poe-
sibility of compiling of well-founded geological sections of the borshales,
especially detailed in coal sesm interwvals. Logging gave main data within all
intervals of poor mx ocoring or its sbssnce. Accepied after interpretsation a
goologicsl seotion was comparciiille section,compiled by drilling date and then
the final section of & borshole was compiled. while compiling we tock inteo
mt%nﬁﬁ-i positional levels of the lifted cores, the results of
control msesuring of hole depths and results of interpretation by all methods
seperately snd in complex. All the factual sections were treatédd on & scale
131200 and +the cosl semm intervals - en a scale 1150 /see Dr. 14,15,26/.

The results of comparing of the cosl seam thickness by drilling and
logging for the seam, teken fo r ressrve calculation , are given in table 11.

Table 1l.

1

Log date datae

Eummary Summary

l. Toial sections of the seams
takten fer reserve calculation 2 3.35 F S5.15
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1 2 3 4 5

mwlﬂﬂﬂh

inclundings

&/with exseeded thiclkness

sccording to drilling data 1 1.50 1 2.T5
b/ditte with diminished

thickness abasent - abaent -

At the depesit of Ser-d-Asis in the boreholes 6 cosl smeams were fixed
ty logging. For reserve calculgtion the seam thickmesses sccording ks the log
data were gceepted only ence in berehole 1. Irn this case the seam thicknesses
were increased for ©.75 m reletively the drilling date.

Belcw the gechiysical results by the boreholes at the Sar—i-isis deposit
ars given.

Sorwmie 1 [see Dr.12 and 13/. Here four coal seams mmmx of workable
thickness were met in the section. Out of ihem three seams, their thickness
and depth of cocurrsnce were confirmed by electic logging. According to the
drilling deate seem 8 in the interwval of B0.00 = 82,75 m exposed its thickness
equaled 1.5 m and according to the log date — 2.75 m. Carried out complex of
logging work completely confirmed the lithological secticn obtained by drilling.

Borehole 2 /see Dr 13 and 15/. First of wll it should be noted that
in the hole all rocks show high angles of dipping - to 75 — 80° /see Dr. 3/.
It is naturally,along the lithological Mectiom o devirgence between the drile
ling and log date is observed. e, within the interwals &f 154-162 m and
170-174 m therc are two coal seems with the thiclness Of 0.75 and 2.10 m
according to the drilling datm, but the eleciric ligging does mot distingubsh
them. I+t should be born in mind that reducting thickenesses Ly khe hole o
the normal one the later make ouly U.38 and 1.05z / the coring by thé second
seam equals only 20-29%/. Within intervals 238-247 m Ly the drilling there
are two coal sesms vith the apparent ,/hole/ thickness Of 2.20 and 6.00 mj
by the logging enly ene seam is distinguished} end i%s thickness mukes 2.50 m.
/the true thickness of the first seam equals 0.19 m, of the second = 0.53 m.
The supmary thickness reach 0.72 m/. Within interwal 273.00-292.00 & coal
seam of 20,0 m thick Ly the hely weas distinguished by the drilling dataj
according to the leg data this seam is only of 9.6Um thick. Taking into ec-
count the dip sngle of 75° reductden gives only 4.74m of ibe true thickness.

Besides the oconclusion of the log resklts, we correlated the coal
seems while interpretaiion of methed"VF®, as the most effective cue by asome



boreholes, drilled et the deposits of Shabashek, Sar—i-isie end Majid-i-
Choobi /sce Dr.16/. Anslysia of the log data of method"VP" at the named
coal dgposits indicates that stromgly pronounced mnomalies "VP" of the
conl sesma, in aome times exceeded /hy megnitude in mV/ the rock snomalies,
are obsorvad at 411 three doposits. This fact ance more confirms cur choosing |'
rightness of the geophyalc method of hole investigation.

A1l the results of geopuysiec investigutions were utilized completely

for the rerort compiling.

6eSampling .

e —E——

Sampling of coals was carried out in order to obtain their quality
characteristics and to determine oxidised mone sise. The surface and uder-
ground exploring workings were sampled by tremching and specimen picking;
end the boreholes were sampled by core.

All the pifcked samples were sent fer chemicel end petrographic atu-
dying; whieh results give a trustworthy quality value of the coal and
allow to gutline of coal utulization.

Sampling of mine worlii:gs.

Irench ssmpling was carried out accerding to ULEI-3249—46. samples
were picked out w“dmmé%hﬂmphhl-d.m
plex seam /differemtiai sampies/. In a case if the thickness of & coal patch
exceeded 1 meter /e.g. in seams 8 and 9/ samples were picked out successivelly
and the trench length did not exceeded 1 m. the section of sampling trench
wqualed 3X7 cm end in the inclines - from 5%X7 to TX10 cm. The tremch length
vas limited by the thickness of coal patches and ranged from 0.2 to l.6.

The sample weight ranged from 1.0~9.0 kg depending em e trench section
and thickness of sampled intervalas.

Befure sampling a face wuas evened s mapped, ilien a sample trench
was marked out and upou which the semple eut on ihe terpaulin lingd spread
before.

In 1965 202 =amples were piciked out in the mine workings, inciuding
159 bed-differentisl samples and 43 smmples of rock partings.

distribution of the semples by kinds of workings, seams, sample iype and
by enalyses is given in table 12,




Table 12

Ser.i. 1 Numbers of gn-&v! Including by inalysis kinds
Nos I " __:- sections . ':“ l‘m'rm‘-—aﬂ_ o | TechnicslTechn. 'hnhn. 3
1 Freta 110905 raciea Jassterenlpirting]aVels jultine jamulyeis
: i ? R ' : g3k of rock
o joamfled} out  itial jsosplon RS 19 12%02
3 i IBlignes {spenles _igravity i
Trenshes.
1 1 3 2 1 11 - 1 " -
3 3 4 2 4 4 - 4 = -
& & 4 2 3 3 - 3 . .
5 5 4 2 4 4 - 4 = i
6 & 5 2 3 3 - 3 - -
7 7 3 3 4 4 - 4 - -
g 8 5 6 19 19 - 19 - -
9 9 9 [ 9 9 - 9 - -
10 10 9 1 6 6 . 6 - -
1 a3 - i X - - o -
13 14 3 1 1 1 - 1 - -
14 interbeds 2 2 2 2 - 2 - %
Totel (2 20 66 66 = 6 . N
Inclines /slepes/.
15 8 T T 63 50 13 48 3 13
16 9 7 T 7 43 0 40 3 0
]
Totel 14 14 136 93 43 88 5 43
A1l together7T 43 202 1%9 4 154 5 43

The bad-rock samples were picked out for estimating of possible adnmixtures
to the conl Auring mining.

Sample treating wae carried out in accord of the enclosed schame /see
Fig. 26/.

The final reliable weight of sample wmns caleulated by Cheffhott forsmulas
Q-hﬂzp 0 - semple whight in kg, k - coefficient of grein irrepular distribution,
d ~ grain di=ter in mm.

The quantity of "k™ has accepted as 0.4 and the finol diemeter -~ 3 mm.

Picked up and treated samples were packed into jars snd germitized with
paraffic.

Sending the aamples %> laborstories we distinguihed the following catego-
ry of thrustworthiness of sumplesji



Ca i Kind i Sampling depth from the
:2 of
i " i - ‘ surisce in m.
I Ineclines over 30
Il - - from 15 to 30
I11 - - from 2 %0 15
Iv Inclines and
trenches from 0 1o 2

Distribution of all gusntity of the picked semples by the thrustwor—
thiness catepories ard analysis kinds is given in the following tables

lable 14

Tt A Tkt i Including by enslysis kinds
of thrustworthiness "hlhﬂnl jTechaical { Technical
T jenalysis of iuwitimaié junalysis

e A :
Sersiiind of l: "y
workings of

...i..

Koa

T e

isamples | g : o
Iy i i b oy P,3 cuntm:;i.mﬂ;,slu :of bedrock
i : } ilﬂﬂ-m : o i;pu'ﬂ.ngl
i Treunches 66 - - - 66 &6 o -
2 Izelines 134 2 50 64 - i s 43
Total: 202 - » o4 66 154 5 43

Lump ﬂ__pl!nn. Thi= sappling kinf was carried ovt for control of the re-
sults of = ecific praovity determinatics by the methed of the coal cutting from
blocks /see chaptsr "Heserve caleulstior”. In 31l 44 lump samples were outy 25
of them ware taker from fié ineline 1 ad 19 fror ineliue 2, /1) ths lump semples
wvere sect for analydis of bomidity, csh content end wvolume weipght.

Bﬁhg metrods for determination of the
oxidelilon sone size.

Jampling for uuduhhﬂhnum-ar the osddiced zons took place in ine—
lines 1 aud 3. The value of 'l.h- sampling mkmnﬁi’%'.’!ﬁ samples /see iable 14/.

Samples were cut over tho vholc ssum thickness in 5 m of the face driving,
/see Dr. 17,18/,

Incline 1 /soem 8/ wos sampled at levels 0.5,1C,135,20,25, 3,and 35 metres.
In all 3 expisures vere sampled in an average interval of 5 a from each other.
Besidesein the inocline 50 bed-differemtial semples of coal wnd 10 saaples of
bed-rock particps wire piched out.



Incline 2 /sesnd)/ sampled in 8 exposures st leveles: 0.5,10,15,20,
25,30, snd 35 m. In addition 43 bed-differentisl samples and 30 samples of
bed-rock partings were cut.

The results of the oxidation zone studying kre given in the chapter
of "Coal quality®.

Core_sampling.

While drilling coal seams the coal core was obtained in columm
forms fysux and from the sesms of complex structure the core bad fragment
compositiom. All é&licited from the core pipe cores was washed layed in bo-
x08 and described. In & case if the core was represented Ly fragmemts the
rock chips were pdcked by hand.

The core yleld was estimated by its retio to the hole seem thick-
ness independently was it celculated by drilling or by legging. The core yield
wvas caleulated by +the pure coal pathhes, excepting rock partings /see table
annex 6/ .

In & case if the coal core has being very chiped the volume weight
wvas determined and then evaluated into linear size.

The sampling method was of two kinds., In some sections the cores
dix were not picked from the rock pertings, that spproximetely correspends
to & bedemining semple. In other sections all the rock fragments were pic-
kod out and the sampled were divided intc sections, that corresponds to a bed-
differentdal sample. Picked out rock partings were sent for ash content and
specific gravity determination.

The core yield by the drilled coal seams including the core categories §
of thrustworthiness is given in table 15.

Caring was earried out by all drilled coal sesms. The core samples
vere sent fod snalyses of huspdity, ash content, volatile matter, specific

Table 16
Category of Depth of sampling ]
thrusteworthdness from the surface in m. Core yleld ky sesm
§ in #%

I Over W m over 50

11 from 15 to 30 -

11 foom 2 to 15 54

Iv vithout limits less than 50
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the category of thrustworthiness and spaljsis kinds is suchs
Iable 17

SerejCosl § : iSample distributions Iur

-
kinds

1 4 1 1 3 3 - - - - 3 -
2 7 1 1 | i = - - = 1 -
3 9 1 1 2 2 - - - - 1 1
4 10 1 1 15 i 1 - - 3 9 1
g 28 1 1 4 4 » =« = 4 i -
7 interbeds 2 2 5 RN 4 - 1

Total ] 8 n F- 11 20 14 3

Caloulation of average analysis data of tae samples was made by calculation
of average—-weights by summary bole thickness of the coal patches. The method of
averagewweighted ash content csloulatien,includiag pollution with rook interbeds,
is snalegous to the method mccepted i the Shabaghek deposit explorationfd/.

Contvel of samplinmg.

The imner control wvas mede by 6 semples. For the outer control 20 samples
wvere sent to the USSRy in sddition ultimete analywis snd calorific walue of the
samples were determined., Coincidence of the snalymis results is good. Divergence
of the snalysis results of the common and control samples does not exceed permie-
sible limits,

. Thegter V1.
Juality of tho deposit ceals,

This chapter wms compiled om the base of the results of chemical-techni-
cel end coal petrographic analyses of ithe ceal serples; the anlyses were done
by ¥y the camplex laboratory of Departament of CLéclogy snd Mines of Ministry of
Mines and Industries in Afghanisten and by the coal-chemical laboratory of
Institute of combustible products /Hoseow/.

