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geetdance with the work programme, foreseen by contract
gological survey investigations in Northern Afghanistan
ducted in two regioga: in the Herat province and in the
nt " Heport of geological works for coal / part 1/
regults of the field investigations in the Herat
w out in the summer of I1I964. The works were carried
ﬂulnginal gsurvey crews at a seale of 1:200000. The sur-
thn raginn of 5400 h‘mz in area, situated 30 km north-
“'!r t\:.zghar to tltu east for 70 km,
w a wi i'l!.lﬂ l:plmt.urr menorandum to the
mﬁ a scale of I:200000/ made on the topographical bas
of 1:100000/. The report is accompanied by all the
{ 1!ﬂigpl:ﬂl.«:m..‘l.. a nexes/ see " Contents"/; 58 illustradkions are
—--, m text. hll the neceasary informatiome of the geologlcal
'- ‘488 territory, manifestations and depoeite of useful
ﬂ mﬁhﬂ in & chapters.
.m.:tinn of singleness of the purpose of the carried out
dons / prospecting-survey works for cosl/ detailed infor-
11l the investigations in the process of prosvecting-
s deposits and manifestations of coal / Chartaq, Fahlaw:
"'*' 4/ mre cont ined in the report, tiLe results of
| ._ and other laboratory; works are given.
W 'th the fact that the geological and other maps
%{nmr:i contains an index of geographical mt
w L Ini English, and & Russian text to conventional
‘the summary stratigraphical column.
@sian text contains references to the figures. The expla-
figures are given at the end of the report.
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INTRODUCTION.

The geological survey works for cosl on a scale of 1:200000 were carried put
in accordance with contact No.640, concluded on the 22 of November,I962 between
the Vsesojummoje export~import Objedinenije of the USSR /'Technoexport”/ and the
Ministry of Mines and Industries of Afghanistan on the grounds of the agreement
betwoen the USSR and the Kingdom of Afghanistan, of the I6th of October, I96I.

The survey area of 2900 sq.lon in the lierat regien was planned by the Geologic--
al and Mineral Survey Department of the Ministry of Mines and Industried of Afpha-
nistan, which wvas reflected in the work project, compiled by the Soviei specialisis
and confirmed by the Authorities of the Department in June,1963/fig.I/.<hile fixin
the boundaries of the prospecting survey area the Geological and Mineral Survey Le—
partment had the informations of three coal manifestations within the limits of
this area / ém.mm and Md—i—é’ohif, situatod nese Herat. There are no
geological map of this area , compiled befllre.

According to the project the geological survey and prospecting works were to
be conducted here in 1965. In fact, According to the subsequent primcipal of tihe
Ministry of Mines and Industries , they were fulfilled one year earlier ihan ihe
time fixed in the project,i.e. in the period from the 25th of May up to the 20th of
July,1964.

The volumes of the fulfilled fidld works are given in the following table:

_"'—l—--—--_--"_"__-___-I—I!-——b-l_—--!—l—n——l#ill__"-——-d

No. KINDS OF FIELD WORKS edbef VoM
ST FaN  PMEEMES Ik

1. GEOL{GICAL SURVEY ,scale 11200000 sq.km 2900 3400

2. HEAVY CONCENTRATE SAMPLING sample 450 609

3. Spectral sampling sample 550 1100

4, HYDROCHEMICAL SAMPLIG sample 30 38

5. MINING WORKS J trenches, strippings,etc./ cubwm, 225 230

R SRR G W S W S W e S W W W R — A WS W e —— i ei= A g =

The works were conducied by two geological survey crews. Un the Afghen part:
the chief of the crewv-thmchezada,the engineeer—geologist-Hustami-shafi,collectors—
Ibraim,Usman and Izmail. On the Soviet partithe technical instructor—K.Ja. Mikhai-
1.£2,enginoer—; eologists~V.V.Kulakoff,B.N.Androssoff, V..’ Kolchanoff,B.P.Pashikoff,
senior technician-geologista=i.l.Goreloff,V.H.Kotoff A.G.Gumeroff,the interpreter—
F.l.Alekperoff.

The £ilhd works were carried out on the topographic base on a scale of I1:1000(
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pblished in I960/USSRY quite satisfying all the necessary requirements. Aerophotos
at a scale of 1160000 of all the studied territory were used #hile working.

Trips were conducted mainly on horses, partly in cars aml on foot. The total ox—
tent of the trips is 1530 l.Jm or 0.5 l.km for I sq.km of the areaj A total of 2308
stations or 0.76 for I sq.lam of the area.

The proapecting works were of the complex character by the used methods and by
the kinds of minerals.

Different determinating works were fulfilled in the laborstory of the Geologicel
and Mineral Survey Department in Kahul and pertly in the USHERE.

Material treatment snd writing of the report chapters were distrilbuted ampny the
peclogists and other specialists in the following wayi
=iddle Paleozoiec,Lowver-Middle Carboniferous and intrusive rocks-V.V.Kulakoff.
= Parmian System and Turkestanian stage— B.R.Pashkoff)

- Cretaceous System , Paleocene,Susak and Alaian stages =V.P.Kolchanoff}

= Charscteristic of underpround waters -G.l.Eulinich-senior hydrogeolegist of contrac
No.6403

=~ Urographic assmy— M.A.Clalisn

= Heavy concentrate sampling- A.l. Goreloff;

= All the reet chapters and sections and gemeral editing of the report~i.Ja.Mikhailoil
= coel petrographic investigations are made by M.A.Marshanskaie/Judina/j
=petrographic determinations of thin sections are partly made by the senior petrogrg;
er l.A. Efimoff /Kabul/- sbout ISE/.

= minerslogicel analvses are made by E.I.Mikhailova and . .NerodnajafKabu}/.

« Chemical analyses/ silicate and of minerals / arc made by the analysts A.N.Trofimo
va,M.1.Scherbina,l .B.Kondratieve ,M.P. Zukove/Kabul /5

= Technica! analysis of coal is made by L.M. Andreeva;

~ Spectral analyses are made by JuL.Skaller /Kabuly/

= Determination of flora fossils -T.A.S5ixstel and N.M.Losseva /UsSR,Tashkent/;

- Determination of fauna fossils -B.K.Kushlin ,A.A.Shevirieff,T.V.Shevchenko,N.V.Lit
novich,l.V.Pishianoff,V.V.Drushits,i.5.Dagis,V.L. Lelishus,S.5.Karapetoff /UssSE,Mosc
lushanbe/ jKusnetsoff B.l. /Afghanistan,Mazari-Sheriff/;

= Graphical annexes in the text are made by ¥W.M.Kotoff;

- Graphical annexes in att@ehments /geological map and mineral resources mup/ are
made by A.P7Bassilieff and R.A.Bassilie®fa /Kabul/.

= Photos are made under competent direction of V.L.Kurtseff /Kabul/.

General organizing-methodical direction of the works in the field and office
periods was realized by the Chief spuhht of contract No.640 -@.AMANUCIARIARES an:
the Chief geolégist —/UJN.LAVROFF on the Soviet Part.
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Mr.MIRZAD ,the President of the Geological and Mineral Survey Department dire
ed the works on the AFghan part.

Chapter 1. GEOGRAFHICAL DESCRIFTION OF Til: REGION.

RELIFFP, The region is situated within the limits of $he moumtain coumtry of
Paropemiz, covering not fully its northern part, known as Safed Koh.

Across the whole territory ,spproximately in the middle of it,the ridges sels:
Koh=~i-Band=-i-BAbs Koh=i=armast and Band-i-Badgisat, which are the main range;of
the mentioned mountains. The western part of the ridfe Band-i-Badgisat has the loeal
name -Hoje-ABdol/fig.2/. Their watershed parts are l-cated at elevations of 2500 to
3000 m. The highest mark /3128/ is in the central pert of the ridge Band-i-Badgisat.
iieference elevations are 600-700 m. The medium-high-altitude mounteins of the men-
tioned ridges are characterized Ly comparatively flattened ,slightly dismembered
watersheds., The relief of stepped platesux and table mountains are oftem typleal
of them. The ridges slopes are sharply dismembered and precipitous in most cases.

In north-west of the region the northern slopes of the ridge Selsela=iobi=iiand
i-Babe up to 800 m in height are of the precipitous-stepped character, then they
gradually turn inite & hilly-ridgy surface , highly broken, gently lowering northwer
to the valley of the Kukk. Thh south-gastern pert of the territory is occupled with -
the mountain massif Koh-i-Diwandar-a large spur of tie mountains Safed Koh. Its main
ridge elongates from south-west to north-east, forming a watershed of the Harired an
its right tributery-the Karulh.They are also medium-high-altitude mountains with
bench marks from 3500-to 3500 m and reference elevations of BOOm at an average; in
some cases the latters resch 1300m. Steep slupes ané narrow, sometimes saw-like grest
are typical of them. The mountain sections of the region are characterized by good
exposure.

Some intermontane areas of different origin are in the described territory.The
largest of them is the Earmich one, which is situated between the ridges Eoh—i-diawin-
dar / in the south/ and Selsela Kob—i-Band-i-Baba / in the north/.Its depth is about
50 km, the largest width =IO km. The midcs of the mountein area are gentle, in sectio
it has & ocup-like form./fig.3/.

A small mountain area,vhich is called the Laman one, is situsted in the mrt}—m
east of the mrea, lts length is about 25 Jun, its width =5 km. lts resembles & ellips
elongated in & meridional direction. Stepped, sharply dismembered slopes,surround-
ing it from ell the sides, give it & picturegque lock.

Besides, an inconsiderable part of the liarirod mountain area, situated south of 1
the investigated region, is within the limits of the territory.




RIVERS. All tie rivers of the region appertain to the systems of two lemg rivers—
larirod and Murghub,flowing beyond the limits of the investigated territory. iharp
change of discharge ,depending on the season, is typical of ihe region rivers,ber -
cause the wain quantity of moisture,they receive, is due to precipitations.

The Earukh river ks the longest one in the region. Its length is 80 km. It - _
flows acroos the whole territory from north-north-east Lo south-south-west and falls
into the Hardrod river beyond the limits of the area. The Karukh r. sources are on t
the southern slopes of the ridge Band-i-Jfludgisat and on the northern slopes of the

ridge Kob-i-lawindar. In its upper reaches the river has a narrov walley with
steep sides. In the louwer and middle reaches within the limits of the Karikh area,
the valley sharply wedens. The river meandrizes here, often in the perioed of high
water it changes its river-bed. The main tribuieries of the harukh river are Rod-i-
Maluma,left,about 35 km longj Rod-i-lerskht—i-Tut end Darra~i-Chartaq,right,20 and
25 km long correspondingly.

Short tributaries of the liargrod river originate on the southern slopes of the
ridge Koh~i-lawindar. The largest of them are Lurra~-i-ilaghozar and Tegab-i-Jari.
They are water-bearing perfodically and episodically.

The rivers of tlie basin of the Murghab , situated on the studied territory, ar
its left tributaries. The main of them are the rivers Dorym~i- . Kusbk -
with the tributary Darya~fi=Gala~Chaghar and Darys—i-Tagal Laman.

The rivers Darya—i~Kushk and Darye-i-Gala Chaghar originate on the northern
slopes of the ridge Selsela Koh-i-Band-i-larmast and Band-i-Badgisat. The length of
each of them is about 50 km. They flow in narrow and steep valley sides, widening °
ouly in the lower reaches.

The river Darys=i~Tagab Laman , about 40 km long, originates on the northern
slopes of the ridge Dand-i-bangisat and flows northwards slong the Leman mountain
area.Considerable part of moisture is !.n'ula!ﬂ- from springs and that is wvhy the
river does mot dry . ( completely evenvsumzer.