}_-_lﬂ_lw_t_-im meothods.

The most part of the samples was cut in the mine workings and only a smal
part=in the¢ borelwles. The samples are representative encugh and they characte




4s & Tule every coal paich of a coal seam was sampled. Trench /chan~
nel/ semples and bhed-differentinted ones, and whole—bed semples were the
most used type of sampling. The samples included rock pertings which thick-
ness was less 0,08 m

In all coal semples were determineds tumddity /W®/, ash content /A%/,
volatile matter /V!/, total sulphur/S® /, phosphorus comtent /P°/, end
specific gravity of coals and rock pertings /4/. i1l determinations were
made in sccordance to the standart methods widly used in the USSR for ana=
lysis of coking coels and coals for power economy.

The incer control was carried out by all analysis kinds. For every
semple parsllel determination of moisture, sash content, wvolatile matter and
others was made. lu & case of inadmissible divergence of the parallel asnaly-
ses , analyzing wes repested.

The outer comtrol, as was said sbove, vas made by Coal-chemical labo-
ratory of Institute of combustible products. It should be noted,that di-
vergences between the analysis results of Eabul complex laboratory and the
contrel enalises from Moscow were within the limits in the wmost case. The enly
exception was constemi divergence of volatile matter determinatdmm /¥ ./,
which alweys was higher in the analyses from Kabul for 2-3% than in the
analyses from Moscow coal-chemical laboratory. This constent divergence is
conditioned ,possibly, by different atmospheric presure in Moscow and Kabul,
thet stipuleted s little differemt development of thermsl destruction of
the erganic matter of coals.

By all sesm sections were determined: sverage indices of the comer-
cial /techical/ and ultimate enaljses, heating value and cther by the method
average—weighted. The calculation formuls:

&'ﬂl'ﬁﬁ%-ﬁﬁ'ﬂ!* l-ssil"".%‘
: B R .
here a;, a, and ete are percentage contents of W®, A%, ¥/, and other indé-
ces of each coal patch, era M,, Hz.H3 sssee = thigkness of separate

eoel petdghes .

The everage indices of the seam quality on the vhole over the deposit
area were determined as arithmetdics)! msan of the sversge-weighted indices,
corresponding indices of each seam section. For calculeting of quality io=
dices by every sesm we took the data only of non-oxidized ar slightly oxi-
dized samples, cut mainly in the inclines and boresholes. At caleulating
average ash content we used also the data of oxidised coal ssmples from the
numercus trenches, because their ash content 1ittle differed from it of

wm-
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Coal-petropraphic analyuis #es mode for the most stable in thicimess
coal seams, so pe sesms 7,8,9. With the help of quantitative—petrographic
analysis GOS8 9414=60/ estimstion of microcompeneut composition of the organic
matter of coals was dooe @8 forr szeparnte cocl patches os for a gesm on the
viole by some scemsections. Por this the average mlerccomponent. composiiion
for every nseam section was ealculnted, as in the case of calculating of ave-
rige chemical-tochnelogical indices, by the method of aversge-weighted. The
average petographic composition of each seam was calculated ad sverage-weigh—
ted.

The inner control of quantdtative-petrographic anallises was made by means of
parallel caloulation of the same polished briqueiies. Permissible divergences
should mot exceod 3%, Ia reslity the divergence= ~f paballel analises were
less 3% according to the contrsl dats. But for very oxidized coals divergences
msy reach greater, especially by the proup of semiwitrinite /sv/y that mekes
caloulations very epproximate.

Coal rank was determined Ly means of comparison with standarts by the
method of doukled polished sections. The methed point is visual comparisen
through micrescope of standart pelished sections with known coal rank
and polished sections of investigated coals. Here the exiwooaf spore vessels
colours of both polished sections wez taken into account so as vitrinite co=
lour,

Darker oolowr of spore vessels and vitrinite in comparisen with the
standart ipdicates nxt less coel ramk, In contrast, if +the vitrinite and
spore vessel colours of the standert are darker, it means thet the investige-
ted coal is of high Teck dhex the ssendart.

Determination of coal rank 4is based also on other indications.

For instance, presence of high ernisotiropic fuspinized inclusions er graphite-like
sargine arogl swifusinite gratlEiTSf thermul influsnce of wetemorphisn .

In part , ihis faci points ot possible thermsl metsmorphisn of coal which

has taken place under condivion of fuults widly distribwted.

General characteristic an! ssiimation of the

&mt coels.

The Sar-i-isia deposit codls arv refnressnted maidly by semilustrous
and trenaitionsl types frum semilustrous to semi-dull with fine and rough
striated=bonded macrostrucSure.

Noenegxidized coals of the deposit are cheracterized by considersble
hardness enpd solidity. By their carbonification rank the coals are hard ones
vith bumic nature.
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/Chemie—tecimological characteristiss and petrographi

o mE mm o SN Em S R Am me e

peculiarities of the ocoals.

Heisture Efﬂﬁlm,u it is given in teble 1 of wmex 9
in the secend pert of the report, renges from 3,64 to 4.84 % for seams
1 = 14, Besides, the upper-lying seams have higher moisture.

mmutdmmmmnmmmjm
high quntity /V® = 6.85=12.29%/. These mmbers indicates st & high oxidation
degree of the coal samples from the trenches in comparison with the samples
from the inclines or borsholes., For the esiimated seams of the deposit em
average moisture content makes up for seem 7 = 3.67, for seam 8 = 3,71 and for
9 = 4,75

Ash content JA®/ of the depesit coals ranges considerably re¢hing
in some sesms at on aversge 18.2 - 27.0%. And some coal seems are characte-
rized by low ash content = 7 = 14.4%. In gemeral it may bo considered to
be stated that an average ash content in seam 7 equals 14.2%, in seam 8 - 9.5%
and in sesm 9 - 10.5%; These seams , by vhich the reserve calculation was
made, expose the lowest ash content. But, uncluding rock impurity, ash
content of comercial cosls of all these seams /aspecially for the rest
sepms/ will be higher,

Volatile matier a'f for all the deposit coals ia given separateldy
for non~gxidized end oxidised coals. So, the non=cxidized coals of lower
seams 1 -~ 4 ocontain 33.3 = 36.9% of velatile matter, Iﬂm_m
tain 38,1 - 41.45.

For estimated seems 7,8, snd 9 eh average volatile matter content
makes up 36,76 = 36,00% by non—oxidized samples. Owidized coals are charac—
torized by high content of wolatile matter to 42 - 52%.

Total sulpimr content @:ymhmm It ranges et an ave=-
rege from parts #f to 1,225, besides oxidised coals expose lower sulphur
content, than non-oxidised. The total sulphur content of non—oxidized smp—
les,for ff the main coal sesms of the deposit, makes up ! in seam 7 = 1.00%,
in seam B = 1,224, in seam 9 - 0.82 %. Coal=petrogrephic investigatioms
has determined, that hijer sulphur content of non—oxidized coels is conditi~
oned by sulphide inclusions /marcasite/. Az a whole the deposit coals are
considered as low-sulphur.

Phosphorus content /P°/ ranges from 0.027 to 0.164%. In the estimam
ted sesms /7,8,9/ phosphorus content ranges frem 0.042 to 0.069%. No regule~
rity of phosphorus distribution was observed.
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Elementary composition of the coals is given only for non-oxidized
samples and is evaluated for combustible matter. It ranges within such 1imits:
carbon content /C¥/ ranges from T7.48% to B81.83%, by average quantities.
Hydrogen content, as a rule, is low and makes up 4.63 - 4.99%. Content of
oxygen together with organic sulpbur /0%45%/ in the elementary composition
of the cosls reaches 11.40 - 16.28%. 1t should be noted, that there is ne
any regular changing ir the elementary composition of the coal seams, depending
on their stratigraphic position in the swctiom. Thus , the upper and the lo-

vor seams at the deposit contain less carbon /77.48 - 79.14/, considerably iiffwm

differ by this from the middle seems /7,3,9/ conteining carben in a quan~
iy of T9.60 - 81.62 $.

It is interesting, that the average calorific value /0 ¥/ of the mid-
dle seams is a little jigher, than of the rest seams. Caleorific value extri-
me quantities for separate samples makef up 7339 - 7921 calories.

M.dhwuuhmmihhw-ﬁnh
visual qualitative estimation of the crucible assay button vas made by mxmm
the analyses of volatile matter content /VE/ of the coals. Accerding to
these date the main part of the wnoxidised semples is charncteriszed by ag-
glntinated non-wolatile residuve; that definitely poinis at wesk caking pro-
perties of such coals. Uur petrographic investigations complitely confirmed
such conclusion for the most commercial interesting coal seams 7, 8, 9. Ac=
cording to such wnfavoursble petrogrephic composition of these coal seams
/Table 2, Annef 9, part II/, it is difficult to suppose, that coals, even
of high rank, will shov higher caking and it is simply impossible for the
present gas rank of the coals.

According tc the facts, stated above, coking — the mest importent
property of coal and comnecting with caking ~ will expose also weakly. Ba~
sing on the petrographic data we may stete, that the Sar-i-isia coals can—
not give a strong coke. It will be impossilble also to use the coals as char-
ge componants, because ges coals of such petrographic composition require a
consoderable quantity of coal rank asy J, &J,K and 0S, which are absent in
Afghanisten.

Tims, on the result base of coal-petrographic, chemic-technological
investigation of the Sar-i-isia mmmix deposit tie coals may be assigned to
gas, weakly caking coals and mey by used only as products for energetics.

3.0xidstion sone at the Sar-i-asia coal deposits
Determination of the oxidation zome boundaries is necessary for right
estimetion of perspectives of a coking coel deposit, as coking always is lo-
vered by weathering and oxidstion and not rare complitely dissppeared.




For the deposit of energetic coale precise detersdnation of the oxidi-
zed zone boundaries is not necessary thing and it does not influence at the
deposit estimatien, It is conditioned by the fact, that for energetiecs highly
oxidized coals may be utilized. Nevertheless, the maiter iz to be studied by
geologists.

As the chemic-technologicel results show, in pighly oxidized coals the
moisture, velatile matter reach considershle meanings. For instence: evem in
all the samples from the trenches moisture content exoeeds 8-9%, and volatile
matter wakes up more, than 40f%. At the same time in akkgtly slightly oxidized or
non=oxidized samples from the boreholes of ineclines thess indices acceordingly
reach 3-3% and 34-35%.

in the inclines, whicih were driven especially for oxidized zone determi-
nation, changing of moisture content ami volatile matter shows such character.
In the incline wouths moisture content reaches 12%, volatile mntter makes up 407,
Lut in 5 metres from the mouth of incline 1 moisture content approximates to
that content of slightly oxidized coals /W= 3.45 = 6.36%/. In 10 m from the
mouth varistion of moisture is considersbly less /¥"= 3.14-4.7¢i+/. It should
seem, that the incline has passed through the oxidimed zone. But in 15 metres
from the mouth moisture variations sppeer again = from 3.5 to 10,39%, PFurther,
while deepening, varistion range of moisture is getting lower. The analogical
piotures may be sesn in incline 2, driven by zesm 9. If moisture exceeding is
considered as one of the miocemx criterions of oxidized zone presence, than at
a distance of 20 m from the mouth in both ineclines slightly and non—oxidized
coal ocours.Thus, the oxidized coal zone at the Sar-i-Asia deposit strikes to

a depth of 15 - 20 m. But oxidized coal may be met deeper, that is conditioned
by the tectonic and relief fertures of the srea.

Chapter VII.

UYDROGROLOGY OF TiE DRPCOSIT AREA.

S#udying of the underground water at the Sar—i-Agin deposit was carried
out in a volume, corresponding to the prospecting peried. The obtained data
allow to characterize the general ronditiones of the ground water accumulation,
its distribution over the deposit sres and over the stratigraphic section by sepaseats
rate litholegie wnits. About the immdatiel of the cosl seams we may judge by
the difference of the spring mm-—offs of separate lithological horisomsy it
reflects a relstive difference of the rock permeability. The chewical campo-
sition of the underground weter, studied not only o the Ser-i-isia de-
posit area;, but also 211 over the region of the cosl deposits in Central

e




ifghanisten, allow o charscterize some questions of the imderground
water formation connected with the geolegical structure peculiarties.
Hydrogeologieal work wes carried out in Augnst-September of 1965.
For this pericd were observed: springs, physic-peclegical phencmens, re=
liof, 148 ruggedneas, stratigraphic foremition exposure on the area of
6 ku® in square; imvediatelly on thn prospecting area the rock jeinting
was studied by the inclinos and bore-pits; the Andrsk river and its tribute-
rjes discharge was measurcd. The total !pdrogeclogical work volume is given
in table 18.

Table 1B,
Ser.i : i Unit of
Bes E dork kinds lm 1 Vork volumes
§ |
1  Rout observation loa? 3
2 Spring description soring 18
3 Study of jointing ground 6
4 deasuring ef diver discharges measurement 3
5 Pieking of semples fer
reduced chem ical snalpsis seanple a1

The totel eonditioms of the nﬂwmm:ﬁmwﬁm
Ser-imisia deposit may be considered as My From the nerth, east,
and south the depesit is 1lliwmited by the deep-cuiied valleys of the in-
drek river and {ts left tributeries: Sar-i-Je and Yakimiqol. Relative ele-
vations of the immer parts of the deposit ebove the river level reach
50C m end ns a vhole the Jdeposi$y is lecated above the Andrak river besis.
Besides, the deposit is rvgged by some deep sais. Thus , there are all
corditions for intenmive draineging of the suwrface snd the rock,compo-
sed the depesis.

The sharply sxpreessed relief influence associates with irregularity
of atmospheric precipitetion, which mefoly fall in wiater or in spring.
The spring rains are usually heavy, in its torn , this stépulates rapid
wvater mun-of, but net infiltretion.

Nevertheless, at the depémit the underground water is formed in all
mein atratigpraphic formetioms, videlicet: in Triessic, Jurassic and Cretece-
ous deposits. The rock composition, their water-reserwd peculiarities are
such , that they exclude ocomplete drainage and whati is more, additional
grjound recharge of some formations wvith water of the sdjointing formatioms.
taks” place.

e



1. ¥aters of the Triassic deposits.

These vaters were cbserved by the right side foot of the Anfdrek river
velley, i.s. sastwards of the deposit in two springs /stations 1, 17, snnex
10 /. Spring 1T is a typical ascension ene, it has three gryphond groups and
a fumnel=like depression cf 3 m in diameter. To the north and south of this
spring on the seme hypsameiric lewel a band of greenthick grass strikes, poin-
ted out at ground weter seepage. The spring discharge mekes up 2 = 2.5 1/sec.
The spring i= slightly gassy, the essnation period of a spmmtaneous gas makes
up 1 =~ 1.5 minutes.

As it wvas noted abowve, the Triassic deposits are represented by a very
dislocated rock series, i.e. their collecting properties are represented by a
jointy type.

The fact, thet spring 1 is locsted under the snalogous conditions, on
the prolongaideon of the straight part of the valley down the stream, permits to
suppose, that both springs are confined to the ssme fauli zone in the Triassic.

The experience of hydrogeological investigationg, carried out in The
USSR, shows, that with o permissible error spring flows,by nvane of simple gre—
phicel correlatioms, may be evaluated imto specific well discharges, supposed
drilled in the places of spring cutflows. So, if the spring flow iy 2.5 1/sec,
supposed specific well discharge will makes up roughly 1.8 — 2.0 1/sec. After
that, we may characterize the hydrogeclogical festures of a separste stratigra-
phic series by the data of spring run—effs, using the known dependance of well
specific discharges on the rock wa ter-carrying 1+ k m = 1.3 q. Juabt in such way
1t was stated, that the rock water—carrying in the dislocated sones of the Tri-
ssafc deposits varies in wide limits: from 30-50 %o 200 - 250 m°/dsy st the de-
posit ares, but this water-carrying being not high.

The ¢hemical composition of the Triassie weter is hydro-carbonate- /T8 /-
magnesimm /33/- calcims /47/. The total salonation equals 0.5 g/l /see smmex
11, part 11. tsble 17/. The water is moderate hard /5.5 mg/eqv/., cold /5°/,
transparent, without agy taste, odour and colour. Judjing by the presence of
nitrate compunds the water of spring 17 is alvays polluted.

2.¥nters of the Jurassic i..l.

Waters of the Jursasic deposits are of & right interest from the peint

of view of mining conditions. The waters are distributed sll sver the eres in
a form of springs and even byend the exploring area /see Ir. 3/.

In contrast to the Triassic Jurussic rocks are more clayey and
HIEILEFEEEFEgE*:ﬂE-




especially important they expose mainly pory collecting properties. Of two

suites, distingueshed in Juressic, the Beshek suite /Jbsh/, crowened the

section, is the most ¢ lay-bearing /about 50% of the section is composed by
clays/,and the Shahbashsk suite is represented mostly by sandstones snd gritstones,
interbedded vith aleurclites and other sandy-clayey varieties. In en other word,
the Shahbashak suite deposits are represented by more complete collections of the
sedimentary rhythms.

All the lithological horizons of Jurassic dip monoclinaly at angles of
60-25" to the west. Erosion has conditioned formation of the region of alimina-
tion directly on the left valley side, including also the deposit area.

¥ater-carrying of the Jurassic coal-bearing series is mmall, because of
the clayesh composition and pory cellectors. According to this reascn the Juras-
sic is wveekly drained, in spite of a high relatively slevation of its upper
parts sbove the river levels. The springs, occured on the Jurassic area, show
& low flow, that is explained by o small water-carrying of the rocks. The maxi- :
mum spring flows reach hardly 0.5 - 0,6 1/sec, besides these springs ere confi-
ned to the contect sone of the Jurassic sand Triassic deposits, and assigning them

from 0.004 to 0.21 1/sec. Judging hy the spring flows /see annex 10, volume II/,

we may suppose, that water—carrying of the Juressic deposits, including the pro-
Eﬂ’%ut!iﬂlglu\ﬁq and the most typical meaning

ggggggggg /day. Heightensd water—carrying, as in a case of
the Ji{ Triassic deposits, is confined to dislocated somes, for instance to
the tectonic contect zome of the Jurassic and Triassic deposits, striking neer
the east deposit boundary. As it was steted, from ithis zone to the vest

smeller faults split /see Dr.3, 4/, vhich also may have heightened water—car—
rying and water-bearing.

Cemparing the spring flows from different parts of the Jurassic depositf
area /normal location of the Jursssic exposures relatively the Andrsk vellay
side permits to do it/ we may motice, that the springs, confined to the Shahbe~
shak suite, show s little higher flows. This phenomenon co—ordinates with the Xiokk
lithologocal features of the suite.

The water table depth in the Jurassic deposits has notf been studied
especially, but we judge about it by the springs. Evident, that the sai divisi-
ons are drained to « depth, little differs from their relative elevations above
the sais. In the sai thalwegs the ground water depth changes probsbly from some
metres to a minimm. In borehole 1, for instence, loosted in the upper part of the
Andrek valley side, the ground water plane was met at s depth of about 16 m.

L /the hole mouth elevation above the Yakhniqol river level is sbout 50 m /.
il



Hy their hydraulic properties the Jurassic deposit waters may be as-
signed mainly to the type of ron~pressure waters, and only along tectenic
lines pressure and high pressure waters msy oecur , especially neer the
contact of Jurassie and Triassio. There are some mscending, slightly gas
springs /points 10-12/.

The chemical water composition is warious. They clearly distinct
two types: hydrecarbenate end sulphate, but there are two varieties of hydrocar-
bonate type. The first of them reflects the initial stage of components so=
cumiletion and st a definite degree of mineralizetion and is superseded Ly
sulphate type scoording the following schemes:

Teble 19.
Total minerslisation t 1
in g1 n.z-u.aju.a-lﬂ 1.2 = 1.8 { more 1.8 |
ﬁ‘::?ﬁ . HO04eCa*lg im:'ﬂﬂrﬂ-%%’“vnﬂ-ﬂ 504°Casig

This hydrochemicel rew reflects the process formation of chemical
compositions under exidizing-reducing conditions.

The other hydrocerbonate wariety of waters is characterized by the fol-
lowing hydrochemical row:

Table 20
Total mineralisation '
= o 0.2 = 0.6 06=12 ' more 1.2
“"""': r‘""‘ H00, *HaCa HOO;°Na*CasMg | HOO,eMg
The row pature is not clear yet.

The sulpbate type of waters, determined by spring flow, at the Sar-i-
Asia deoposit is formed only under oxbdbxing-reducing processes; one of the
main conditions is presence of sulphides. Sulphate weters,formed under right
solution and lesching of sulphate rocks, has not been discovered here, even
the geological survey dete stated their presence in the Jurassic series.

The totel selination of the Jurassic waters rangges from 0.24 to 2.3 g/l.
It vas noted, that springs with small flows have higher salinntion of waters.
For instance: the flows of spring with maximm salination 2.1-2.3 g/1 hardly
reach 0.01-0,002 1/sec. Thip phenomengn allows te think about locsl possibility
of salingtion rising of the ground water because of high eveporation in the
spring places of seepaging. ;

The physical properties of the Jurassic deposits watwrs changelin secor-
dance of their chemicel couposition end sslinstion from seft with pSlateble




test to very hard brackish waters.

3. Vaters of the Creatacecus depozits.

Two of them are located bear the comtact of Jursssic snd Credacecus deposits
/springs 15, 18/; they are charectiresed by low flows 0.01-0.1 1/sec., vhile
the third spring /s.5/, confined to the Masstrichiian limestones, shows flow
7+0 1/sec. This spring with name of Yekhnigol feeds the creek of the same

name, wich falls inte the Andrak river. Thasks to this spiing the difference
of water-colleciing propettdes of different aged formmfions , composed the

left sidd  of the Andrak river, is distinguished; and the Jurassie series is
considered as the least perviocus.

The chemical water composition of the Cratacecus deposits is hydrocar—
bonate gf caleiwm or ealeius-nstrium. The total salination resches 0.3-0.36
g/l. vaters are soft, their hardness does not exceed 2.9mg-ey /approximately
8%/, cold, polatable for test, without odour and celour.

Clasaifying by hydregeological conditions the Sar-i-Asia deposit
should be assigned So the fype of slightly flooding simple, but with com-
plicated geological-engineering conditons / type of midlle complicacy/. The
complicacy includes presence of non—cemented or slightly cemented sandy-clayey
rocks, contained coal, seems, and tectonic dislocation of the deposit.
Parallel with parawetric characteristic of the coal seams water-bearing,
these questions are %0 be paid a special attention at the stage of more do-
tail prospecting work.

Watsr-supplay coniition at the Ser-d-Asis deposit is to be censidered
a8 favournhle. Vater-supplyinl mey be realised by the groumd weters, con-
fined s Bricsels ov Oretasesus depoeits dapending en leestiens of sy
dwelling snd industrial wunits. The Jurassic deposit waters partly may be
used as for drinking,as for technical requires. But in every case the water
quality is to be controlled in proper times.

Chapter VIII.
CORDITIONS OF THE DEpg§ly DEVELOPWEI'T,
The questien about deposit exploitation st the recent stage of siudying
may be discussed only preliminaliry.
Accerding to the standsris, sccepted in the USSR, for mine prejeciiom
the worksble ooal seams of the Sar-i-Asis deposit may be considered asi

..It
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cosl seam T - & seam of middle thicknoss and coal seams 8 end 9 - seams
of high thicimess. The sesme dip is mainly steep /mere 45°/. Moderate dip
/25-459/ vms noted only in the north-west of the deposit.

Comercial reserves of the deposit may be sstimated while development of
the deep horisons end they will provide a mine with anmual output of
100 000 tones of cosl diring 30 years /including coal losses in the bowel/.
Method of the deposit development — undergroumd, The coal sesm position of
seams T,8,and 9 permits their combined mining. The distance between these
workable sesms sverages 42 metres amd is given in table 3 in "presence of
coal" of chepter IV,

Below, preliminary data sbeut characteristics of the deposit rocks are

gliveni.
ls lHardness and Ihhl.u‘{ of the rocks.

The coal Seams floorz are represented mainly by argillite-like clays
and aleurolites /see Fig. 27/, their resistence is wesk. While drilling of
the boreboles in the section presence of swelling clsgy= oz stotel.

The roofs of ithe cosl seams are composed of mainly eargillite-like
clays and sometimes of sleurclites. Sandstones ceceur wusuelly o little highex
end may be exposed by field workings.

The rock physiesdmechanical properties ere given in table 21.