Numerous small channels, flowing from the northern slopes of tu:e mountains
Safed -foh, carry their waiers into the Murghab river , besides the abéve mentioned

CLIMATE. ~/ The climale of the investiguted territory is sharply continental
Hot dry summer and short comparatively celd winter with litile suow are typicsl of
it. The highest temperature in July is up to +450 C., The lowest tempersture in Jan

The description is based on the data of the lierei meteostetion/ observetions

of 1960-1961 and 1964/, situated in the Harirod valley at an aliitude of 940m above
sea level, 40 km south-west of the work regiom.

The investigated territory is 1000-I1500 m above the station.There may be some lower
ing of the average annual temperature and increase of precipitations quantity, main
ly due to snow. / in relation to the @entioned\bslow data//




puary is dewn to -13°C. The average Juyly temperature is +‘JI°G, the average January-
one is +3°C /fig.d~l/. 1%0mm of precipitations fall during the year /tig.a=11/, mai:
ly o& m rein . From 40 days in mwﬁmmipihtimmlytwuﬂmwm
with snow. The main amount of precipitations falls in February-April. The hottest s«
son is August and September, when relative moisture lowers down to44%, with the ave:
age moisture during the year ~70%. From Mey to September during I20 days north-weste
winds Wlow.They carry aridity and intense heat.The climatic conditions make artifi
cial irrigation necessary.

VEGETATION. The region vegetation is not warious. The northern slopes of the
ridge Koh-i-Band-i-Baba abd Band-i-Badgisat are covered with sparse growth of trees
in contrest to practically woodless mountains of Koh-i-Dawindar. Plants, represente
by pillow-like plants— hedge=hogs,are widely developed.In foothills one can see dese
vegetationivormwood,burr,ete.The vegetation of river valloys is more variousj where
poplar, plane/tree/,sweetbrier,berberries,blechberries.Near the settlements ,situate
in the river wvalleys, fruit i .. . gardens, vineyards, kitchen gardens, sowing areas o
cereals are usual,

POPULATION AND ECEEOMICS. The work region is densely populated. Most settlement:
are situated along the river valleys or near spring#. The main occupation of the pop
lation -afghan peoples-catile breeding emd sgriculture, based mainly on artificiel ix
rigation.The single half- handicraft production within the limits of the investipatc
territory- céal exploitation near the settlement Madzhed-i- Chob-—ie

HEANS OF COMMUNICATION. The main highway is Maxar-{-Sherif and lerat. Within th
work region the highwaylies along the Karukh valley, then swer the pass Kotal-i-Sabza
/24-58a/, descends in the Darra~i-Lamen valley. At all its oxtent the highway has no
esphalt, whicn mekestraffie during 3—4 most rainy months difficult.The Sabzak ~Kotal
is dangerous for lorries. There are three branches of the main highway. One—in the
direction of the settlement Maluma/5 km/jTraffic of any cars is possible by this roed
X second ane- in the direction of the Kotal-i-Zermest to the settlement Tagau Robat
/16 km/jthe road is fit to passage of cars "GAZ-69". A third one~ from the place,Jer-
Mosh Rofen - via the settlement Hamem to the coal deposit of Ela.daénd-i-ﬂhnbi,tha roe
is fit for truffic of any cars during the whole year,

The local dwellers use also mmerous trails and pack paths ©~ as means of conve:
ance. The heights of the constanily acting passes in the region do not exceed 2700 m.

Chapter 11. GEOLOGICAL STUDYING OF THE RLGION.

The earliest geological investigations in Afghanisten, which kept their import~
ance up to now, were conducted by K.Griesbakh/IBBI-I887/. These investigations were of
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the reconnaissance characte® end partly covered ihe region, studied by us. C. Griesbak
pointed out "neo Devonian” for the first time,the he determined them as Cartoniferous
beds in the mountains Selscls Eob-i-Dawindar. He distinguished the limestones "ti-l;;"

of suppo-edly Jurassic age/ as a result of our works their age wvas deterwined «s lover
widdle Triassic/. In immedinte proximity to the region of our works he deseribed the
beds "Paleszkar" /P?-T?/, wich are ,probably, of Triassic age. Black schists of Jurassic
sge are described in the valley of Rod-i-Karukh, in the hills of Hol-i-Binz /the nor-
thern slope of the ridge Selsela Koh—i-Dawindar/. However, the determinations of fauna
or flora did not confirm the age of these deposiiz. We have not works K. Griesbakh /IE84/
attaches great importance to the deseription of coarse red sandstones /Red grits/ which
were ascertained by him for the first time in the regiom of Herat and were attributdd

te bower Cretaceous. The sections .ere described lLet een Sang-i-Anjil and Holi Biaz,
Band—i-Blaba and Rabati-Hana,K nat the pass Chashmacales and in other points, the pari of
vhich is situated on the territory, investigated by us. J. barth oux /1933/ doubted the
same age of the group of "Red coars-grained sandstones" of the Herat region and the
deposits of the sane facies of the eastorn Hindu —Kush. latcr on H. Gizancourt /1937/
and his collejues proved that some beds in Band-i—Eaba, attributed by G. Griesbakh to
the group of red coarse—grained sandstones" are younger /probably, Senonian/.

Our investigations, as that will be mentioned in the present report, confirmedh the
doubts of J. Barth oux and U. Gixancourt. The deposits of the group of 2red coarse
grained sandstones”, as they are understood by G. Hyden /I9II/ and other suthors, ase
nbsent in the region, invostigated by us. K. Griesbakh, and then 5. Tromp and others
attributed the deposits of the Permian and partly of Danian-Maustrichtian age to thes

TR

these deposits, which are similar to the former by ¢olouring end compositionm.

Later on S. Tromp and S. Popol /I954/ crissed the region, investignted by us, with
a geological trip along the road Horat—ialni-Nau /fig. 5/. Between the points, situated .
10 km south of Kalai-Nau and 50 km east Herat S. Tromp described the sections of the
scries of the type "red coarse—grained sandstones™ wvhich appertain to red deposits #f .
ihe Pernian age in fact.

At the Pass Sabzak 5. ¥. Tromp dexcribed the series "Sabzak" /lo.er Cretacecus-
Oligocenef/, composed of tuffs, red gypsum-beering clays, red sandstones and conglome— '
rates, with the totel thickness of over 60 m. ©. ¥, Tromp did not find fauma in these i
deposits and the age was ascertained on the grounds of the lithological likeness -ikh
the Oligocene rocks of the Ellrus in Iren. According to S. ¥. Troap, these leposits
o erlie the series "Kalai-Nau" of the Senomanian age /probably, identicel te the
Senomanian "limestones- coquinas of Kalai-Nau", distinguished by C. L. Criestach in
1885 north of the region, investigated by us/ and are overlein by Pliocene deposits of
the series "Turkoman" /gray ani brown marls, underlain by conglomerates and tur i -
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into loesses overji.

As a result of our investigaiions we could nol coanfirm the sequence, deseribed
by S. Tromp. We observed red deposits with gypsum / but without tuffs/ and described ¢
them here togeiher with the Upper Cretaceous sequence / Maastrichtisn~Danian/. They «:;
overlie the Senonimn limestones and marls, distinguished by S. Trompg as the series
Ealoi-ian. As to the series "turkoman”, the loesses, described by ibe mentioned author
in the composition of this series and on the pess Sebzak and west in the wvalley Rod~
i-Xarukh,are not the sediments of the Pliocene age,but appertain to the Upper se—
quance of the (uaternary system.

In 1950 D.M. Lemmon conducted the investigatddn of tie Madjed-i-Chob-i coal de-
posit. The geolegical conditions of this area are described by him rether generally.
In outline thei coincide with ouk ideas of the region siructure. D.M, Lemmon thought
that there was one coal seam in the deposit. In fact, we sscertained two secams in
different strata. The pructical evaluation of the deposit by Lemmon is somewhat under-
stated, whiech is. probably, connected with & very limited volume of the fulfilled
works at the deposit.

In 1958 Paul V. Hammer investigated the I'alawan coal manifestation and those of
Chartaq end Madjed-i-Chob-i . There are no data of stratigraphy and structure ef
these areas in his report. The coal manifestations themselves are described very super
ficially. Paul D. Hammer considered the coal manifestations of FPalawan and Chartaq not
interesting from the economical point of view. In this respect his conclusion fully
coincides with ours.

In 1960 the Soviet geologists S. Ivanoff,V.Kulakeff, E.Kulaeff and 0.T€herkesmof
71961/ made geological survey on & scale of 13150000 in the region of the ridge Band-
i-fandao to expose oil bearing structures in the regionm on the instructions of the
0il Department of the Minisiry of Mines and Industries of the Kingdom of Afghanisten.
The area of the survey adjoins the region of our investigations im the south.

Some stratigraphic sequences, for example, the sequence of Cretaceous deposits,
mnde by O.T€herkasse? in the region of Hoja Shahab is situsted in the northern part
of the territary, investigated by us. The Paleosoic deposiis are described by us short
ly,as they were not a subject of special sfudylng. The Triessic deposits are not dis-
tinguished. They are, probably, united with the J.rassic ones in the region of the
pass Kote—i- Sabzak, because the thickness of the laiters is in four times ober than
that, which was ascertained by us at detailed studying of this region. As io the se-
quences of Cretaceous and Paleogene deposits, they are composed sufficiently in deteil
and the sequence at Haji-Shahab is taken by us as the base one for this regiom only
with some correcticns. The examination of the list of fmuna by V. Kuznetseff, paleonth

ologist/ concerning the lower part of the Cretaceous sequence/, and also our gathering
faung diiutcwﬂnthw-ltm. which had been




distinguished here before, though some elements of which are not completely excluded.
The Haastrichtian deposits are divided somewhat differently. The HMaastrichtian stage
/marls, limestones/ and separately the Maastrichtian-Danian stage / red sandsiones,
conglomerates, clays, limestones/ are distinguished by us due to the erosion and inter-
ruption in lad:l.mm‘t-aﬁ!’."?::.:i ... , seen in the whole investigated territory. «

In the same I960 the Soviet geologists Ju.i’.Chepoff, E.V.Bazanoff and A.Il.Shelomen|
tseff /1961/ conducted geological survey works on a scale of 1:500000 to expose the
perspectives of oil presence of this {erridory for the Uil Department.The area, survey-
ed by them, .covers- the northern part of the region, investigated by us., Little atien-
tion is drawn to the deposits of the Faleoxoic group in the report of these works as
well as in the report by S.l.Ivanoff. The sediments of the Permian group are distingui
shed as a stratigraphic analogue of the Amanbuluk suite of Tuarkir /USSR/. We do mot
consider that incorreet,but still we do not compare them as there are no sufficient
proofs for that. The coal-bearing deposits near the pass Sabzak are dated as Triassic
Their thickness is overstated more than in three times because of joining the Triassic
to them, which was noi distinguished in thiés region by the investigaters. As to Creta-
ceous and Paleogene deposits, their dismembering coincides wvith that taken by us,
for example, for the Laman region, with the excepiion of some details, concerning the
thicknesses of separate subdivisions / for example Cr, cn+st+cp, and also Pgi a/and
boundaries / for example between Cr, cotsticp and Crp m/. As +to structure of the re—
gion, we should say sbout the Laman nose whici hardly existed as an old /pre-Cretaceow
nose ,according to our opinion. At the same time & gentle uplifi, into which all the
Mesozoic and Faleogene deposits were included, appeared in the Alpimg struciure in the
region of Laman,

Chapter LIl. STRATIGRAPHY.