Table 21.
Ser.] . 1 Principal  tRock iPhysio- | Stabi-]Fraguen-
Neos H properties hardness lity itary
‘ ratio by jproperiies ] in mm.
oo :
| i §f now ] :
l. Argillite-like High mmicing Degree of Weak
clays, aleuro- small ability, en:wrn:i.sn to
lites snisotropy of 3 300 kg/ew” medium 50-200
phyysico-mechand
cal characteris
ties
2+ Sandstones Depandence of 6 Ditte, Good 10-100
pebases Lo v ey more
hardness and 500 kg/cm®
deformmtions
on cement and
clastic pro-

duct composition
Coals of the Ser-i-Asia deposit are hard emough and distrgied only
wvith a belp of mechanical mesns. Stsbility of the coals is good, but during
sinking of the inelines exfoliation of coal patches along clay pertings
vas observed. Cleavage of the coals is not high. Changing of the coal mechanical

zpx propertiss from water influence is unimpertent. Coal moisture is small.
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While mining the eonls with miner's picks cosl fregments make wp 2-30
em in dismeteres. The coal hardness ratic hy Protodyaskonov equals 3,54,

2.Presence of gas and silicosis danger.

Luring sinking of the inclines and boreholes pressuce of gus ves not
statod. But il way be partly explaned by degassing of the seams nesr the sur—
face. Thie explanation may be confirmmed Iy the mining experience of Karkar
exploitation, where gas emsnation was ststed al a considarable depths. The
fect predetermines of gas survey organization at the deposit and supplaying
the mine with explosion—safely equipment.

The coals of the Sar-i-Asia deposit s«re to be congidered as non~sponte—
necus combusting. The base for such state iz the fact that coal exposures,
spoil banks of the past coal mining never spontwieous cowbust, in spite of
intensive oxidation.

The question of silicosis danger et the deposit mining ecannot be
judged because of the small volume of mine workdmgs, carried out by us. The
resulty; at the Shwebashek deposit and by analogy we may donclude that the depo-
sit doe= not carry silicosis danger /at the Shabasbek Jepesit quarts content
in the cbais ra._ s from C.4 %0 1.27, that is too less of 10% limit/.

As it conserns silieosis danger of field workings, so there quabz 1
eentent will range in wide limits, depending on the mined rocks. By analo-
gy with Shabasheky quartz content variation may exceed the darger limit of 10%. {
That is why, the faces, bottems of prospeching wurkings are te hssigned o
silicosis dangercus.

Conditions of the deposii deval.jwent.

The deposit relief is quite favoursble for comstructing of mine enter-
prise = shaft sinking and production premises building.

workmen's settlement is recommended to locate ir the velley od the
Takhnigel river, en its terrsse along the right side there are some suiteble
grounds for building.

Water—supplaying of the mine was discussed above in chapter VII.

The reserve calculation at the Sar-i-Asis deposit was caxried eut on
base of the following conditions, accepted and approbaieé ai the Shabashek
deposits

1

=
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l, The lower limit of coal seam workshle thickness - 0.8 m,

2, Heximum permissible ash content - 30%,

3y Haximom thiciness of the rock partings in & coal seam of complex
compogition - 0¥ of the total thickness,

4. Maximm ash content of ceals, including contominetion mx with
periing -ocks in sceas of couplex compositien. = 30%.

2“&#&1‘&““
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and -nthuh of ecalculetion.

Lgseive esivizatien is given for a pert of ihe deposit area in the limits
of the west structure limb, characterized by certain itectounic structure and
Mrelutence of the coal seams. lhe estimated area bas been covered with the
geologicel survey en & scale 1150 00U and geclogicel prospecting worik.
Thmtuhwmtﬂ“ are the coal exposures on the surface om
wyler Quternary deposite. In the north they conjugatef with faults F; and F,
planeas The seuth boundary of estimating strikes alang the line of seanms
Mfﬂltﬂjplmnﬂlﬂualnﬁl‘i the houmdary is represanted Ly the
erossing line of sesms floors and borizon of 42500 m fHerat coordinate sys-
tem/ .

The reserve caleulation wes carried out by the methed of goological
blocks by ¢ hypsewetrie plens, prijected en o horimontal plane. The scale
of the calculaifng hypsometric nlans hes been taken 115000 with conteur in-
torvale 50 m. The reserves bhave been czleculeted by herizons of 100 m on the
elevations of 2700, 42600, 42900 m /see Mig. 7/.

The reserves were calculsted by the formmle:

(=Be3ec a =D , here

0 = coal reserves in thousands of tons,

B - prejection on a horizartsl plane of the urea botween 1P cofntour
lives ,divisible 200 m, ir thousands of m<.

o = medisn dip angle of the seam between two contour limes,

m = gadisn usefrl thickness for the datum figure in metres,

D - eoal volmme weight in t/m.

-t
Subdividing the estissied arec for Llocks of different categories

of the reserves wus carried ocut in sccordance t¢ the stendarts, sxxigemizx
accepted in the USSR /5/ viich envisage such distances betwesn expléring
openings within one tectocic clemoois

1

nd
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Sere]  Deyres of stability § lristances betwwen exploring openings
dos j of coal seams R in m, for ?

3

{ Ll os e M -
l. Stable 600-80G  1200~1088 2400 - 3200
2. helatively stable 00=400  600-800  1200-1600

ihe deposdit exploxving stage does mol persdt to disiinguesh reser-
ves of calegoly A and B because of absence of cubiing of ihe coal seams at
deep horizons on the mosi pari of the ures.

e present estimeation envisages tho reserve qualification by catego-
ries C) and C,. The reserve contour of caiegory 0y has been determined on the
base of the exploring epenuugs and extuspolstion by “he roologicsl dnile for -
balf of ths distence between exploring openings. Cutegoly C, has been deter-
mingd ou s base & osom-limited Jcologier) extrupoletiona.

all distiogueshed reswrves ave lelancy svservos.

4+ Initial date.

‘hnhn“imﬁﬂrﬂimﬂmufﬁngmnn determined ¥ iz tho eatime~
tod blocks By trice mﬂinﬁaﬁﬂﬂmcmhmmﬂu'hﬂ

vith the seale point equals 250. The mreasuring error Aid not exceod of tale-
rn‘i&ﬂ.

"he averaye dip angles eof the cou) sesns has been determined grapide
eally ot a scale 1:5000 far the present contour intervels. Methods of angle
naasuring inciuded messuring of the herizemtal projection of the seam exposures
batwesn o adjacent contonr lines /of equal elevation/ within the estimated
block and engle ealeulating by oallets, corresponding to the horizontal
praojectisn. PFor comirel smalogous measu-ing was made for the whole seam .
The celoeloted sveraze smgles sre given in tables of calculation / iuble 3,
pert II./.

The average useful t}ﬂﬂmﬁgntthim blooks were cealeulated
as crithmetical mean of the wormal cosl seems' thickmess, determined by explo-
ricg openings. The norwal ¢vel seems thickness in the exploring opemings
haz been determined in eccordance of the scespted standarts end are givem in
table 1 of part I1.

Coal voluwme wight was estimated by method of test cutting of couls
in inclines 1 and 2 from ecal seams 8 gnd 9. The resilts of estimating ares
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Table 23
Flace md date of :{m | Sise of niche-like  jVolums of {Volwme
coal cutting wedghts in m }-nnb-uh
in kg. t | vidth 3 Depth ni‘:v:f#
S i g
Incline 1, 24,10,1966 T10.0 1.0 1.0 0.54 0.54 1.3

Incline 2, 26,10,1965 768.0 1.0 1.0 0.60 0.60 1.28

The sversge volume weight equals 1.29 or in round mumbers 1.30 /=7,

Estimating of the wvolume witight was made in accordance to the metheds,
described in mmex 8 of part II.

For the purposé of centrol hmlﬂz‘g‘mm st the sam
time 44 lumps of coal were picked and lsborstory-emslyticsl determination of
the coal volume weight was carried cut in the coal-chemicel laberstery of (h:
Departemsnt of Geclogy snd Mines in Kabul.

The average ocoal volume wedght by 25 lumps, picched at mhmwxtims level
30 m in ineline 1, mekes wp 1.33 and by 19 semples from incline 2 /level 30 w/
it equals 1.31. The aversge meaning by two inclinesequals 1.32 or in round num-
bers 1.30.

Mesming 1.30 4/’ has boen accepted for the reserve celculstion for the
present stage of the deposit explorstion.

The oxidized zone of the coals has not been distinguished for the mmx
reserve calculation, as oxidized coals are good emergetie fuel /see above,
chapter VI, amnex 7 and 9 of part I1/.

3.Characteristics of calculating by the scems.

Seam 7 /see Dr.7/. The resexves by this seem were calculated in the west
strusture lizb within the area, the bounsdaries of which were given above. The
mmmhmcl-dern-maume" /T andt
II/ were distinguished between the seem exposure st the surface and contour line
+2600, on the base of outcrop 14 and trenches 71,3 and 55. Categoxy C, is sus—
pension te eategory Cp. Category C; reserves were sixidwxtsd dotermined in 3
blocks /III, IV, V/ by the horison from +2600 to +2500 m. The blocks were sub-
divided imto some subblocks in accordance of the seam dip angles.

The reserves by seam 7 equals 1138.8 ih,.temes ineluding 203,2 th.tones of
uiquyﬂlnﬁ m.ﬁﬁ.ih-dutqnqcz-

Segm 8 /see Dr.7/. The reserves alsoe were calculated by the west fold
liml snd ere qualified for category C; and C,. The reserves of categery Cy
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were calculated by two blocks /I and II/, between the seam exposure and
elevations +2790 end 42600 s=. Calculsting is based en trenches 30,27,72, end
ineline 1. The reserves of categuwry C; were estimmted in blocks 1II, IV, V,
soft VI, Blocks IIX snd IV were distingushed en the aree above horisen
+2600 m.3 4%t basts on trench 56 and 47, Elocks V and VI are & sus pensiom
to the reserves of Gstegory C,. They were estimsted by borisan 2500 - 2600 m. .
The sesm within &he estimated area contains 2927.5 th.tenes of coal.
Including 506,2 th.tones of categery G, and 2421.3 th.tanes of categery C2_

Ssem 9 /see Ur.7/. The seem ressrves were calculaied slse in the west
fold limb, Here, ebove horizon +2600 m sod in the banging side of fault Py
the reserves of categury C; ware calculsted /blocks I,II, sod III/. The re- ,-
serves of categowy C) bese en treaches 32, 33, 34, 37, 20, 73, €0, 57 exd |
irclire 2. Category C, vas outlined as lmﬁm‘tzcw.‘hﬁ
hanging side of fault Py /borison 2600-2500 m/ snd in the lying zide of the
feult from the seem exposure line to horizon +2500 m. Zones of local scam
thinning /trenshes 33,37, and 57/ were not distinguished, even they were
included in calculating of the seem sverage thickuness.

The seam reserves has been estimated es 1771.7 th.tenes, including
lﬁ-!ﬁ.’uﬂlﬂwﬂlﬂmdﬁ.ﬁ“dnﬂwﬂz.

6. Total results of the reserve calculstion.

The cosl deposit of Sar—i-isis ressrves may be estimatdd in such &
renners

Table 24
der.; Seam Conl 1 Feasrves hy categaries in th.tgnes i Total
Hoa §{ mmbers ! ranks B T ¢ T reserves

1 i o | 2 $
2 g v - 5062 24,3 2927 .5
3 ’ h - 3%!5 1411'-2 lm.'!‘
Tatal - 1065.9 47T74.1 5838.0

These figures Mﬁlmnﬁ“?.ﬂhnﬂjﬂ-mm
tive for mining.

The reserve distribution by the sesms, blocks end herizons is givem in
table 3 of part II.
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Chapter X.
OTHER MINERALS.

1t should be kept in wmind that, besides 2f coal there are other minerals.

_Lead. Kon-imSabzak lead manifestation wes described Ly Mikheylov in 1963,
It is loested in 0.7 km 4o SSE from the Sebmak Pass and confined to the
lower horizmms of Cretaceons /Censmarnisn-Turonisn/. The cccurrence is connec=
ted with & zone of limond tisatiem in breccisted limestengs. Among the gossan
matter there are relics of grains of arsemopyrite, pgalens; green copper
and gypsm. In sncient time the minerglisatien was mined; the gquarry relic
indicntes ot this., Significence of the cbject is not yet clemr.

Limestones of Cretacecus—Prleogens uge are widly disiribuied aud
own inexhenstible reserves. The limestones muy be considered as row materi-
als for oement end lime preduetion /8,9/.

yoarrystons and buildimg stone. Heserves of such iin! of building me~
torials may be find smong sendstones of the Triassic and Jursssiec deposits.
Sendstones are widly distributed end represented by fine and mediun-grained
polymictie rocks, their cement usually is argillacoous and kigillscecus-
czlcareons.

As raw materials for silting of waste opeonings and for bumt borick
prodoction loessekike loams, widly distributed at the deposit aree. The loess-
like looms ocewr on large parts of the wrea /see Dr.4/ and their thickness:.
reach 37 and swre meteres.

CQlage fer &riiling weds. prepeving of Jrilling (a2 ‘hey may use
creenlshegray plastic elays of TNuwdun wew, whdich we uscd L 1965. Mining
of the cliys ook place in the righi v.Jley sloe of Tauiigol creek, nesr
boreholo 1 in & quarry. There clay windss is net Affienlt {hing, beecavs=e
¥:e cleys has been dislocated, they formed landslicdes aud veewr near the
moter roud. Thickmess of the elay bed resacles 7 = /ses zlove, chapter IV/.
The described clays allow to obtaein drilling mude with specific graviry of
1.25 end viscosity of 25",

Raw saterials for production of tiles, ikin slahs, blecks and se-
werage pipes productien. The meterials were discovered in trenches:2, 4, T»
10, 16 while sempling of the mrgillitedlike clays. Sampling was carried out
by ihe Soviet specislits of the prospecting party for non-metsllifercus
minerals. Analyses of the chemical composiiions of clays mnd their rafrec—
toriness has pointed out thet the clays ere 10 be assigned to the group of
refractory clays, bud are not suitable for refrastery productien.
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Chapier Il.

GEOLLGY OF THE MASJIDRIMQHOOHI DEPOSIT AREA.

In summer of 1965 at the Masjitei~Coobd deposii srea two core bore-
boles were drilled with e the purpose of ascertaining of generul coul=-
beariag perspectives.

Beats,for sirking of prospecting Deréhélge, was Afphan's request about
stadying of peneral perspeciives of the ares coal=bearing.

A% a result of the peologienl murvey /B/ & suprosition wes expressed
about possible stripring of the Middle Jurassio coal=bearing series ot 2 small
dapth to ihe north of the known deposit of Masjitei-Choobi, at the region of
the Lamen cirgue /Lrwar depression/.

In sccordance %o these data the coal prospeeidny nparly carried oul here
mepring drilline, which aiming to determine prassunce of the Middle Juressic
coal=bearing depoaits at the region of the Lamen cirque.

For fulfilment of the task from the Shabeshek deposit necessery tech=
nics veame irensported to the Herat region, secess roeds were built to the
places of borehole sinking. The total lemgth of the access romds made vn 30 km.

Drilling work were sterted on the tenth of June end finished on +the
15 th of sugust. Drilling wes carried out with drilling mechine UlBe/sM umder
assitance of the Soviet specialists.

For description of the geological sturcture of the region we have uti-
lized the geological surveying party materials of a scale 11200 00C /3/.

1, Gemaral informetions sbout the work region.

The deposit is lcecaied at the valley head of the RededeEaruh, in 100 lm
easwerds from herut wd ) lm vystrenn from Hamem villsge; it altitude is 42300 m.
The depusii is connected with Herat by & ground road, seitsble for meotar
transport the whole year round.

In 1945 at the deposit for the first time primitive mining of the
coal wes orgauized by Department of Mines. In 194§ thddeposit was cbserved by
Holam Mohsumad. Im 1945 the deposit was investigaied by Afphsnisten Gelegi-
cal Survey for the purpose of etimeting end perspeeitve exposing. The work
wvas carried out by D.lemmon end Abdul Latif Ehan. In 1964 the region was
coversd by . geologieel survey on a mcale 11200 200 with the assitnsce of the
Soviet specialisis. For the depesit mrea .o sketch gsological men mn a2
scale 1:14120 wvas compiled. At the present lime the deposit coals are mined
by preiisinary methods st e suall quantity /about 1 tome per dwy/.
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In geological structure of the Masjit-i-Choobi deposit .res take
part the deposits of Pemwien, Triassic, Jurassic, Credacecocus end Palecgene
/see Dre 23/. The deposit is directly confined to the Middle Jurassic
serien.

From the structure point of view the deposit is lccated in the
north lisb of the large satjcline of sublatitudional trend. The cocl-bearing
Hiddle=Jurassic series exposes stable moneclinal dip to the north /dip axi-
muth - 0-350%/ dip angle = 13-15°/. Besides the main monoceline strusture, there
are some vary gentle suiiclinge snd syncline bends with sublatdtudionsl
strike oxises.

The Middles Jurossic deposits and underlying Trisssic bave besn dis- !
located oy fauits of upthrow fauli type. ihe fault planes are usually ine- i
lined t0 the somth =nt sngles of 60=80". Their wmplitudes of disloestions
range from parts of metre to mdreds cf metres. But these faulis disloeating
tive depusits of Jurassic and [risssic do not n;tf-ctadm:wrlyiug deporits
of Albis and more youmger age.

Stratigraply

a/ Perwisn and Triassic deposits.

At the depomit region the most sncient Hmxmm depositd " red—coloured
terrigeme depositsof Permian ape. The thickress of the Persinn deposits,
vhich are widly distributed to the soath of the deposit, rsshhes 34000-3800m.
They are overlapped by Trisssic with an angular woeorformity and erosion.

Tne Trisssic deposits have been limited developedidn’ sre represen~
ted by interbedding of mandstones, aleurolites, tufogenie sandsicones, tuffs
end lavar. The Triascic deposiis expose mairly monocliac oceurrence with
north=sast dip at engles of 20 - 45%, In mome places thoy hxve been folded
inte felds of north-east trenis and dislccaled by faulis, The tLickness of
the Trisssic series reaches 4130 - 5150 m.

b/ Jurassie doposits. Middle divieion.

e Midlle Jurszsic ccal=beariiy deposits we represeutied mainly by
cerpact nleurclites, cubtaining cherred vegelal delrilus, sxgillites, some
times eonly, gquaris samdstones with edmixtuze of grii materisls and eoal
seamses In the section the aleurclites predominate end ihe sandsiones axe
suberdinsts.

The total thickness of the Middle Jurassic deposits at the deposit
region ranges from 73.00 {0 97,00 meteres. The interbedding shows a riy-
thmical structure, but +the rhytims thiciness censiderably changes even for



short distences. The Middle Jurassic series is everlied by conglomerates
and limestones of Albian stage with avaguely expresed angle unconformity «

¢/ Cretacecus deposita.

The deposits ot iAlbian atage ere mainly represented by e horison
of basal conglomerstes /27 m in thickness/ with grétetcies and sandstones.
Higher inierbedding nf limestones, marls and clays occures.The observed thicke
ness of the Albien deposits malces up 95 m.

The Albian deposits are overlapped, possibly with small erosiom, by
carbonate-ergillscecus deposits of Cencmanian and Turcnian steges /Cry em=i/;
they are represented by clays, marls ard limestomes. The thickmess of the
CencmpeTuronisn deposits at the Lamen cirque ares reaches £0 o,

United Conimcimn, Santonian wyl Cempanisn stages are represented by
lithwlogically monotouous carbonate series, consisting of limesiones, marls,
clays and alewolites. The total thickness of the deposiis at the Laman
depression resches 270 m.

Higher in the sectiop occure Maestrichiian end Danian deposits, rep—
resented by marls, clays and aleurclites in the lower part /30=50m/ and
red-coloured strata, overlying w:conformebly the underlying rocks, in the
upper part. The red-coloured siratc are composed of sadstones, aleuroli-
tes, limestones, cleys and gypsm, gritstones and emnglomersies. Its maxi-
mm thickness is sbout 145 m. Thws, the thickness of tie Meesirichtian
snd Dandan deposits /in the lower and upper parts/ malkes up 175 = 193 m.

&/ Palosgens dopestts.

At the Lsman cirmgue ares in Peleogene deposits they distinguesh
Suzak ond Alsy stages. These deposits are distrubuied to the nodth of the
Masjit=d=Choobd deposit, freming from ihe west, north and east the Laman
cirque.

The Paleogers dapoziidconforrichly overly the Cretacecus formetion
and cocure very gentle. They sre uwsually represenped by ssndstones, aleurcli-
tes, clays, rerer marls and limestones. Their total thicknes reaches 480 m.

Thus, the cosl-bearing series i¢ the north of the Masgf-i-Lhoobi
deposit is overlapped by tho thick series of the Crefiecesus—Palecgene de—

posits, Bat , in G k= northweds frow the deposii in the right tributery
heed of the Leman river there is a deep relief cutting, exposing the mos
section part, as @ result in the river bottom the basal horisem of Albisu

stage sccurgs , W&k overlied the cosl-bearing series, This fact served as

a base for orgendsstion of the prospecting drilling with the purpose of




ascertaining of the ceal-bearing Jursssic deposits under the Albian conglo=— |
merates.

Presence of cosl. |

In the coal-bearing series section of the Manjit-di-Choobi deposit
twn coal seams were discovered; their thicimess makes up 1.0 end 2.6 m.
The lower seem ocours in 21=22 m from the section base. The Upper seem
lies in 40 m below the Albisn conglomerate floor. The cosl seams with
interruption are traced for 3 km aléng the right valley slope. There are
three the most expesed ground paris:s South-sastern, Central, end North- i
western. The distences betwsen these ereas make uwp 1-12 km /see Dr.23/.

Soutb-eastern sres.is locsted in the valley hesd of the Rodei~Ka-
ruh river en its right bask. The coal sesm occurgs in the lower pert of
the Middle Jurassic section /Lower seany end shows dobangable dip asiswth;
it ranges from east /100-95°/ to south nmm";,m]h the seem dip angles
range: frem 1525 to 35°,

The sesn thickness varies from 1.3 m to 2.6 m. Coaly exgillite partings
0.01 = 0403 m thiesk occur in {he middle and upper seam parts.

Sometimes ihey may observe pariing of the seam with formation of thin
interbedding strusture, conteining up to 40-45% of argillite partings.

The seam floor and reof are represented uy compact coaly argillites.

Gentral zrea is siiuated in 1 km to the noribewest of the South-
eastern area, on ithe same walley slope. There i= ene ceal seam, early mi~
ped very intensively. The seam lies in 22 metres asbove the Jurassic
section base /"lower sewn”/. The sesm dip smimuth is 0=350°, the dip ang-
les makemp 13=15 ®, ihe seam thickness in the old opendngs equals 2.0 m,
and the thicinmess of coal patches resaches 1.8 n. ilinigg of the coal was
stopped because of water inflow intc the nines.

boribewast_area is located ia 1 lm to the nertbh-west frem the previ-
ous area, defore this area part also wvas mined. i 1965 there an inoline
was driven to a depth of 220, The coal seam lies in 40 m below the bassl
conglemerates of Albdan stage. The sewa exposesn simple strusture , dips teo
the north at an angle of 14°, iiu sesm floor is compact argillites, and the
roof = coaly argillites.

At this ares , below tho main coal semm ihere are scus coal aheds,
vhich thicknesses renge from om to 0.10, rare 0.15 me In 36 m below there=
is snother coal seam of simple struciure apd (.25 m thick. Cerrelating
the sections eof the Jurassic deposits of all three sress we mgy concludp
that the Upper seam of the Morus= west area is en independent ssem and

which is gpsent ot the other two ecastern aress. Ihe Lower sesm of ihis




area iz o cowwterpart of the lower seam (.25 m thick.

Gn the pase of petrographic studyiog sud chemlcel Zaljyzis of ihe céals
it has beeu stated, that the coels of the Masjii-d=Choobi depeszit are to be
asigned to rank "G" - gir coals ond may be wiilized figY as ensrgetic fusl.

3e Hesulia of he ewnleoxing drilling.

Az it was Bald shove; wvhile the geological survey on a scale 13200 000 ,
carried sui in 1964 presernce of fhe basal conglomerate horison of Albdian stege
in the Lamen cirque wes stated. The fact served as a bane for suppesing
about pressnce of the Jurassic coal-beering depomite here, and which should
be discovered at n maell depth.