The deposits, composing the studied territory, are very different in age, compesi
tion and facies., The deposits of the Middle Paleozoic, the Lower and Middle Carbonife-
rous,the Permian sediments, the deposits of the Triassic system, of the hHiddle section
of Jurassic, Lower and Upper Creteceous ,Faleogene and Necgene, and also the Quaternar
formations of different gemeiic types are present.

The possibility of studying these deposits and their dismembering on more frac-
tional stratigraphic subdivisions was different due to their "'  Jistribution
as well as due the peculisrities of the facial character.

Thus, the deposits of the Middle Paleozoic were studied slightly and were not
di smembered more fractionally due to their unwide distribution on the studied area,

lithologicel monoteny and the absence of organic remains.
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The terrigene red deposits of the Permian system were very difficult for study-

ing and dismembering due to the absence of fossils in them, general monotony and in-
pemsistency of separate bands and beds, though the area, composed of these sediments
is rather sparce, as one can see from the attached map.

On the contrary, the deposits of the Triassic, Cretaceous and Paleogene systems

are very varhous, comparatively rich in fauna remains and in most cases they are
dismembered in to stages and suites. minu"iee’a

The (uaternary deposits on the studied territory wore dismembered e
for the first time, Their ape correlations are based mitha geological-geomorphologice
al features and arc not confirmed by organic fossils or the remains of peoples'
cultures.

The places of distribution of particular stratigraphic sections, below describe
ed, and also given as columns, are shown under the corresponding numbers #n the

acheme, represented on fipg.b.

PALEOZOIC GROUP / Pz /e
Within the limits of the studied territory the Paleozoic deposits are developed rat
er widely. They compose the ridfes Selsela Koh-i-Band-i-‘armast, selsela Koh-i-la~
windar and the southern -.rfrsu.n of the @ Selsels Koh—i-Band-i-Babsa and Band-i-
Badgisat. Stratification of the Paleozoic deposits 1s connected with great difficul
ties due to complex conditions of their bedding and comparetive ' rarity of deter-
minable fossils, They are divided by us in the following way according to their litl
ological features and on the grounds of tie fossils of fauna remains Jupwards,:
1. Hiddﬁoi'ﬁmmiu subgrou /Pzr1 /- non-diveded dejosits:
2. Carboniferous system / C/,divided into two suites:
a/ Palawan / Giplf end
v/ Songizerd / Cz'&nf.
3, The Permian system ir divided intc threec strata on the section and in the
text: red-brown, lilac-gray and dark-red. On the geological map these siraka are
not distinguished due to vagueness of their boundaries.

Besides, non-dismerbered deposits of the Fermian systiem aud the Triassic syste

are distinguished by us/ Permien-Triesssic,P-T/.
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NMIDDIE - LOWER PALEQZOIC / Ps, ./

The middle-lower paleeseic deposits are spread in the socutheast ef the studied
territery at an area of about IO0-IIO sq. km. They crop eut in the eastern part of
theSelcela-Eoh—i- s where they compose a core of a large anticline. These rocks
are traced at the southern boundary of the studied territery.

The middle-lower paleozoic deposits are unconformably everlamin by the rocks of
the Pghlawahn suite characterized faunistically. Its lower contact is not ebserved
within thelimita of the studied territery.

The middle~lower paleezoic deposits are represented by a very thick strata,
grey-green, grey, brewn-grey, composed of monetonous interbedding of slightky meta—
morphésed quarts porphyrites, dacitic porphyrites, effusions of basic cemposition,
acid tuffs and basie effusieons, tufegenic sandstones and phyllites. The thickness of
sone beds varies within the limits of I-20 m. Interbeds of grey marmorized limestones
/ 0,2-50.0 m. are cbserved gmemg this strata and perticularly at its top. Usually
these marmorized limestones do not contain erganic remains snd only sometimes, as it
was seen in the upper reaches of the Rod—i-Maluma stream, recrystallized columnals
are observed in them,

The bamd of the middle-lower paleoczoic deposits traced at the southern boundary
of the studied territory, is composed essentially of changed effusioms of basic com—
position, In all probability, the lowerest horizoms of the strata crop out here.

A description of rocks which are mostly spread smong the middle-lower paleosocic
deposits is given beloy.

Suarts vorphyrites are grey-greem, brown—grey rocks of perphyric testure.
Ouartz and plagioclsse impregnations are IO-I5%. Their sizes vary within the limits of
0.2-0,9 mm, The microfelcitic basis mass is composed of an agrerate of small grains
/ @~ 0.2 m/ of quartz, feldspars and the ore mineral. The rocks are slightly metamor—
phosed, The secondary nematoblastic texture is developed in them locally. Neogeneszs of
muscovite and chlorite are nest-like arranged. The size of their flakes reaches 0.3 mm.
Sometimes the banded arrangement of chlorite and carbonste, underlying the primary
fluidalness of the rock is seen.

Dacitic porphyrites are grey-green massive recks of porphyric structire. The
impregnations are represenfed by rare graind of quartz and almost entirely decomposed
Plagioclase. The microlitic basis mass is made up of small laths of Plegioclesse and
grains of epidote, developed out of the dark mineral. Carbomization is ssem in the
Tocks. Single smygdules are filled with ah.lnr:ltt and chalcedony.

D pueEm are grey-green, massive rocks of porphy-
ric terture. mwmmm-m They are represented by amphibole. The
microgranular basic mass is entirely composed of the epidotised gark mineral and
feldspar, in equal rations. The ore mineral is presemt,

Tuffs of acid and basic effusions are grey, grey-green, brown-grey achistose
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massive bedded rocks, of pesammitic lithocrystalloclastic texture., The fragment size
does not exceed I.0 mm, In the acid tuffs they are composed of plagioclase , quartz,
porphyries, felsite; in the basic ones - by plagioclase, dark minerals, basic effusions.
The cement is basaltic, ashy. At present it is recrystallized. Spheme is present.
Chloritization, carbonitization, sericitization, epidotization are developed.

Tufogenic sandstones are gray, M:mn arly-bedded rocks, of psammatic
texture, The fragments are of middle roundness, measuring up to I.0 mm. They are made
up of quartz, effusions and the ore minersl. The cement is porous. Chloritization
processes are developed.

Mn‘w.wﬂiﬂtﬂurﬂchﬁdq:&ﬁu{, ta:hm.!hq
are composed of micacecus flskes, quarts grains, grains of feldspar and the ore mineral.

The former investigative / Memesie, 1964/ observed gneisses, smphibolites and
cmti.llina schists alongaside with phyllites in their composition. As it was mentioned
liddla Paleozoic h composed of poorly metamorphosed rocks, not reached the facies of
green ne.hiats. The deeply metamophosed rocks / migmatites, amphibolites, crystalline
schists/ appear near the massif of intrusive rocks and are the product of contact
metamorphism / see the section " Intrusive rocks® /.

The maximum apparent thickness of the Middle-Lower Paleozoic is 2000-2500.

As it was mentioned above there was no determining organic remains among the described
deposits. Their middle-lower paleozoic age is determined by the deposits of the Flawan
suite overlying with non—conformity and containing a fauna of Tournai, Visean,
Namurian stages. Lower Paleozoic among the deposite deacribed is supposed by us
on condition only on the basis of their great thickness,

The middle-lower paleozoic deposits accumulated under the conditions of intensive
warping of the sea basin bottom. The perieds of volcanic flows and accumulations of
pyroclastic material for the middle-lower paleozeic time were repeatedly changed by
the periods of the deposits of terrigemous and carbonaceocus rocks.

CARBONIFEROUS SYSTEM / C /
of the

The TCarbiniferous deposits are divided inte twe suites: Palawan KIH# Carboniferous

age and Sangizard of Khe Middle Carbonifercus age.

Comparisen of stratigraphical sections of these suites for the inmvestigated
region is shown on figure T.

sui ¢ erous
cI

The depoasits of the Palawan suite are distributed in the south-east of the
studied territory at an area of 50-60 km. They crop out as a wide band along the
northern versant of the Selsels Koh-i-Dawindar. Their small ocutcrop is observed alse
on the southern versant, north of the settlement Chashma Abi-Garm,
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The Palawan suite overlies the Middle Paleozoic with erosion and angular un-
conformity in the upper reaches of the short right t¥ibutgry of the stream Rod-i-Maluma,
#~8 km south-east of the settlement Dalantu. The basal level of quartszy conglomerates,
gritstones, turning into coarse-grained sandstones along the strike, is seen in its ba-
sement here. Its thickness does not exceed 30 m. The pebbles are well round, up to 5
cm in dismetre. Such a sharp contact was not observed in other places. Non-evident stra-
tigraphic disconformity takes place. The Palawan suite is conformably overlain by the
Sangizard suite, locally with small erosion.

The described deposits are represented by the strata, composed of interbedding
argillites, siswrodibes, sandstones, limestones., The thickness of some interbeds varies
vithin the limits of 0.2 = 40.0 m. Levels of fime-pebbled cenglomerates and gritstones
pinching cut along the strike, are often observed. Sandstones and Aeurelites prevail in
the lowermost strata of the Palswan suite; limestone interbeds are seen more often.
Levels of effusive and velcanio-sedimentary rocks , I - I5 m thick, are observed every-
where. They are composed of quart:z porphyries, basalt porphyrites and their tuffs.,
Small interbeds and neasts of hematite are observed smong the effusions. The dikes of the
aame rocks, which are comnected with them spatially and gemetically, are seen in immedi-
ate proximity, The arzillites are widespread at the top of the suite, thin /3 - 20 em/
coal sheds are often observed. Coal seams, lense—like in form, are obserwed in the envi-
rons of the Pshlawshn settlement, The thickness of the coal seams is I = 2 m / see the
section "Minerals®/.

Argillites _are grey greemn, grey, dark grey, often aleuritic or carbonaceous.
Locally they contain thin interbeds / 3-20 cm of coal/.

Algurolites are grey-green, grey, often argillaceous. Sometimes carbonaceous
materials are observed in them.

Sapdatomen sre grey-green , grey, polymictic, medium - and fine-grained with
carbonaceous or argillaceous-carbonaceous cement.
Lipestones sre gwey, dari-grey detrito-organogenic or sphanitic.

BQuarts porphyries are grey-green, grey with quartz impregngtions and of almost
entirely decomposed plagioclsse up to IZ%, The micrograined basic mass is of
fluidal end agglomeratic structure . It is composed of grgins of quarts
snd feldspar. There is crustallime volcanic glass. Chloritization, sericitize-
zation are observed.

Basalt porphyrites are grey-green, grey, of porphyritic texture. The imprgnatio

/measuring up to 3 cm/ are entirely replaced by uralite, epidote, calcite; The

imin basic mass is hymlepilitic, micrelétic or of microintersertal texture. It i

nade up of chloritised volcanic glass with grains of plagioclase and the dark




mineral. The structure is meswive er mmygdaloidal. The mmygdules / I mm / are filled
with calcite and chlorite.
Zhe tuffs of gquartry porphyrites and basalt perphyrites are grey-green, grey,
of pserhite-pssmmite vitrecrystalline-clastic texture. The first are composed of
fragnents of glass, porphyries and minerals; the sccond - of glass, porphyrites
and winerals, The cememt is ashy-carbonaceous.
ZIhe tuffg of basglt porplyrites are grey-green, grey,with psephite-pssmnmite
vitrecrystalline-clastic texture, made up of fragments of glass, porphyrites

: modavenese / Salee/, Siphonophyllum sp. ex gr. 8. cylindrica Scouler, Cyathoclisim sp.,

Laccophyllum sp., Pentagenecyclicus cf. circumvalatus minor Yeltyschewa, Cyclécyclicus
of, suni Dubat. et Shao, €. cf. digms Yeltyschewa /in 1litt./. Anthincorims sp.
By the cenclusion of ¥.A.Dobreljubova, the corals determine the age of the including

layer as Upper Towrngi, The crinoids, by the Shewchemke definitiom, sre more typical
for the Tournai than the Visean stage.