For verifying of the suppositien borebole 1 was sunk in the head of
the right tributery of the Lemen river, in 6 km to the north of the lasjitede
Choobi Jleposit.

Tye geographical ceordinates of the boreholes 34°39'50" HNL and 63°08"
30" ELg. The borchole wee sunk on the base of the Albdan conglomerate.

The borehole log: O = 11l.6 1k = poorly cemented conglomerate and grit-
stone of Albdan stage /see Dr, 24,26 and 28/. Relow Jurassic aleurclites and
sandstones were cut. At a depth of 23,14 m & coal seam of a complex structure
was drilled; the seam is represecied Ly thin interbedding of ceal and coaly
argillites. The seanm thickness equals 0.8 m. At & depth of 27,5 m a thin ecal
shed /0.20m/, Below, up to a depth of S0 m interbedding ef cenglomerats, gra-
vellite and sandstome strate was drilled. Desper, up to & depth of 113.0 m
aleurolites predominste. At a depth of 113.0 m the contact between Jursssic and
Triassic was noted, the laiter is represenied ly madnly redish tufogenic rocks.
The borehole drilling wus stopped st a depth of 158,10 m in the deposit of Triassic |

According to the logging data there was & considercble differances beb=
ween tibe daia of drilling and logging. ¥ithin the interval of 22.8 - 23,80 m
logzing has shown interbedding of ecal and alsurclite, thet spproximatelly
corcesponds t¢ whe dete of drilling. In edditden in the Lorehole investige=
tions by the werk methols were ocarried out, because et the deposit drilling
took pluce for the first time.

The thickness of the Jy mssic deposit series, drilled in borshole 1 makes
up 105 m. By its lithologica. couposition the series dirfers i little from
the conl-bearfag series of the !lusjit-d-Choobi deposit., Here the series contains
rether more conglomerstes end gritstoncs, i.e. nortineards quaniity ef coarse
Baterials increased ic the seciienm.

Chemical snalyses of the coal seam samples have Ziven such resuliss




Ser.: Anslysis results
Hos ]
1 s 3 H § Charecter of
7 3 ¢ R W s o g SN
1 O.46 T2.50 16.47 - ponaler

The coal seam, exposed by borehcle 1, practicaily is o bed of coaly
willites with eoal purtirgs. By all appesrsnce it correspends to the Upper
sear of the north-west aree part of the Masjit—ieChoobi deposit. Teking into |
account thei in this region the ceal seams usually show a lenticular shape and
sometimes they expose parting for e short dastance, il should not be acsepted,
that workablie coal sesms should be exposadat a depth at the Leman cirque area.

But sesrching of the areas, suiteble for coal minig will require a considerable
value of drilling womk.

Xear borehole 1 in the slepe biuff of the ereek head /in (50 = from the
borehole/ thave is & cosl sewn outorop /see Fig. 29/. The following section is
exposed in the outerops

l. Sendsione, quartz, fivegrained; ite thickvess sbout 1.5 m,
2+ Alsurelite, redishyray wveay destrucied = 0Oudl n,

3. Axgillite, dack-groy - 0.5 m,
4e Coal, dull with lenticules of semiedinll coal, wery oxidised = 0.9 m,

5, Avgillite, gray vauy crushed « 0.65m,
6. Alourclite, greay - 1.0 m.

The ¢ozl semm ir this oculcrop contein much ash and only in its vpper part
there is a shed of pure semi-dull coal, its thickness i= 0,20m. The lower part
of tho semz 1s represented practically By coaly argilliie with thin pariings
of ash dul coal.

Judgisg by the réliaf position of the outerop, ihe coul sewn, deseribed
above, has been ecut in the borehole elso. The seem gtructhire confirma thi= too.

Acconding to the cherdeanl anslysisa result this seas ceal is wvery ash
anet A® = 22.4% in ‘he vprer sean paert and 64,908 in the lower one. /Practicsle
ly the lower sean part iz repersente’ by eoaly argilliites/.

The chemical analysdes rczulis of the serple from ths cutcrop:

Tuble 26
Sﬂ.i_saq'ﬂ}__ - : -..--.‘.__“-! s " res h =
Nos i No !Kuqldf_;;-r 5 o i;vg m:t ?su
Jep-veiptile reas ob

1. 2 0.30 971 224490 28,63 40,00 powder Oe4l
2. 3 0.60 3.25 64,90 18.50 - Y- 0.35
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Besides the described borehele for cogwelatlon of the north-west
and caviral areas and tie coal seams of these areas other borshole 2 was
swk between the noted aresj in the middle course of ithe right tribu-
taries of the Red=i-Karuvh riber.

The borehole geographisal ecordinstes: 34°36'15" ML snd 63%9'20" Eg.

The borebele has drilled the sectivis of the Cretacecus, Jurassiec,
snd Trigssdo deposits /see Dr.25 end Fig.28/. To & depth of 101.40 m the
borehole wus swk thrgugh the Cretacsous deposits) Cenonandsp-Turenden end
Albiem stages. The rocks are repressnted by limestones, marls end elgys, in
the base of which o besal stratam of conglomerates was exposed. Tpe coal=
bearing series of Middle Jursssic is represented mainly hy aleurclites with
subordinete clay partings and sandstens beds. At & depth of 181.40 m the
upper red~coloured sandy /tufegencus?/ rosks of Triassic age were exposured.
The borehole Bettom was stopped at a depth of 230 m. At & depth of 146.35 =
in this borshele the coal seam 0.5 m thick was met; the same sesm erops
out &t the Nerth-west arss part of the deposit.

Tye electrie legging date cempletely cenfimm the lithologieal sectdon,
Mﬁnmmmmn = 146,95 m , vhere accor-
&ou.mun.n-m.mm.ﬁ-u.n-m
The seam, exposed by barehole 2,seps its structure snd thickness
down the dip to the nerth for a distence of 250 m. frem the seam ouwicrep

on the surface within the Rerth-west area.

By the carried cut chemimsl analyses of the core sample frem the bo-
rehole end the chamel semple from the &riving opersiion incline, the
ocal =y by oomditienslly ssigned to G /1/ = ges rak, scoending to the
valatile matter contemt; but plastometrie deteruination was not done and
only one determination of the coal elementery composition hes been made.
Below the data of the pointed out snalyses is given.

Table 27

s lss e =
Noa He the sem— v ! A" l v i Charseter of sh
| § hdu-nl.!_ !
40,20 2.49 38,05 Sticked 0.31
5 0.60 1.34 16,80 28,73 35,00 m

3.13

In the sample /NoS5/ , picked cut st a depth of 26.6 m in the imeli-
ne, seme determinations was earried out; the results of which ares 8 gy, =

0l ;8o =220, shg -0.92, ¢ -8.93, ¥ -5.0, 508
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and 0F « 2,98 7, The sanple calorific value mede up ©057.
Desides, in Augnst of 1965 the "Lower" coal seam wes sampled on the
South aréa. The smmple was picked owt in the ineline at o depth of 55 metres.
The results cf the chemical! snalysis are giwen in the following tebles

Table 27
Serx. Analysis remults
Ees e . -
i:‘lf!t‘F" oo | ] & oy
1 6 1.65 20.60 3000 caked 2.89 txeces 2.24 0.45

Apcording to thess results the coal of this seam may be used as ensrge-
tie fuel, ° Taking into accommt the seem thickness /up to 2.6 m/ end its
presence within the South-eastern snd Central aress, it becomes elear it is
necessary to obtain more detail , date sbout the geological sirwoture and pre-
sence of eccal of these areas, With such purposh at the deposit geelogicel
prespecting work should, : be carried out, insluding w-mn!‘ﬂ-mt
from the surfece and investigation of the seam down the dip in eore boreho-
les. As & results of such work the coal reserves should be calculated by
the comercial categories, whish mmxiisd should provided reliability of the
deposit mining.



Section I,

Heconnpissence survey st the region
of the Chal mnd Zmmbursk deposita.
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Chapter I1I.
ClAL AD ZAMBURAK DEPOSIT HRGION.

fhe Chal and Zestmrsk depesit region occupies a special position in the
group of the coal deposits of Nérth Afganistan.

In litersture there is infermation about presence of two eocal thin
soems /0.3 and 0.56 w/ of remk "K" /Jesking/ and one seem /0.8 m thick at
the Zemburgk deposit, the cosl may be ssmigned to ramk "™ /fat/ /2/.

This datum has stipulated the heightered interest to thess tax depositis.

In 1963 while geological surveying oa & scale 1:206 OCU for cosl the
Chal deposit was observed by the soviet specialists and coel semples were pic-
ked out. The ssmples were sent for pertographic and chemicsl enalyses.

By appearsnce the coal is represented by semi-lustrous striated, thin-
bended, rough striated, indistincily stristed varieties /60%/, by lustrous
vitrain coal, associated with dull fusain one f20%/ ead ksolin-like mineral

/9% and 15% of nendetermined type of strong erushed scely coal.

The results of preliminary petrogrsphic studjing has pointed out that
the coal by its rask may be assigned fo IIL.IV), i.e. to the transitional
type from fat to cokiug . The petrograpidec composition of the coal is charsc-
terized by high centent of microcompsnents of the vitrinite group /95.4%
for the Chal and 72.0-98% for Zamdursk deposits/. It should be kept in mind ,
here the micreconpouent contents snd coal composition are given for ash-free
coal matter /ses mmex 12 of part II /. The ash part of the coal matter con~
tain a censidersble quantity of clay malerial emd constantly some gquarts.
Calcite end pyrite ore present in small quanidty.

According to chemical-techmical investigaiion the coal are to be
asigned to the group of ash ceal and with low ash centent. Volatile matier
makes up 23-26%. is the samples wore pifcked out frem the oxidimed zone
the coal moisture has turned out high - 4.56f. ¥—owwolatile residimm is repre-
seuted by ceked ome in & less oxidized saemple and powlered - in 2 sample
with hifh maisture, Sowe coal charecteristics, obtained from the semples of 1963
are given below!

Table 29
Semple f ——*F*M resul ig 1 Ctaracter of
lios j i 1 I’ i ve coke residium
4593-1 4,56 11,05 26.38 povedered
4595 2,05 19.75 2.T0 oaked

Obtained preliminary resulta of the ceoal petrographic and chemical
snglyses cenditioned studying the cosl-bearing features snd ceal quality



of these deposits.

In 1965 the deposit area wvas surveyed at a scale 1:200 000 and some
reconnalssance routs were carried out by the ccal-prospeciing perty.
As & result of these works, outerops of new coal seams were discovered at

the Chal and Zembursk deposit seree and at the adjoining areas /Besarek sai
and othew/: It vas stated, thet presence of coal covered a considersble area,
thgt the Chal, Zambursk and Besarak deposits were interdependent and confined

to the Jursssic series of 1000-1200 m thick.
Belov brief charscteristics of the regiom presence of coal are giwven.

Chal deposit.
The deposit is located in 20 km to the north-east of the district
centre of Isbkamish of the Talig-en province, connected by a gravel motor
road with the town of Khanabed /45 km/.

From Ishkamish to the Sar-i-Pul-i-Clhal Pass there is & ground road,
suitable for motor iransport. From the Pess th the deposit there is a steep
path of 2.5 - 3.0 km in length, By small expenditure the path should be turned

inte & road, suitable for moter wehicle driving.

At the Chal deposit the early studied coal outcrops are situsted in the mmst
east slope of the left tributary of the Rod-i-Chal river, flowing out neer
the Pass /see Dr.27/.

the rosks have been folded into s stromg, overtwrmed to the north, anticline
fold. Because of the wide disturbence of loess-like losms, overlapped all the
more ancient formations,studying of the cosl-bearing character and thickness of
the series becomes impossible without special prospecting work. ¥We have stated

a considerable degree of coal presence in the section, that is confirmed by
blossem presence in the head of the Pass sai. Besides, to the esst of the poin-
ted outereps / along the coal-bearing series strike/ in the left and right
tributaries of the Rod-i~Chal river blossom sccumilatiens and coel exposures
vere discovered. Thms, in the first to the @ast sai there are two coal kmix
sheds /they were not stipped/ which, by all appearsnce, are th@t same beds, that
vere stripped near the Pass. In the next /to the east/ sai there has beemn also
stripped one coal shed of 0,30 m thickfouterop 11, see Dr. 27/ . Further sast-

wvapds, in the left walley slope of the river, opposite the village of Kalta~
tay, in the sai /outcrop 5/ there are blossom treces end coal fragments,
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Here among the struote of sandstones, tuffs, shales, effusive rocks and rare
gritaténe interbeds there are three coal seans, judjing by the coal blossom
presence. /This coal manifestetion was distingueshed as Darrs~i-Kglon by the
geologists of the geological-prospecting party/.