In the upper reaches of the Rud-i-Maluma r. in the deposits of the Pajlawain
suite at more lower stratigraphical level were, besides, found single cerals ef peor
igtact; accerding te Dobrolubeva T.A. they are of Devenisn sge. However one camnot be
sure of the fgmg presense in situ. Im higher parts of the section of the Pghlswahn

%i%!ﬁhi“l&ﬂrﬂ-rrggudarg
.Vl tvinovich and T.V. Shevchenko determined: Lithostrotien cesspitosum Martin/,
rﬂ.%-ﬂ.&f.&ﬁﬂ&!ﬁi?ﬁ#!ﬁgg.
Gangamophyllum sp., ? Sychmoelassa sp., Syringopora ex gr. reticulata Celdf., Giganto-
pmluctus widl sp., Chonetes =p., Brachythyris sp., Ortholetes sp., the above fauna is
typical for the Visean stege. Stratifera sp., Gigantoproductus aff. superbus Sar.,
Spirifer bisulcatus Sow., - this fauna is usually found in the upper part of the Lower
Carbomiferous peried, and more often in the Ngmurisn stage, In Kazakhstgn and Central

_ Asia these forms sre described of the deposits of the Namurisn stage,
_ Pentagenocpclicus cf. falsus Dubat. et Shae, Cyclocyclicus ex{ gr. arenarius Yelty-

schewa et Schewschenke, C. rugosus Yeltyschews et Schewtschenko - gre spresd from
Visegqn~ Namurian /?/ to the middle sectiom of the Carbonaseous system.

Cyclocyclicus arenarius var. cingukata Yeltyschewa et Schewtschenko are found
in the Upper Visean, Ngmurisn snd Middle Carboniferous, Thus the sbove determinations
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Davindar ridge were observed by K.Grisbakh in I886 / Menesie, I964/, who faund produc—
tids, bryosomas end crinoids of the lower Carboniferous age in the interbed of black
limestones. He considered these deposits as equivalent to the beds ef Rabat-—i-Pai,
the sequance ef which was described by him near Herat.

The accumalation of the deposits of the Pshlswahn suite, probebly, teck place
in regressive-marine sulmoniane depression, which was situated in the periphery of
mountain structures. It took place in near-shore-marine conditions. The cemposition of th
rocks of these strata: limestones, argillites , aleurclites, sandstones, conglemerates,
coals is indicative of it. They are the facies of the shallow sea, from which lagpens
adjourned perdodically. The coal accumlation was confined, probably, to small deltas.
It was eftemf brokem by sea ingressiems, the essentially vitrainous cempesition of the
coals / V=87-95%/ the lense-like form of coal seams snd their inconsifersble thickmess,
320 em, mre indicative of it, Somewhat long periods of coal sccumlation, which
brought to the formation ef coal seams of workable or near to it thickmess, were in the
end of the age an inconsiderable volcanic activity took place, of which mre indicative
the velcanic formations ameng the described depomita.

Sangl Zard suite/ Middle Carbenifervasd/
/¢, =

The deposits of the Sengi Zerd suite are spread, mainly, in the southeast ef the
studied territory. They eccupy sbout 40 sq. km, They are traced alomg the narrow band of
the northern versant of the Selcela Kob-i-Davindar ridge, Besided, these rocks crop out
in small tectemic blocks and in the cores of snticlinal texture en the sputhern versant
of the Selcela Kon-1-fend-1-Beba.

The deposits of the Sangl Zard suite cencordantly overlie the Pshlawahn suite, lo-
cally with light erosion., The erosion was fixed in the middle reaches of stresm Red-i-
NHguma, 5 km east of the settlement Pahlawahn, as well as in the upper reaches of its
large left tributary, 7-8 km southeast of the seme settlement / Fig,7. sec. 4, sec.5/.
In this case the basal level of conglomerates , gritstones and coarse—grained
sandstones is observed in its base. The pebble is well rounded, up to 6 em in dia-
metre. It is composed of quarts, schists, effusions, sandstones, limestones.

The cement is basal, carbonaceous, The thickness of the basal bed is ¥ — 20 m,
The Sang-i-Zard suite is unconformably overlain by red deposits of the Permian age and
deep erosion,
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The S8angi Zard suite is re;resented by thick strata, which is made up of inter-
bedding of thin-bedded and thick-bedded limestones. The limestones are aphanitic or
detrite-organogenic. Reef-genic limestomes, without beddimg, are ebserved southmast
of the settlement Sangi Zard. Interbeds of limy sandstones and black argillites are
developed in the area of the Pahlawalmg coal manifeatation. Grey-green quartzite-like

!= sandstomes, interbedding with limestomes and limy argillites appear among the describec

l strata at the southern boundary of the studied territory, 7 — 8 km southeast of the
settlement Pshlawshna, At the southerm versamt of the Selcela Koh-i-Band-i-Baba ridge
the Sangi Zard suite id represented by interbedding ef dark grey coaly argillites,
aleurolites, ssndstones gnd limestones.Probably,it undergees facial changes to the
north. Maximum apparenmt thickness of ithe Sangi Zard suite makes 400 - 500 m.
In the middle part of thtmtiulofthtw;mmhth-r—duufmm
m“nﬁnﬂmtﬂlimtﬂtmlnq;nlimmmmmlﬂ
Schewtchenke, €, ex gr. arenarius Teltyskbhewa et Schewtschemko, Pemtagomocyclicus
circumvalatus Yeltyschewa et Schewtachenko var. afganica, var., mov., Platycrimus ap.,

| Crompecrimus sp., Dicrmyocrinus sp,, Synyphecrimus sp., which are, by the comclusiom

P of T.V. Schewtschenko, are typicall for the middle section of the Carbemifereus

! system,

' In the same limestones Choristidae were found, which are of Niddle Carboniferous in

| appearmnce, by the comclusion of K.V. 4 tvinevitch,

{ In the upper parts of the section the corals Campophyllum mikitini Stuckenberg,

Bothwephyllum sp., having Middle- Upper~Carbomaceous age by the definition of T.A.De%

]f broljubova, were taken,
These gatherings of the remsins of the fauna prove the Middle-Carboniferous age of the
Sengizard suite, One find of corals should he noted / 2 km south of the Seng-i-Zard
village/ smong which T.A.Dobroljubeva determined the fellowing Upper Visean forms:

E Diphyphyllum gracile e Coy, D. cf. gracile Ne, Coy, D. aff. simplex / Thompon/.
It is not excluded that the fauna id redeposited, as the upper levels of the Pghlewal
suite, em which the Samgizard suite lies with erosiom, contain, in the main, the
Ksmurign fauna, The formation of the deposmits of the Sangi-Zard suite took place in il
conditions of a warm shallow sea. Jimerous remains of crinoids and corals are indicaiw
tive of it. At the begiiming of the accumulation epoch of these strata the stable
conditisms of the marine basin regime set, snd the latters were preceeded by some
transgression. The basal conglomerates in the base of the Sang-i-Zard suite are indice
tive of it.In this shallow sea reefs formed at some areas/ southeast of the Samg-i-
Zard village/.
The conditions of sedimentation were the ssme as in the period of the Pahlawshna suite
accumulation on the southern verssnt. The deposits of the Ssmg-i-Zard suite are repre-
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PERMIAN SISTEM. /P/.

Om the studied territory the Permisn deposits crop out at an ares of about 850 km®
They can be traced from the region of the settlement Palawana in the middle reaches of
the Hod-i-Maluma, easiwards-in the upper reaches of the Kushast along the northern ver-
sant, sitoated between the Rod-i-—Karukh and its left tributarry-the Rod-i-Malums.
Another band of Permian deposits extends from the western frame of the investiguted
aren along the southern versants of the Selsela Koh-i-Band-i-Baba in the upper reaches
of the Rod-i-Earukh. Here they erop out in the mountains of EKoh-i-Dawindar and on the
horth- wvestern versants of the Koh-i-Dawindar. From here the Fermian deposits are traced
further eastwards. ‘hey vere observed on the south-eastern versants of the Selsela—i-
Davindar, in the basin of the Barra-i-Magozar /the right tributarjy of the Harirod sdd

.east of the region.

Saall outecrops of the Permian rocks are on the northern versants of the Selsela
Koh-i-Band-i-¥Haba in the upper reaches of the Darrya-i-lioje—Shahab, the left tributary
of the Kushk.

The Permian deposits overlie Carboniferous and Mi.dle Faleozoic deposits trans-
gressively with deep erosion and discordance. The are overlain bytufogenic—sedimentary
formations without apparent angular discordance. In other case the deposits of the
Lover Triassic or of the Albian stage overlie immediately the Permian rocks transgressi-
vely and discordantly.

The Permian deposits are intensively dislocated. At considerable spaces they
have » moneclinal dip of seass at angles from 30 te 50°, either -nerthwards —in the
ridge between the Rod-i-Karukh and its left tributary -the Rod-i-taluma, or southvards,
for example, in the left side of the Rod-i-Karukh in its upper reaches. In other
sections of the region on the southern versants of the Selsela Koh-i-Band=i-Baba, in
the ridge Koh-i-Band-i-Zarmast, and also in the basin of the Darra-i-Magozar, they
are dislocated more complicatedly: crumpled into speep folds with dip angles of seams
on the wings from 30 to 70°, and broken by erosions. In fractured zones bedding at
angles TM!U is sometimes observed.

At the vwhole area of distribution the Ferwiun system is represented hy red deposits,
among which argillited, aleurites, sandstones, conglomerites prevail. lnterbeds of
limestones and marls are seen seldor among those rocks.

The following rocks are most widely distributed among the Permian deposita:
_fApgillites, dark-red, red-broun sometimes—bluish green, compact, aleuritiec,
badded or cloddy.
_Aleurites, red-brown, violet-red, cherry-red, thin—, medium-bedded or
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cloddy, slightly-calcareous.

Sandstones, reddish-brown, violei-gray, lilac—gray, more seldow-greenish-grmy,

fine-to coarse-grained, polymictic, more-seldom—guarixy with clays or calcameous
cement. |

Conglomerates, red-brown more seldom— greenish—gray, fine-medium pebbly to medium-
petbly to medium-bouliered. The coarse—gravel-is angular, more seldom—reunddd, up
to 20cm in diemetre. It consists of metamorphic and siliceous scnistis, blacke or
greenish—gray limestones, sandston.es and quartz. The cement is sandy—calcaweous,
basal or porous. /interstiti=l/.

limestones , ofter gray, romeiimes— bro.nish-gray, violei-gray, wediun—thin—
bedded, compack, sometimes— vith shelly break; sometimes thin interbeds of flini:
are included.

Marls, greean, compaet, thin-bedded. Three strats can be distinguished in the sgequenc:
of the Permian deposits by colour and their lithological composition.

The red-brown strata is the oldest and composed of aleurites, argillites, sandétones
In its base basal conglomerates lie.

The lilac—gray strata overlies conformably the red-bro-n ones and are characterized
by violet—gray and lilacegray colour of the rocks, among which sandstones with subordinat:
interbeds of gritstones and conglomerates, interbedding with argillites and aleurites in
the middle part of the sequence. .

The dark— red strata crown the sequence of the Permian deposits. Cherry-red anddarl
red argillites and aleurites with subordinate interbeds of sandstones are typiecal of it.

Due to the absence of clear boundaries in colours, facial chdngeability to disbingui
the above mumerated strata on the geological map. A more detailed description of the
strata is given below; their comparéson for the investigated region is shown on fig. 8.

The red-brown strate crop out mainly in the south-western part of the region- & inm
the power and middle reaches of the Rod-i-Maluma /fig. 8,/ snd on the northern versants
of the located between the Rod-i-Karukh and its left tributar: the Red-i—daluma. The
strata are of trimembral structure. Its lover part of non—persistent thicknes: /40-330/
is composed of fine-medium— pebby comglomerates, locally- mediumbouldered with subosdinat
interbeds /I-20m/ of coar e-greined sandstones.

Alternation of sandstones, gray, brownish-gray, red-brown /0.5 -I0m/ and aleurites
red-brown, vielet-red and cherry-red wiih a thickness of 180-200m is observed over.

Aleurites, alternating with thicner bands of sandstones /5-15a/ and wore seldom—
conglomerates /3-5 m/ prevail in the upper half of the sequence.

Thin interbeds of argillites, limestones and marls /0.5-2 to 10w/ are see. in
sepnrate cases just here. The apparent thigkness of the dcpositis is 480-500 a.
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The total apparent thickness of the strate is T00-800m.

—The lilac—gray strata crop out in t.e eastern part of the investigated erea
in the upper reaches of the Rod-i-Karukh. Its most complete sequences can be seen
the basins of the left tributaries~the Rod-i-Karukh,Shila-i-Siah,Darre~i-Faian,Sial
Darra-isBala, Jar-i-Mohammed-Rahim,Jar-i-Ala~Sawar, Jar-i-Sorh Paian and in the up;
reaches of the Darra~i-Marghosor /the right tributary of the Harerod./.

The rocks of the lilac-gfry strata are conformably overlain by the deposits of
the dark-red strata everywhere in t!.e basins of the mentiomed rivers.There was no
immediete superposition of the rocks on the deposits of the red-brown strata.

The most complete sequence of the lilac—gray sirata is deseribed in the basin
the Siah=-Darra-i-Bala /fig.8 /. liere in the lower part of the mequence sandstones,
thich-bedded, micaceous, polymictic, more seldom—quurizy, forming bands of some ten
of metres in thickness, prevail. In the sequence some bands of sandstones are divi
ed by thinner bands of micaceous aleuriies, mainly-quartry gritstones and fine-pebb
conglomerates. The rocks are coloured into violet-gray, lilac—gray, mere seldom—red
brown . The apperent thickness of the lower part of the strata is 600-650 m. In the
midile part of the sequence of the stratae alternation of argillites, lilac—gray, th
bedded, schists, argillaceous, silky, thin-foliaceous ,aleurites—cherry-red, more s
seldom-greenish-gray, micaceous, medium-bedded, sandstones, violet-gray, snuff-gra;
vellowishegray, oftener——thick-beddedds ofserved

The thickness of the middle part of the sequence is 11001150 m.

The upper part of the sequence is composed mainly of sandstones, reddish-gray,
lilac=gray, compact, thick-bedded , quartz-like ,micacecus, polymictic. Among the
sandstones alternations of comglomerates, fine-pebbly, and at the teop—of esleurites,
cherry-red, thin-medium=bedded , micaceous are usual. The thickness is 200 m.

The total epparent thickness of the deposits of the lilac—gray strata is I900-
2000 me :

The dark-red strata dre wide _spreed in the ridge Koh—i-Band—i-Zarmast /fig.
8 / and in the band of the deposits, salternating in the szone of large fractures .
along the sewthemn s T 'c. Selsela Koh-i-Bsnd-i-Baba to the western boun-
dary of the investigated region . They crop out alse in the left side of the wvalley
of the Tagab-i-Jari/ the right tributary of the Darra~i-Marghozer / in the upper
part of the slope.

In the upper reaches of the Tagab—i-Mohammad/Jan end in the middle reaches
of the Tagabei-Jari the rocks of the dark-red strata are conformably overlaim by
the terrigene—tufogenic rocks of the Permian-Trisssic.

The main lithological background of the strate is dedermined by alternating
cherry-red and dark-red thin-bedded argillites and fine—grained micaceous aleurites.
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Ashy-lilac and vielet~gray quartz-like sandstones, greenisb-greay ﬁMde
thin-bedded aleurites and red-brown gritstones and conglomerates, forming interbeds
of some tens of metres in thickness , are less spread in the strata. Lems-like inter-
beds of limestones are observed very seldom.Dislocation of the rocks makes the determi
nation of their thickness diffichlt. Approximately it is 800-I000 m.

The summary thickneas of the Permian deposits is 3400-3800 wm.

In 1928 E, Trinkler wrote of the find of the Lower Permian Spirifer Wymmei Weag i
in red calcarecus ssndstones of the upper reaches of the Harérod /Petrusheveki B.h.,
1940/ .54nce that time there wero no new dats of the age of red rocks.

Jul P.Chepoff /I961/ and S.D.Ivanoff /I961/ distinghished the described red dep
sits as "amanbulak suite™, gL rate é;’/’*‘f of which iz described in Tuarkwer /UssR/
and ¥ 8 vhich they are similar lithologically. There were ne organic remains in 1
these deposits, which kad been found by the mentioned investigators.

We mdd?%ind any organic remains either, hovever, their Permian sge is determir
od quite definitely by their position in the sequence between the deposits of the Mi.
le -, Carboniferous and Lower Triassie, characterized faumistically.

The yreat thickness and persistence/continuity/ of the sequence give the groum
to suppose that the Permian deposits on the studied territory are represented by bot
u'ﬂfﬁ:ﬁ‘u it was menticned, fossil remains of the Lower Permian were found in the
upper reaches of the Harbrod in similar red rock, and the Permian~Triassic terrigen
tufogene formations conformably overlie them in the basin of the Darre-i-Marghozor.
The lows of the strata can appertain to the upper Carboniferous.

Thus, the described red deposits ceh be confronted with feunal formations, knov
in Eastern Afghanistan, in age., and in paticular with the limestones of the lower
part of the series Hinguil of H.H.Hydenf.I9I1/,which are an equivalent of fusulain
limestones, described by H.H.Hyden fI9I1/ in the valley of fiajigor, north of Bamiw

Accumulation of red Permisn roclks of the investigated refion took place in coa
al marine conditions. After short dewatering o f the territory The sea inrushed wit
in ils limits agein at the end of the Cerbonififrous epoch.

The litholégicsl composition of the Permian deposits / conglomerates, sandston
argillites/ s indicative of shallow water of the ses, perhaps, of its island char
ter.Only in some short epochs there were conditions, favourable for the accumulatic
of limestones, locally. Some Permian deposits formed in the conditions of deltas,
coara: oblique bedding is indicative of the above said. Red colour of the deposits
shows tha?’l.hnnm:dryhnteunhlnﬁnﬂumnf land ,from which fragmenta.

A 3

material was brought. The structure of these #c .« 1 was formed in the Varien sta

of tectogenesisjcoarse gravel of considersbly metamorphosed rocks and also of gre
es are in thr Permian conglomerstes.
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PERMIAN AND TRIASSIC SYBTEMS, NON-DIVIDEDS P -7 /.

The non-divided deposits of the Permian and Triassic age are distinguished
by us in the east of the investigated territory in two sections.One of them is locate
%frm‘m the rédges EKoh-i-Band-i-iarmast and Hoja-Abdol,mainly ,on the right

“ 1 of the valley of Tagab—i-Mchammad Khan, the other—further to south—east, in thr
interfluve of the Tagab-i~Jari and Derrs~i-darghozor.

The area of the Permian-Trisssic eb both sections is not over than 12 sq.lm.

The Pun:l.nn—i‘r]g.u#ic deposits overlie the terrigene red depositis of the Permian
age without ‘-t-’?:éf,? & v = unconformity ,and in gemeral they are dislocated with
them eenformally .

In the valley of the Tlﬂlb-im%g sequence of the Permian-Triassic is
of bimembral structure., lis lowver part, exceeding 500 m in thickness, is composed of
very uniform black, black-violet,with red hues, effusive—sedimentary and effimive . _
rocks of the intermediate composition.

In the wvalley of the Tagab-i-Mohammad Khan and in the interfluve of the Tagab-i
Jari and Darra~f- Marghozor the Permian-Triassic deposits are broken with granitoids

and are essentially skarnized and hornfelsized on the contact with them.

Ashy tuffs,sometimes with admixture of aleuritic material, black with red -wiol
et hue of massive structure, tuffites, black-red-violet with grey or green bue, of
the intermedicte compeosition,alsc of massike structurejlavas, of the trachy-andesitic
composition, black with greenish hue, of massive structure, seldom-with amygdaloidal
structure are sesm among them,

Sometimes bands of argillites, aleurites and more seldoa—finedgrained polymictic
sandstones, black-lilac or lilac-gray are observed. Beds of dark,banded, argillaceocus
siliceous schist are seen still more seldom.

The emmerated rocks form bands of some tens of metres, isolated from each other
with difficulty.

The presence of & great amount of effusive material and a sharply subordinate
quantity of normally-sedimentary coarse—fragmental rocis, distinguishes this part
of the sequence from the underlying Permian deposits.

The upper part of the sequence, +1tﬂ- more than 300 m, is composed of a vari¢
gated series of rocks. Brownishy greenish- gray limestones /2-6 m/, bluish— or brown-
ish-green, more seldom-lilac argillaceous-siliceous schists /2-15 -f, light brown anc
brownish-gray quartz-like sandstones/2-3-28 m/,light gray calcareous conglomerates
/up to 10 m/ and amygdaloidal porphyrites /up to 50 m/ were observed here. In some
parts of the sequence the rocks are skarnized, some beds, up to 3 m in thickness,

are wvholly replaced by granite skarn,
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The described rocks of the upper part of the seyuence nre similar to the lower
Triassic deposits of adjoining regions, characterized faunistically, lithologienlly
«nd by the character of alternatien.

In the interfluve of the Tagab-i-Jari and Darra-i-}arghosor ihe sequence of the
Permian-Triassic is represented only by the lower volkanogenik-sedimentari part of the
sequence, very similar to the sbove descriled , one, litheligically.

The deseribed deposits do not contain fessils of organic remains and their
Fermian-Triassic age is ascertained coaventionally on the grounds of lithological
difference from the underlying Fermian deposits and some features of similarity to
the depositis of the Triassic age.

After the period of sccumulation of noraally sedimentary deposits in Permien period '
the appearance of voleangenie deposits shows the essentinl change in Lhe tectonie
regime of the investigated territory at the end of the Permian period and the begin ing I
of the Triassic one. The accumulation of considerable mssses of lava meterials
in this time place somevhere beyond the limits of the region, and only t in products
of voleanie cruptions, scatterred by sean stren.s, reached the investigoted territory.

MESOZOIE GROUP /M /.

The deposits of the Mesosoic group are widely distributed in the region, but
very unevely spread om its territory.

All thewe systems are distinguished among the deposits of the Memozoie group;
Triassic, Jurassic and Cretaceous. The deposits of the Triassic systrm are comperatively
littlé spread and are observed as small quences along the whole investigat d srea.

The Jurassic sediments were seen only in one small so quence in the east of the region.
The Cretaceous deposiis are most videspread.