The upper seam is observed here in ar old mine working. The seam ap—
parent thickness equals 1 m. The rock dip azimuth is 130° and dip angle - 60-
65°. Further esstwards, in 1.5 km up the stresm from the village of Ealtatay
in a scarp of the left river slope two coal beds have been stripped /outcrop 4/.
The coal beds are included among shale strata with argillites, lying betwsen
tuff-ssndstones and effusive rocks.

The first seam /down the stream/ shows a complex structure /see Pig.30/,
it consists of seven coal patches, four lower of which may be included for
mining. The total coal seam thickness equals 1.71 m end pure coal makes up 1.25m.

According to the date /annex 12/ of petrographie composition stuly of
this sesm /sample 4/ the coal differs by heightened content of vitrinite
/95.4%/, By its rank the coal is to be assigned to mesgre coal. Additienal
studying of the coal petrographic features has o little corrected its compo-
eition and renk. By the new data the petrogrsphic composition of the most part
of the ssmples is charscterized /for ordimary coal/ by vitrinite contemt
from 46 to 697%. Besides, because of & heightened content of inorganic compo-
nents end their dispersed distributien in the coal matter, also a heightened
content of semi-witrinite /15-23%/ is exposed. By coal metemorphism the coal
varies from coke slightly metamorphosed to coke coal high metemorphosed /ac-
cording the classification of VUKHIN/. It should be noted especially that
organic matter of the coal shows clearly features of thermal action. By appe-
arance the conl sometimes shows metallic lustre.

The srcond coal sesn has been stripped in 120 m up the stream and is
represented by four separste patches /ses Fig. 30/, the upper one of which
is 0.32 m thick. The coal of the seam has been crushed snd turned into fo-—
linted fine coal.

Alfng the strike the seams have not been traced, but taking into aect-
unt the complex tectonic structure of the area, we may suppose ungven dis-
tribution upon it. The dip angles of the seams are steep /about 60-65", the

dip asimuth 130%/.
On the opposite benk in ithe widdle snd upper staecs of ile right tri-

tutaries of the river ceal blossom manifestation was observed, that pointed
out at the coal presence there. In the middle siream of il:e sui two coal
sheds have been siripped of 0.2 and 0.3 m thick. The stripped hwrizons here, by

all appeerance, correspond to the very upper part of the coal series.
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Coal chemisel studying pednts cut at high solsture snd heighiened ,
for this rank, volatile matter eontent. Thail is why , including the petro-
graphic and coal chemical features by the renk charscteristic the coal mey
be estimated ms meagring , slightly ceking coal.

The chemical analysis results are given in the tebles

Table 30
Ser.jteem Sample: A 5 results : Character of
Yos {m ! Xo ! a ! L ] v !’ coke butten
1 1 4 2.86 36.39 .87 powedered-like
2 3 4 10 4.3 31.83 28,28 R

The heli2tened conl esh content 45 explained by picking the samples
frou the ~ddized zoue, from zhnllow t-euches. ;

Thns, fro: all s«id chove it is evidomé that ewrlier date sbewt presen-
sc of cozl at $he Chul depasdt vere incorrect; the deomit eosl saturation
voa lovered asd the coul rudk was detormined  errousously /2/.

In spite of Intensive disléceticr of the rocks, presence of streng,
soicatimes smell folds, sd Cifficulty of section correlaztion, we mey evem
uey t0 state preserce some horigens il ccal azeama at the Deposit of Chal.

Zembrorek Deporit

The doposit 1a located i- 8.5 lm io the ecst-north-east of the Chal
depoxdt /froa ths Sar-i-ut-i-Chal Pass/, in the vieinty of Zemburek villa-
go  [aee Dr. 2T/,

There along the river of Rod-d-Zwibursk /Jowterops 6,7,8/ the co-
=l-baaring series = exposed with barge intervals /from 200 to 250w/, it
coxtains  workeble coal semms /see FPig.3C/.

Barlier hy litersiure dute ouly ane coal sess was known /outcrpp
&/ - [2/.

As a resuit of tie cerried gut prespecting wverk more five workahle
coal sewms oave been disceverad.

The coelebearing series at uie wambursk deposit is represeated Ly
i erbedddey of acgdlilites, sandsiones, taff-ssndstoies ard sheeti-like
erfusive bodiss, snong which coal seans are iuciuded. Uy all appearance,
far not complets part of ihe coai-bouring JeTies is exposed thore; the sec—
tion part corresponds to Wie lou-er herisens of the regior c¢osl-bearing se-
ries, mdth‘m-r exposcd secticu part mwy be couralated with the horison
of milerop 4 of the Chal depcaita



In the village of Zamburak ares eastwards a slight plunge of the coal-bea-
ring series take place. There neer cutcrope 6 and 8, how can one say, pe—
riclinal closing of the santicline is observed, commecting with this fact

e small part of the section is exposed. But near outcrop 8, where, by all
appearance, the lowerest horizons are exposed and unclesing of the structure
to the sest and south directions is outlined.

The tectonic structure of the region is very complex end is characte—
rized by high dislocation of the formations, folded inte strong folds , and
by presence of fsults of different cmplitude of the displacements.

The firet coal semms /Soutcrop 6/ has been stripped on the left river
benk, a little downstresm of the upper village of Zskbursk /see Dr.27, Fig 30/.
The seam exposes & simple stucture, is of 0.69 m thick and represented by
interbedding of semi-lustrous and dull varieties. The lower seam pmm— part
/0.25a/ is represented by sirongly crushed foliated eonl. The lump coal shows
slightly metallie lustre. The dip esimuth - 353° and angle - 50°,

The second seam has been stripped in 150 m down the stream in the
river-bed /near the weter-mill/. The coel of the sesm is very crushed and
represented by dull and semi-lustrous varieties. The seam thickness makes
up 1,05 m. In the middle seem part there is en argillite partings of 0.02 m
thick.

The third seam has been stripped on the right river bank, sbout the
river lewvel, in 560 m up stream of semm 1I. The seam is represented by very
crushed to foliated fine coal with metallic lustre; among the coal there
are lemticulare interbeds of very erushed aleurclitie ssndstomes. In the seam
roof and floor welded tuffs ocoure.

The forth sesm /outcrop 7/ has been stripped on the left babk, in
140 m up stream of the previous sean. Detween the outerops on the left bank,
in the slided part there are many blossom manifestations, pointed out at
presence of cosl. This coal may be stripped only by deep strippings. This
seam represents a coal lense, occured in a tectenic block. The seam thick-
ness in its middle part equals 1.91 m. In the upper seam part there are four
rock partings frem 0.02 40 0.09 m thick. The total seam thickness, without
its upper part, makes up 1.62 m, and the thickness of the pure coal iz 1.53 m.
In the puterep, in the upper slope part, the seam has been cut by & fault.
The lower cuterop part is covered. In the seam floor there are effusive rocks,
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The £ifth and sixth seams have been stripped on the right benk of the
lod~i-Lamburak river, in 130 m up=stream of the fmxt fourth seam /outcrop 8/.
The seems occure smong tuffs and effusive rocks. The coal shows strong metel-
lic lustre,

There, in the slope cliff occure from Mmkis top to bottom:

1. Effusive rocks,
2« Aleurclite =1 m,

3. Coaly argillite - 1 m,
4. Tuff-sandstones - 4 m,
S-MHY'

6. Tuff-sandstons - 1.5 m,

T« Argillite - ©0.1%m,
8« Sandstone - 0.10 m,

9. Effusive rocka - 0.35 m,
10, Sendstone - 0.15 m,

11, Coaly argillite - 0.25 m,
12, Coal sesm VI ,

13, Argillite strongly changed,with quertz stresks of 1 em thick - 0.10 m,
14, Effusive rocks - 0.20 m,

15, Tuff-sandstone - 3.00 m,

1;. Aleurclite - 4,00 m,

17. Effusive rocks , their spparent thickness - 0.7 m.

The described picture of the section is very characterised for the deposits
es & whele.

Fifth sesm /upper in the section/ exposes a complex structure /see Fig.
30/ with rock partings of 0.4 -~ 0,08 m thick. The total seam thickness equals
1.7T1 = and the smmary thickness of the pure coal makes up 1.33 m. The seam
exposes a false roof, represented by alternation of thin layers of argillie,
coaly argillite with sandstone and coal. The main coal matter mass is repre—
sented by semi-lustrous banded and semi-dull coal with bands of lusirous one.
The coal, especislly in the seam roof, shows metallic lustre. In the lower
sesm part the coal is crushed, with friction planes. Pinches and swells are
chmhﬂﬂhhul:mﬂﬁm,m_mihnmwm
is 1.7l m thick. Eastwards and westwards the seam thickness decreases up to
0.96 m for a distance ocnly of 10 meteres. Such thickening, pinches and swella
may be explaned by seam sgueeszing—out during folding. Streng coal relling
wvhile squeesing points out at pressence of intreabeds movements.

Sixth seam occures in 2.45 m below the previous seam and in its &pper
part; it contains two rock partings of 0,05 and 0.04 m thick. The total seam
thickness equals 1.16 m and the cosl patches thickness mekes up 1.07 m. The
coal is acalogous to the coal of seam V, but in the lower part of seam VI
dull varieties with very thin layers of coaly argillite are predominated.

Coal seam V and VI have been traced by their blossoms and fragments

for & distence of 100-150 m. The seam dip is north-western and dip angle - 40°.
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Besides tha described above seamg to the scuth~west of the seams
cutcrops, in the left tvibutaries of the Rod~i-Chal river /Jouterops 12,13,
14,15,16/ there are cosl blosscas, pointed out at coel presence.

In outerop 16 a coal seem with a complex structure occures; the seam
thickness equals 1,50 m end the thickness of the cosl patches mekes ouly
0.7 ms By all sppsarance there expose the upper horisons of the coal-bes~
ring series, which oeccure at the Chal deposit mreafoutcrep 9/.

Thas, the coal-bearing series of the deposit Chal end Zemburek is the
some ome and is traced My along the strike from SW to NKE for 8 km.

At pressnt time cerrelatdond the cosl seams of these deposits is im-
possible becamse of bed exposuring of the area snd lack of detail geelogi-
cal work,

The coal of the Zemburak deposit s cheracterised by high rank /see
Amex 12/. The coal matier, evalusted for ash-free mass, contafins mwch vitrim
nite = 86.0 = 98.9%. Caleulsting for normal coal the vitrinite content is
less snd mekes 60 - 706 end semi~vitrindte is present in 5 -15%.

The chemical enslymis data of the samples, picked out at the Zamburek

deposit are given in table 11
isble 3.

oy |l o T —
}TN ¢ o0 1. 4 B

bution
1. 1 10776 8.13 11.83 29.64 powider=like
2. Il Fel4 34.68 36.69 | A
3 I 111 1.52 45.30 17.04 P m® .
4 v w 3.8 3.9 .22 el Sl
3. v v 1.49 B.T8 4. 7T o
6. " A2 1.19 36.TT 12, fefan

It =i charscteristic that the most pert of the samples expose kigh
moisture = 3.,8-9.14%. This fact indicatives of high degree of coal oxi-
dation and hightened centemt of voletile matter /23.22-36.59%. The other
part of the samples /IIX,V,VI / has boen less oxidized.

Taking into sccoumt the data of petrographic stulying, coal of all the
senms of Zsmbursk are to aguigned t0 mesgring end meagre coal.

Bassrsk Beposit.

The deposit of Bazarsk is loosted in 5 km hy air to the south of the
wvellage of Zemburelk, in the heed of the right brunchig of the seme name sai.
Vith the IZssburek deposit it is connedted only by a peck path. The pask path
runs slong the sal of Basarek and the Rod-4~Chal river and comes to the
Chal depozit /see. Dr.27/.




~ 34~

There is no sny informatien in literature asbowt this deposit . It vas
shown to us by the natives.