The main area, composed of Hesozolc sedinents, is situated in the norther. part
of the investigated territery, covering partly the uxial pnrt a.d the northern versants
of the Selsela Koh—i-Eand-i-Babe: and;Band+i-Bedgisati Their small outerops are
fixed on the southern versants and also in the ridge Selsela—Koh-i-Dawvindar.

The Triassic formations, among whieh thick terrigene red deposits and effusive
rocks, deprived of orgsnic remains are developed alongside with norually marine sediments
with fauna, are very difficult for dismembering.
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TRIAGIC SYsTiM / T /.

The deposits of the Triassic syste= are limedly epread in t.e investigated reg

Their amall in area cutcrops were mapped in different parts of the studied ter
orys Their total area is a little over 10U sq.lom.

The Trinssic deposits oWerlie the Fermian terrigene red deposits with erosion
and engular / froam 5 to 13°/ and more seldom-azimuthal /up to 25°/ meonformity, an
are overlain, in their turn,eithed by the !iddle Jurassic , or L wer Cretaceous /Al
an/, or Upper Eocene /Turkestanian/ deposiss with sharp erosiom, angular /up to 20°
snd azimuthel/ up to 60°/ non-confarmity.

In most places the Triassic deposits cmii wholly from ihe sequence, being erod
in the Pre=diddle Jurassic or in the Pre—:lbian epoch, The Triassic deposits lie mo
clinally or crumpled into folds with dip angles oan the wings from 30 to 45, seldom-
6.

Katurally, under the mectioned conditions of bedding iw completeness of strata
= « . = in dbfferent areas is nol the sume. Unly the lower parts of the gy~
: ,uhich is of tbe Lewer Triassic age, arc preserved more often.

The Trisssic depusiis, as a whole, are represented by very verious rocks. Ther
are normally sedimentary fragmental /conglumerstes, sandstoncs, aleurites, argillit
snd carbonaceous/ limestones/ as well as pyroclastic/ tuffs, thffites and tuffitic
sandstones/ deposits smong tiem. Nesides, thick lavas, mainly of the intermediate
composition, are observed in the upper part of the sod ‘iﬁ?j{

The charaoter of the Trimssie deposits changes greatly aluiy the pres, which
makes the comparison of the -r‘&gﬁ very difficult, taking tle fect that they wre
poor in organie remains into considerction.llowever, om the vhole, the types of roch
their character aud their correlutiocn in the se Fﬂeqﬁf colouring snd seme cther fesi
res favour ddstinguishing the Trimssic formutions uniformly amony other deposits ¢
the region.

All theee sectiuns are distinguished among the Triassic deposits. The lower
und micdle seciions are confirmed by foszils of organic remains;the upper section
does not contain fosdéil organie :remains and is distinguished rather conventionall

According to their litheological features the Trimssic deposits are dismemberec
into suites by us. The JaweiR suite is divided into two parts -lowver and upper.

The general sketch of cismembering of the irisnssic systemt
1. Lower section /Verfisn/.

& Jewedd suite /Tigw /3

o/ Jawsl suite, lower part /7 /#-//;
b/Jewzin suite, upper part //7i ju-s/;
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2.Chahak suite / Ty /.
1T, Midd)e sectiom.
1/ Kemarizerd suite /T, kn/;
2/ Senjar suite /T, su/;
I11, Upper /7/ section

1/ Galasum suite /T5/7/ gl/;

2/ Tutak suite /Ty/2/ tt/.

The sketch of comparison of the sequences of the Trisssic deposits of the region
is given on Fig.9.

The most complete and cobstant sequence of the Trisssic deposits, including the
lower and upper /?/ sections end all the endured above suites, was observed on the
southern versant of the ridge Selcela-Kohi-Dawindwr south-east of the Haluma settlement.
In other regions of the inveatigated territory only separate fragments of the Triassic
sequence, mainly appertaining te éts lower part, are observed.

IOWER SECTION /T./

The sediments of the Lower section are most widespread smomg the Triassic
déposits. They are developed on the northern versamt of the Selcela Kohi Dawindar, in
the region mmmlinorth of the settlement Esmar-i-Zard on the southern versant of the
rigge Selcela Koh-1-Pand-1-Baba and in the upper course of the Rod—i-Karukh in the
region of the Kadjed-i-Chobi coal deposit,and also on the southern verssmt of the
ridge Selcela Koh-i-Dawindar, in the Tagab-i-Jari valley.

The deposits of the lower section are dimmembered into Jawza and Chahak suits
by us, as it wvas memtioned above.

Jawsa suite /Ty iu/.

The Jawza suite is spread in all those sections, where the sediments of the
Iﬂnmﬂmnfﬂu,ﬂ.iomt-mdmlwﬂ.

Litjologically the deposits of the Jawsa suite ere very various smd changable.
hhmmﬂhwmmﬁqmwdgm
terrigene sediments and effusions, subordinate to them, are divided into two parts
by their lithologucal features: lower /Ty jw-1/ carbonaceous - effusive-terrigene and
upper /T; jw - o/ terrigene —effuséve - carbenacecus.

The lower pext of the Jmema suite /T1 jw -1/ is spread eve:ywhere. I some sress
the deposits of théis age were not sccumulated, probably; in other - their thickness
reached 600-T0O m,

By the 1ithological opmposition, these deposits are mot persistent snd are rep-
resented by sandstones, conglomerates, aleurclites, seldom ~ by limestomes, lavas of




of the intermediate, more seldom—ecid composition and their pyroclastic derivalives-
tuffs, tuff-lavas, egglomeratie luvas. Sendstones and effusive-pyroclastic rocks are
most widely-spreed. limestones are of subordinate impurtence. The terrigene rocks sre

S S

usually red-brown, sowctlaes-with violet hue, effusive-pyroclesiic— green-uyray, bluisi-

green, gray.
i brief charscteristic of the rocks, cumposing the lower part of the Jaweid suitle
is givea below:
ssadstgags, tufogenic, sray, greenish-gray, pale-yellov-gray, frow fine- to me
medium -grained, compact,consist of badly rounded or oxygouuwl quartz fragmente
plagioclase and to & less degree of lavas, Ihe tufogenic material aascunts from
20 to 25% and is represouted by frugsents of chanyed effusivas with trasiytic
and mierotrachytic siructure, The cement is interatitial, aryillscscus-silice
ous or silicecus with rare separaiions of fine-grained caleite. The rook is
psammitic.
Conglomerates, polymictic, gray~brown, greenish~gray, consist of mediws- and 3
well rounded coarse yrovel,small, mediuvm amd large, sowetines- with admixture
of small boulders. The coarse gravel conasits of quurtxy m, albitoplyre
$to & leaser degres— parpliyrites, gruniles, gray quartsadlike sandstones, diabes
@s, red-brown alsurites, black and greon—grey silicoous schists, The cement it
interstitial/porous/, ,argillaceous—carbpnsceous, argillacecus-siliceous with
sandy-grevelly filling, rather compact.
_Sandstones.polymigtic ,somelines~with admixture of iufogenic material/up to
5%/, red-brovn, pink-red, red-violet, preenish-£rey, grey t. from fine- to
| coarse-greined ;medium— and course -grained sendstones prevail.lhe seudisones
consist of angular wid very sliphtly rourded fragments of guartz, plagicclase,
lave, argillite, miceceous plates. The ngfﬁw 305 in some
cares, They are psasesitic. 'mgy contein lenses of smell gravel, rare ssull
coerse yravel of upper Pulecxoic rocks. The cement is porous, siliceocus-erzill)

BCOOUB, FOTre nldm—argillnconnswenrbmmm; The sandstonas are hnﬂ.mt«ll;%
bedded, platy, vague oblique bedding, wave-surfed imgces are scen. i

Iuffites , gray, gresaisk-grey, gray-brown: ccnsist of sharply exygonsl, m
times— of curved thin fragmenis of quartz, plagioclase, altered lava, dlhisred 1
voicanic glasz, Tho size of the fragewnis is froe 0.1 1c 0.6 mm, more saldom~
up to 2 mm, Cusrtz prevails/40-60%/. The cement is interstitial, quartmy-seric

Mpﬁwﬁﬁ?ﬁ%‘mi%m of tufogenic materisl /up to

8%/, micaceous,brovn-red, more often—yreen—gray and grey,compuct,often=ploty,
with siliesous-argillacecus, often-carbonaceous porous cement.fhe aleurites
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mnum-tuﬁvwﬂu-mmmrmu of quartz, to a lesser degre«
of plagioclase, rare plates of altered mice. Thin lamination, wvave-surfed traces,
casts of small pelecypods.

Argillites, gray, greenish-gray, more seldom-gray-brown, compact, cloddy, sometimes—e

euritic or caloarecus, often~ schistose, more seldom-cloddy.

Ligegtones, gray, yellow-gray, yellow, calcitized, compact,sometimes-fine-ocolitic, i
some interbeds— hologcogquine, from small thio-walled non~extracted pelecypods.
Albitophyrgs s greenisb-gray, violel-gray, sometimes-spotty, amypdaloidal, not very
compact. Albite /up to 20%/ and sugite / up to 5%/ are seen in porphyric separations
In the main mass-albite laths, seldom— potassimm fold spwr , the interstices are fil
od wvith altered glass, caleite, sometimes—chlorite. imygdules from I-2 to 7-8 mm ,ro
ded in form , are filled with caleite, chlorite or clalcedon. The rock is amypdalod:
al,porphyric. The sain mass is tradytie, Woming into ortbphyrie.

Oxtadupms, greenish- or pinkish-gray, samstimes~ vith violet bus, compact. The rock
contains rare perplyric separations, replaced with calecite. The main wmass consists o
microlites,potassium/slkaline/ feld spar with a small amount of oligoclase laths,is
metric—square { n form and single separations of quartz. The rock is reliet—porphy
ic, the main mass is uq‘iwm.

Plagioporphyreg~ gray, greenish-gray, sometimes— with pinkish bue. The rocks are mas
ive or coarser fine-bedded .Oligoclase /up to 254 ,more seldom-biotite / up to 10/
are in porphyric separstions. Oligoclase, potassium feld spar, quartz / up to 5%/ .
carbonate prevail in the main mass. The rock is porphyrie, the main mass is fedsitd
turning into gramulitic.

Duartis porphores = light grey, sometimes— pinkish, messive, similar to the « ., abo
described, by their oomposition.

Avglomeratic laves snd tuff layma, of the slbitophyrie, plagioporphyric composition-
green~gray, unevenly coloured, similar to the ones, dbove described by their composi
on. / page /.

Inffs of auarigy porphyre , ssiy or psamuiiic, more seldom- psephitic, usually-gray
bluish, gray, pinkish, greenish, consist of frogments of felsitic quartzy porphyre,
quarts, alkaline feld spar, plagioclase. Sometimes slightly rounded materisl / up i«
5~/ =quarts, felsite, sandy or aleuritic tuffs are contained in a smell quantity. Tt
rock is psephitic—psessitio-aleuritis, crystallolithoclastic.