There in the sci heed the seme coal-bearing series is exposed, that
eccure &t the described depesits. The coal-bearing series bhas been folded
inte smal streng folds.

At the deposit four ecal sesms have been discovered worksble seems/ and
and some conl sheds were stripped im the sai hesd, in 6 km from its mouth
/outerop 1 m=d 3/,

One cosl workhble seem snd two coal sheds, ococured between interbeds
of tuffs and twffites, have been strigped by trenches ot cutcrep 2.

The first sesm /see Fig. 30/ shews a complex structure and total thick-
nesz of 1 .47 » end the sommary thickness of the coal matches makes wp 1.15 m.
By sppearance the cosl is reperesented mainly by dull and semi-dull varieties
in the upper seam part od by semi-lustreos in the Yower part, In ihe soam
floor an? roof occure {ulf-sandstooes.

Dowo the section /in 3.%m/ coal seem 2 lies, the seam is represented
wednly Wy semi~dull and seni-lustrous noul, its thickness egquals 0,34 m.
Tks shed has L=sm very crushoed in its upper pari.

The third, lower shed /soam 3/ is reupresent~d b the snalogous petrog-
raphie veristiiss, the pure coal thiciness msims up 0.28 m. "he ceal of all
beds expose strong metallic lustre. The sesm dip is nothern end at en angle
or 80°,

In 200 m upstresm of the sal and slightly higher stratigraphically
there are three cosl sesms, cccured in the right sleme [outerep 3/.

The fourth /lower/ sesm oommsists of four coal patches, divided by
rock partings. The total seem thickness equals 1.03 m. The coal is mminly
dall, sexi-dull with lenticules snd lsyers of semi-lustrous ceal.

The fifth sesm, of complex strucjure, ocoures inm 10 m bigher in the
sectien, The seem thickness is sbout 2.05 m. The upper sesm part is repre—
semted by semi~dull coal with lsyers of semi-lustrous /o.45m/. The lower
part is divided by’ sendstono interbed /0.15 u/ snd contains dull cosl with
high ssh content; there are three reck partings of 0.04 0,06 m thisk.

Ihe sixil seam occures in 3.5 m above the prevecus seam fnd is repro-
sented by coal patekbes, parted by rock interbeds /sandy/. The seam hes not
been stripped. Its spparent thickness is about 2 m.

At this sres the ceal-bearing series has besn folded into small, of-
ten dislocated folds.
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Besides the described csams , in the =ai head , on its both barks
there nre nomerous black spots of blosszcn sod Ylsch reck ivl:rbeds, pointed
ort at presence of corl wsamr - sheds.

The cosl of the Rrarek deposit M fPars by Nigh vitricite ecatent
/98.0=100%, ewelnatsd for nsh-free rettor/. Viirluite context of pormsl ccal
is lower snd makes wvp 99.0~54.0%. Sepeatad petrozrsphic studylng, carried
out at Eadml in 1966, hor shown that ceal mstter contedns aicroccaponents
of secdvitrinite /B-167/ and fusenite /31277, Those d2ta considersbly
corrects estimation of the moanring components /g K/ of the depesit coal.

By matemarphiss dsgree the Bagarsk ceal iz estimuted as fat highly-me-
tamorphosed - middlo-metamorphosed coking coal /see Annex 12/. It should
be noted, that thermal irfineince at the dsposlt coal wne Less in comparisom
with the depordts of Chal mnd Zamburak.

Cherdeal mualysis of the cut ssaples shows that ihe Dasarsk sai coal
are charscterized by the folleowing iInddcos:

iable 32.
Ser.iSeen | Sample Analyses results | Character of
Hos } io ho ] 2 % i coke
l v ! A E o i button

L. § 2 4,40 23.18 alightly csked
2 B 9.79 51.56 33,10 powder-11ke

3. @ 22/ 1.11 37.97 25.14 mel ted, swelled
P 3.68 25.02 27,70 powder-like

Fa Iv 3;21’ J.54 25.55 28,98 o

In the table it is sean that +he most part nf ike samples howe been
oxidiged /W= 3.68-9.79% . Ash coniemt, as a rule, is high /A%= 25.02-51.64%/.
One smple 2/2/ is cherscterized by low moisture comtent /l.11/ and
has given melted, swelled buttien.

Teking inte sccoumt ihe date of chemical snd cosl-peiregraphic snaly-
o8, wo aay supposel, ihai there ire ocding end seegring coals at she deposit,
but it requires more prucise deturminatdon while fuiure detedl work.

Thous, as & result of coal amaiysing of e noied deposits, the most
perspective for pressnce of cekiny coel iz he deposit of Basarsk. It is hard-
ly prebeble presence of cakdng cvals atd the deposits of Chal end Zemburak
/coals of ranks "::* adX"/.

Judgicg Wy the fesults of the prelfwivery investigation, we may outli-
nod a deffinete regularity of distribution in the eoal-berring-serics seetion
of rark cosl composition. That 451 the most motamerphosed coslf/renf T/ is
confined to tho lower parts of the eoal-baaring effusive-terrigene formstiom,
wvhere quantity of effusive rocks is considerably high than in the upper

parts of the formation. Besides,in the lower herisems more often occures
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coal, crushed up to foliated fine fragments, thet also influences on the
metamorphism degree.

Coal, similar renk "K",is to be searched in the middle and upper hori -
rizons of the coal-bearing series, where guantity of the effusive rocks consi-
derahly decreases and crushing is cbserved rarer.

The deposits of CHal, Zamburak, and Bazerek represent a unit coal-bearing
basin, wothin which s twmber of coal seams can be discovered vhile more detail
geological work.

The perspectives of possible discovering of coking coal at this tegion
are not limited by the deposits mentioned above. The geclogical-surveying
party of a scale 11200 000 in 1965 fond soms manifestations of coking coal
in the vicinty of the village of Tagche~Khens /Arashskh deposit/ and to the
south of it, in the region of Namalkab.

Chapter AlLI
_COMCLUSTONS .

The main geological results of the coal-prospecting party, worked in

1965, ares
1.0n the Ser-i-asis deposit.

It wvas stated, in the geological structure of the area teke part de-
posits of Triassic, Jurassic, Cretaceous-Faleogene systems. Two sultes are
distinguoshed in the Jurassic deposita. The lower one - Shah-Bashsk suite is
camposed of sendstores, aleurclites, afgillites and olays with coal seams and
sheds. The total suite thickness iz about 460 m Higher in the section the
Bashek suite occures, represented by interbedding of sandstones, clays end
aleurolites with a horison of conglomerate and gritstone in the base. The coal
of this puite shows thin heights and does not form workshle seams. The Bashek
suite thickness equals 278 metres.

The deposit is characterized by a complex tectonic structure. The pro—
ductive Shah~Bashak suite has been folded into un anticline of submeridional
trend; the east fold limb has been cui by fault F,. The west fold limb expo-
ses steep dipping near the fold bend /up to 85°/ and futher from the bend
it smooths out. The stucture complicasy of the depdsit is conditioned by
& large mmber of faults, boundaring the deposit from the north, east and
south and dislocated the coal-bearing series.

There are 14 coal seams in the Shab-Sashek suite section, and only
three of which /7,8, and 9/ are minable seams, which sumary average thick-
ness equals 6,86 m /workable carben ratio equals 1.45%/. The rest coal seams
are charmcterised by cemplex structures and lenticular shapes; they are un~
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profitehle for mining because of an inadmisaible comtemt of roek partings.

Seams 7, 8, and 9 cosls expose & low ash content (Agy = 9.6 = Mu2 9,
lov sulphur end phosphorus eontent (S8b = 0.82 - 1.22%, P°= 0.42 - 0.069%).
By the volatile matter content (¥5), elementary compositien, calorific valus
and petrographic festurez the coals are sssigned to gas coal, slightly caeking
and cen be used ss emergeidec fual.

Aseording to the hydrogeolegical conditiens the depesit is assigned to
s type of slightly flooded simple, but of ocomplicated geclogy-engimeering
conditions. Questions of the parsmetric charscteristies of coal seams flooding
and of degree of peclogy-enginsering conditions complyvacy are to be deter—
mined in the precess of & certain more detail geclogical-exploration wark.

The deposit coal seems are repressnted by scems of middle /e 7/ and
high /fHo 8, 9/ thickmesses, and exposing s steep dip. The method of mining is
as;umed as undergrouned with compatible extracting of sesms 7, 8, and 9{ In the
future & special sttention will to be paid to the questions of dust, gas and
silicosis danger.

The deposit reserves have been estimated for the sree part of the west lish,
frem the sesms exposures td borison 42500 m, and qualyfied hy uwcl
end C,e The summery resexves of sesms 7, 8, and 9 hewe been estimated in 1065.9
Mhhmcl ﬂﬂ?&liﬁ.ﬁ.bmﬂr The total re-
serves make up 5838.0 th.tn. not including their perspectives of increasing st
the expence of the deep horizons of the west limd structure.

At the region some deposits of cother useful minersls have been disco-
vered.

Dotermination , that the Shah Belibek and Sar-di-Asia deposits are con—
fined to the same parts of the Jurassic deposits, points out ate

a/the distinguished suites at Shah Bashak are not local formations and

b/ky all eppearsnce the coal seams are distributed under a sheet of the
Cretacesus-Faleegens limestones between Shah Bashsk and Sar-di-imia.

It is obvious, that in the future, at places of deep erosions new pers-
pective areas for mining will be find, It should be kept in mind, that the
Bashek suite coal ssturation decreases south—castwnrd of Shah Bashek , new
ares are to be present in the vicindy of Sheh Bashek. Heoce, the perspectives
of the Shahbashek deposii carnot be limited by the aree studied by us.

2o On_the Nanjti-i-Choshd Spouis

The Masjit-i-Choobi coal deposit represents a great interest for ener-
gotic end fusl bese of the Heret prowince.



—‘ﬂ.f"

The mepping drilling, carried cut in 1965, has determined coal-bearing
porspectives to the porth of the deposit, that considersbly encresses the
object significance.

The question sbout reserve increasing will be sclved afier carrying
out geological-prospecting work at the depesit .

3o Bz the Chel snd Sesbuwss depesits Zoglon.

As & result of our observation and recomsinssence routes two coal seam
shows sbout the Chal deposit and five now seams et the Zembursk deposit have
been discovered. A pew deposit of Bammrek with mix cosl seams= have been
exposed.

Correlation of the deposits /Chal, Zamburel snd Besarek/ is beding ocut-
lined, permiting to consider them as parts of the wdited eoal-bearing region.
The visited region is the most perspective one for discovering of
colse ceal reserves in Afghenisten end requires s special sttemtion end orge-
nization of exploring work. This work is to include sindying the sreas of
the most perspective deposits /including the Besarsk deposit/, smmpling of

the seems and careful iovestigation of thedir quality.

K Kudrysshov
B.indrosov

Translated by Sessbhove.
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Pug,” 2, COODPYVEsHMEe COPNAHTHHA HA HoPOre ladamern - Cap=it-
Acxfiia oRoxo noc, Famarid.

I“ig.ho. 3. Roed stesmer comstruction near Balagh-Ali village on the road
of Shah Baghak - Sar-i-Asia.
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Fiz.lio. 4. Tho Chehil ares. The Eod-i-Sabtak valley to the left. Jpper Juras-
gic and Cretacecus-Paleogene derosits are seen in the left valley
slope. Viev from north-west,
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Fig.No. 5. The Andrak valley. Triassic daposits outcrop in the right
alope.
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Brachy-syncline formed hy Cretaceoua deposits
to the south of the Chehil area. The Kotal-i=-

Sabzak Pass in the distance.
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Fig.hp.I10, The Sabz—Hau valley. The photo - to the east
of borehole 2.
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Fig.Nos., 1I-I2. Weathering forms of the Shsh Bashelr suite sandatores,
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Fig.Wo. 1%, Talue-proluvial deposite on the ot sl -alope of "Cantral".
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Fig.No. I4, Stone remnants in talus-proluvial deposits.
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Fig.No. 15. Ths shsh bashak and bashek suites contact. Trench No.I is

SEEl.
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*g.lo. I8. lendslide phenomens in the Yskhnigol Valley, at the north-we:t of the depoait.
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Fig- No. 20.
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Correlation along recf of coal senn Noo9
betwesn trenches Nos. 20 and 37
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