The description of some sequences of the lower part of the Jewslh suite is giw
belows:

In the Rod=i-—lMaluma basin the lower part of the Jawzih suite is represented mal
ly by conglomerates,, over which red sandstones, gray sleurites and argillacecus-

1
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siliceous schistes with tuff interbeds are seen,
The sequence near the settlement Jawsmk' /fig.9 / has the following strueture/up
verds/1
I.Conglomerates, bhrown=gray to red, ."‘i{‘;i:"*;-p-hm from 2 to 20
2. 5andstones, polymictie, red=brewn with violet hue,
Somgpee-grained, wvith gritstane interbeds with small

coarse grevel, obliquely laminated from 20 t035
Je.lnterbedding of sandstones and aleurites, greenish-
pray, viblet—gray, thio-lasinated 25 m
S south-west the thickness of this bed imecreases up to
I04 m,

4.3chiste,gray, argillacecus-ailiccous, compact, platy,
or small-fragmental, with interbeds eof light bluish-
green tuff, of the seidic ecvmposition, slightly cal-

carecus fup to 0.8 mm/ 2025 =
The total thickness from 47 to
versanl
Om the northern of the Jelsels Koh—i=dand-i-fuba , in the Larra—i- Ch

effusive rocks, over- interbedding of ;rey and cherry-red sedirm—grained 1itboelsstic
tuffs, violet=gray Wiff conglomerutes with well rounded cosrse gravel of green and re
siliceous rocks, quartg~like sandr l.onss and grondtes, with tuff cement were observed
the lower part of the Juwsim suite.

The tbtal appmrent thickness is sbeut 30.0 m.

somewhat east of the Larrm—i-Charteq valley the described deposits, probably, ar
replaced by effusive formations, They are meinly violet—yray amypdelofdel albitophyre
léds and lenses of lava brecels are seen amoag them. In other places of the seme eute
geey, brownish-gray, compset plagioporphyres without amygdaloidul separations prevai
Apparently,reddish-brown to ashyOgrey thff laves and lave breeciss
of the same composition, containing fregments of effusive and red rocks wiih beds eof
cherry-grey fine- mediwm—grained sundstones vith interbeds of quartzy grifiSitenes ooccu

in the lower iﬂliﬁ of the seq

The described rocks are broken by dikes of dark green~twown lsmppoph.res,from th
first to I0=12 m in thickness.
The total apparent thickness of the described effusiwe formations is no! les 1t

150.0 ma f
: rff.f-mf -
East /I0=12 km/ of it,on the same southern . of the ridge Splsels kobei-fiar

Haba in the basin of the Larra~i-lienosh /fig.8/.the lower part of the Jawsil suite !

“




1
has & coarse-torrigens composition agein and is represented muinly by mlmtuui‘
sands tones .ﬂmlhlnndrmhdlntumtum,umm-ngimﬂﬂuﬁm-bﬂmi
reyThe total thiclness is up to 145 m.

At last, in the east of the investigated territory ,in the upper course of the
Rod~i-Karukh and in its left and reght tributaries, the lover part of the Jewsih suite
preserves mainly cosrse-terrigens character and is represented by red rocksicanglomerats
o2, sandstones, aleurites and argillites with subordinate beds of tufoyenic sandistones
and tuffs and rare tuff lavas and lava breceins The thickness of these deposits in-rees
es up to 704 m in comparison with the above described ones.

The sequence in the region of the coul mundfestation / fige 9/ of Madjedi=Chob-i=
bas the following structure / upwards/s

1. loterbeddding of comglomerates, tuffites, tufogenic sandstones, sleurites and
argillites, red = brownish in colour.Some rere beds of sendstone have light , near!
ly white ecolcur.

Medium~ to coarse-pebbly conglomerates compose beds from I-2 to I6 m. The coarse
gravel is medium— and coarse-rounded.

sandstones are mainly medium— and coarse—-grained, sometimes— with admixture of re
velly and pebbly ,material as lenses end separate inclukioms in the sequence prevail ow
over other rocks.

Argillites are usually foliaceous, m-xriti.n!udmh argillites are of su
subordinate meening.

The thigkness of the described deposits Sharply changes from the first tens to som
mmudm.sﬂm“mmmtnrwﬂd-cmumm its maxiou
um . - =380 m.

2, Sandstones, polymictic, often-tufegenic, white, gray, greenish=gruy ,;reenish—
brown, viclet, medium— and fine-grained in the upper pert with subordirate interbeds of
greenish-blue tuffs of the scid composition, compact, platy, ringing=— 124 m.

In the north-western section of the Madjed—i-Lhob-i, coal deposit, probably, in
the base of this bend tuff-lavas, lava brecciscand conglomerddes of mediue— and coarse
gravel and rare boulders of effusive rocks, cemented with lave of the intermediute con-
position lie.

3. Aleurites,gray and gray-green, fregmental with interbeds of compect, gray—
brown fine-grained sandstones-ebout 10U m.

4, Sanistones, gray, piokish, vith interbeds of tufogenic brownishered , compact
sandstones -100 m.

D el I

The total thickness =674=T04 m.
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As one can see from the givea descriptions the lithol:gical composition and the thicl
ness of the lower part of the Jewsix, suite vithin tie limits of the investigated region |
change essentially.Probably, it corresponded to the specific eonditions of sccumulation 0! :..
these deposits in dismembered erosive-tectonic depressions, sppeered here at the end of tl ||
Fermion and in the begloning of the Triasslie perliods. The materiel ,brought to these depre:
sions, formed mainly due to Permimn red deposits, . that 4is why the deposits of the lower
part of the Jewzih suite are similer to the rocks of the Permien and alse of Permian-Tris: ||
sic mge in colour and can be distinguished from the latters with great difficulty. |

The depozits of the lower part of the Jewzin suite resemble shallow coastal formatim
; formed mainly due to intensive supply of coarss terrigene material vith temporary str |
streams from the land, located in proximity, of desert of helfo-desert landscepe with o |
bot arid elimate,

Tsappearance of red colsur and sppeevance of more thin—srained laminated m}m witl
wvave-suried Lraces end fine- pelecypod fauna in the upper pawt of the sequence i to i
deposition of coarse—terrigene meterial in shallow movable enviromment in the condition
ofi' gdﬂﬂﬂ supply , probably, in connection with its gemeral lowering and the remove |
of the coastal line. |

Volcenic metivity located in separate sections at this time and wes not connected/
/ or éas not cormected always/ with erosive-tectonic depressions spetially, where coarse
terrigens sediments sccumalated.

%o definable organic remains were found in the described deposits. Their lower irias
ic age is determined by their positiom im the sequenceithey overlie the deposits of the
Permian age discordaatly and are overlain by the limestones of the upper part of the
Jawzih sulte concordantly, which contuin fosail fauna, typieal of campyl beds.of 1 westl |
ern Europe.

_ The Upper part_of the Jawzih suite / Tiju-e / 1is developed more in comperison with
the lover one, The deposits of +this age overlie the lower Jawzid carbomacecus—effusive-t |
rigene de;osits cenformably, and in some places / the right bank of the Rod-i~Maluma/,
the uprer course of the Daruhit=i-Tut wvalley, the left bank of the Tagab—i-Jeri valley and
in other places they overlie immediately red terrigene rocks of the Fermiun age with angu §
ar unconformity,

In the western part of the investigated regiom the sequence of the upper part of 1o |
Jawzih suite is very uniform. The preveiling rocks here are limestones, massive or lamisll|
ed, sometimes—pseudoolitic, more seldom-sandy, caleareous sandstones and argillites, In |
the eastern part of the region, sandstones, aleurites, lavas of the intermediate composit
on and pyroclastic formations are widely developed , besides limestones. On the southern
slope of the ridge Selsels Kob-i-lawindar in the Tagab-i-Jari walley the suite sequence

becomes essentially effusive with subordinate sedimentary rocks.
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A brief characteristic of the rocks, compesing the upper part of the Jawzin suite
is given below. I

Limestgnes , white, gray, gray with violet hue, yellowish, pinkish, f.i.no—gru..‘.md,f
sometimes-aphanitic, compret,scldom-oolitic or pseudoolitic with fine organic
detrite. The pseudooolites oféen amount to 60%, their size is from 0.I to 0.8mm;
organic detrite, measuring from U.bmm is distributed very unequally. Sometimes,
admixture of aleuritic or sandy material / up to 5-8%/, comsisting of grains of ¢
quartz end feld spar, more seldom  -9f changed felsite. The limestones are massive,
non-clearly bedded, more seldom—thin-bedded up io platy. [hey are from medium— to
fine—grained, more seldem—aphanitic.

Sandstones , feldspathic-quartzy, gray, with yellow or pinkish hue, more seldom-
pink, fine— medium=-grasined, of badly and medium—rounded grains, calcareousy com—
pact. Sometimes they contein admixture of tnfogenic material / wp to 60%/. They
are psammitic.

Argilliteslight gray, slightly sandy or sleuritic, calcareous, foliaceous or
eloddy. They are pelitic with transition into aleuro—pelitic.

Aleurolites, polymictic, gray, greenish—oray, of‘ten-micaceous. ™ariz prevails. Tl
The cement is porous, basal, siliceous. They are compact, cloddy, or platy, sometd
times~thin laminatiom is observed.

Sandstones , tufogenic, polymictic from medium— to coarse—grained, gray,greenish—
gray, pinkish-gray. The tufogenic material is from IU=-I5 to 20-25%, slightly roum
ded or angular. The cement is porous, argillaseous—siliceous, slizhtly carbonaceous
The rock is psemmitic.

Algurolites,tufogenic OF THE SAMi composition, as the above described sandstones.
only with Simdterdimensions of the grains. Thin horizental lamination is often
seen in the aleurolites. They are aleuritic.

Tuffites, gray, greenpgmy, pinkish-gray to brown, from fine- to medium and more
seldam-coarse-grained feld spara, plates of mica end tufogenic material AND quart:
grains, medium— and slightly rounded in & quantity of 30-T0%. The tufogenic mate-
rial is rounded worse and comsists of fragments of lava of the albitophyric com—
position. The cement is porous, argillaceous—siliceous, semetimes— with quartz se-
parations. They are psammitic , lithoclastic.

of
Wm-ih /of plagioporphyre/-gray, greenish-gray with violet hue to
brown goapact rocks, consisting of fragments /0.5-5 mm/ of trachyandesite, somet:
times-albitopyres, cemented, crystalline glass, saturated with ashy material tma
different degree. They are vitrolitoclastic, psammitic.

Tuff-dava of albitophyre, more seldom -of plagioclase porphyre and quartzy porphy:
re are greenish-gray, reddish, vidlet-gray, The main love mass is saturated with
fragmental material to a differenet degrec.The fragmental material consists of
fragments of albitophyres, more seldom— of plagioclase porphyvre, measuring from
paris of mm to 5-IOmm. The rock is psammitic, lithoclastic.

Agglomeratic lavas, green—gray, pink- gray with violet hue, unequally coloured.
Fragments of albitophyre, more seldom= of plagioclase porphyre, measuring up to
10 em in dismetre, more seldom— up 1o 0.5 are soldered with psephitic lithocles
tic tuff, locally vith lave, sometimes with amypdaloidal one. They are agglomerat
ic, psephitic, lithoclastic.
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_Andesitic porphyreg— gray-green, black—green, green-brown, unequally co-
loured, often—amygdaloidal rocks. ilighly altered intermediate plagioclase
/No.35=45/ is in porphyric separcsiicusjluths of undvsine, the interstices |
between which are filled with crystalline vlass, calcite, sometimes- with ""_;
chlorite, are in the main mass. The amygdaloidal separations are distribut |
ed unegually. Ley are rounded in fors,seascciug from I-D to 5-8 mm and
are filled with caleite, chloriie and echalcedon. The rock is amypdaleidal, §
porphyric;The main mass is intersertal with transition to trachytic.

slbitovhyres , green~gray, usually unequally coloured, massive. Albite . i
end seldos—sugite - in small porphyric separations. smell amygdules, roun |
ded in form, filled wiil calciley »re i sowme zecilons. They are porphyric |
amyrdaleidal, the main nass i€ trachytic or mierotrachytic.

flagicciase porph, resd,svsceble aibdlepl aez 11 Wicir cutuard appearsnce, |
differ from thom in content in impresmations and in the main mass of plagi
oclase No. 35-40 and and semewhat larger content of dark minerals [ augit |
te/. Ihey are porphyric, tie muin sus: ls Jrffoj-h,'ﬂ: #ith trensition into
trachytie.

aarbey porphyr light, usaally piay, swsulies—io, ~ith rare impregnat I
ions of quartz / 0,5-1.%5m/. Flagioclase,potassium feld spar, quartzjrare

separations of calecite,probably, out of plagiocclese. They are porphyrie,
the oain mass is felsitie.

The description of some tqw tie upper part of the Jawza suite is givem
below:

In the west of the investigated refien ,in the Rod-i-teluma/ fig.9/ the upper part
of the Jawsa suite is composed of limestones, gray,yellowish,,massive or platy, with

lenses of sandy limestone. Beds and lenses of gray sleuritic argillite, transforming
into aleurite, more seldom— beds and lenses /i-im/ of light red—brown calcareous sand- |
stone are contained in the upper part. In the upper psart of the sequemce the limestons:|
o arc often fingpseudooolitic. The fossils are gatuered fros iue lover and miidle par |
of the sequemce. They show the age of the deseribed rocks.

The thickness is 220,0 m.

On the southern slope of the ridge Selsela Koh-i-iand-i-jiabe, in the watershed of
the rivers Hod=i-larskht-i-Tut and Larra-i-Chartag ia the upper part of +ihe larra~di-
Chartaq, and also east of it, in the middle part of the Larra—i-fienosh valley / fig. 9/
the upper part of the Jowza suite is represented also uy limeatones, jray, brownish-gre
sometimes—-light-cream—colored,yellowvish, more scldom—yreen—gray,or pinkish, platy =in
the bottom, more massive =in the top.rine pseudooolitic differences are often seen
among them, Hare fauma, badly preserved, is contained in the lower pert of the limeston

@S
The apparent thicknes: of the limestones reaches the largest v slue in the Derre-
i-Benosh valley and amounts to 864.U m.
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In contrast to the limestones of the Rod-f~Maluma region the described limestones
are characterized by relative . - . purity:they do not contain lenses and partings |
of terrigene formations almost. |
In the east of the studied territory #nthe upper course of the fod—i-Karukh the
sequange of the upper part of the Jawsza suite changes mmﬁdlyinihurugimifthel
Madjed=i=Chob=i~ coal deposit. Alongside with the limestones considerable strata of
terrigene and effusive rocks sppear.
Thus, fog example, south of the '.adjed-i-Chob-d coel deposit / fig.9/the follewing
mineruls ovawlie the lower terrigene part of the suite without visual wmeconformity:
1. Limestones, gray, platy, compact with fauna remainsiNaticella /Nathiria/ex gr.
costata tatr.,Myophorie ef.laevigata /iiet./.Fumorphotis sp.,’Eushmirites sp.
from 10 to 50 m
2. 3andstones,red=brown with parting s of aleurclites and conglomerates,fine—peb—
bly from 0 to 20 m
3., Andesitic porpnyﬁl. green-gray to black-greemm spotty,at the top the' contain
beds, enriched with pyroclastic material/ tuff- lava, more. seldom— lava-brecc

[

ie of the same composition/ from 50 to 75 m.
4, Limestones, gray, sometimes— yellowish, aphanitic, seganogenic—detritic— in s
some partings from 20 $o 30 m.

5. Interbedding of sandstones and aleurites, pink and red, trasforming into celcar
eous differences alung the strike and then in gray-pink sandy limestones with
partings of tuffs, green-bluish,snd gray-violet argillites. The beds are of
045=2=3 m in thieckness. Sandstones prevail sbout 300 m.

6. Limestones, gray, yellow-gray, sphanitic, dendritic -in some partings, fine-
peseudooclitic, sometimes— sandy, platy. Locally there are partings of calcareou

polymictic sandstones. The limestones coutain Naticells/Nathiria/ ex gr. coctata

Mstr./. The thickness of the limestones changes from I00 to I70m.

The total thickness is from 480 to 645 m,

The sequence of the upper part of thie Jawza sulte becomes essentially effusive
in the south-eastern part of the investijated tecritory, in Lw Tegab—i-Jari valleyy
as it vas mentioned already.The deposits comsist of albitophyres, to a lesser degree—
of plagioclase porphyres, seldomeagpglomeratic lavas ami tuff-laves of the same or the
mixed compesition. Tuffs, tufogenie’ sandstones and aleurolites are in less quentity
and limestones are lest of all.

mmﬂm@mmamammuhm-rmmm-rhqha
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band is brokemd with an overthrust in the south, and with intrusions of plagiocisse gra-
nite, breaking them, in the nmorth. In a north —western direction it narrows gradually and
pinches gut tectomiclliy; it widems up to 25 km te sou'ih-vast end crosses ihe boundary
of the investigated region. The total outcrep area in the iegion of the Tagab-i-Sari r.
is about 28 sq. km.

I. limestones - grey, dark grey - 40 m. ]
2. Albitophyres and plagioclased porphyres, more seldom -lava-brecciss and tuff-lavas '
of the same compositiom, grey-green, with lighter spots, with suberdinate beds of tufe-
genic sandstones, grey and greenish-grey, aleurolitic schists, grey, overlie the red
argillites and aleurolites of the Permisn age with sagular / I5 -20°/ and azimuthal [

Jup te 20°/ unconformity snd small erosion pockets/ f£ig.9/. The apparent thickness is
100G m. ;|
I, the west, in the same level of the Triessic deposits, corresponding to higher parts
of the section are cropping out / from the bottom/:
I. Albitephyres, tuff-lavas and lave-oreccies of the same composition, grey-green, spotty- .
~ 200m. )
2.limestones, light grey, sometimes - fine-pseudoolitic — 20 m, |
5. Tuffs, tuffites, tuff+sandstones, tuff-aleurolites, red-brown with partings ef .t
greenish-browa and pinkisj-gwey lavas and lava-breccias of aciddé snd intermediate compe—~ |
sition - 200 m. :

T ——— ——

The total thickness of Lhe sequence of the upper part of the Jawsza suite, observed in the
Pagab-d-Jari reglon, is 1460 m., but in fact it Bxceeds this figure. :

The described sequence resemblss much the sequence of the ssue deposits, mwi
rised faunistically and demcribed above, in the region of Majed-i-Chobi, in spite of the
sharply increased thickness.

The age of the upper part of the “swza suite is ascertained as iower Trisssic on .
the grounds of the finds of fossil faumg, umhmmmmpumdmw.:!
This fmma appertaines to the tops of the lower Trigssée / to the Olemek stage/, accor-
ding to the conclusion by B.X.Kushlin and A.8, Dagus, détermined the fauna.

The charscter of thid fauns/samoncids, ets./ shows in contrast to lower Jawss age
typically marine conditioms of dwelling. |

Depositions of sediments of the upper part of the Jawsa suite took place in a com-
paratively shallow warm sea, abundant in voloanic islands, especially mumercus in the
esatern and south—eastern parts of the investigated area.

From the given descriptions and sequence comparisons / Fig.9/ ome can see sharp
incresse of the thickness of the Jawsa suite on the whole from west tnmtnﬂ.,pnw._‘”
mhmﬁum!mmnsw.hmmmmmJ
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and more replaced by effusive-tufogenic and then effusive-pyroclastic rocks .Local
erosive~tectonic depresskons, appeared in the epoch of the deposition of carbonaceous
effusive-terrigene sediments of the lower pert of the Jawza suite, probably, lost
theis sedimentative meaning o a considerable degree in the second half of the
Jawza age.The accumulation of sediments sfld thick levas was subordinated to the deve
opment #f larger tectonic strugtures of regional mesning. In this period the eastern
part of the investigated region differed essentially from the western omet the first
one had a tendency to bowing/warping/ and was characterized by intemsive show of
volcanism, as phe second one preserved stability and was characterized by the carbonac
ceous character of sedimentary aceumulation. :

CHAHAQ SUITE.

The Chahaq suite deposits are spread not so widely. They were ascertained in the
Rod=i-Maluma valley, on its left watershed ridge with the adjoining wvalley from the
west, and were supposedly distinguished on the southern slope of the ridge Selsela
Eoh-i-Band-i-Beba, in the upper course of the Rod-i-Darakht-~Tut and north—cast of the!
settlement Benosh-~Darra

The deposits of the Chahaq suite are represented mainly by terrigene rocks: aleu-
rolites, sandstones, more seldom—conglomerates. Thin lemnses of limestones and grnm-b)ri
blue tuffe are seen smong them. Sandstones and conglomerates prevail in the upper b
part of the sequence. The strata are gray, brown-yellow to red-brown, sometimes-with
violet hue.

The following rocks are typical of the Chahaq suite:

_Sandstones, polymictic, gray, yellow-gray, yellow,yellow-red, red-brown,
consist of medium— and badly rounded grains of quartz, feld spar, felsitejhorn-
blende and plates of mica are in less quantity; oligemictic sandstones are more :
seldom with prevailing quartz. The sandstones are usually fine- and medium-grair
ned, sometimesBcoarse-grained, compact with ferruginous-siliceous, sometimes- \
slightly earbenacecus,/ dolomitic/ cement. Sometimes they contain rare admixture
of gravel and small pebble.In some the sandstones contain up to 5-8%
of tufogenic material, green—blue. lamination is seen.In some diffe-
rences of sandstones, mainly oligomictic ones, geodes up to 2—4 cm in diametre,
filled with druses of quartz and calcite, are observed.

Aleurolites, polymictic, dark-gray, greenish-gray, brown-gray, sometimes—
with violet hue, consist of badly and medium— rounded gmins of quartz/20%/, arg

illite, jasper, albite,caclinized feld spars, seldom —of mica scales. They are
cloddy or with pencil jointing. In some partings they contain sandy material.
The cement is siliceous, slightly carbonaceous. Aleurclites prevail in thin lami
nation.

_Limestopes, gray, yellow-gray, often-sandy, compact, of compact strueture, :
aphanitic, more seldom-michopseudooolitic /O.4~I.5mm/. The pseudooolites amount -
to 80% of the rock. Sometimes separations of secondary quartz are contained.

b
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They are platy, fine-greined, aphsnitic.

Tuffs of quartzy porphyre, green—blue, green—gray, compact, consist of
oxygonal fragments of quartz, acid plagioclase, felsite /0.I-0.5m/ and _ -
quartz-sericite, slightly carbonatized main mass / little/.Sometimes slight
ly réunded grains are observed. They are compact, platy,lithoclastic,
itie,

Conglomerates, fine- end medium-pebbly, gmy, browm, compact. They coni
sist of medium~ amd well rounded coarse gravels of quartz / prevails/, : o
quartz-like sandsione, quartzy porphyre, red-brown sandstone. The cement is
. % interstitial, more seldom—basal, sandy-gravelly-siliceous, sometimes
slightly caleareous. The cenglomerates contain lenses of sandstones, more s
selddm —of gritstenmes,.

The rocks of the Chahaq suite ulumfumhlyﬂthmlﬁnglndmﬂymd-pu
ﬂh-hﬂpmlo:ﬂthobodurmgthﬂmSHﬂmdﬁﬂ-&ﬂ Rare steep folds are

scem.

The description of some sequences of the Chahaq suite is given below.

I. Thin uniform interbedding of aleurolites, gray, platyj;sandstones,yellowish-
gray, brownish—gray, fine—grained and more seldom—limestones,gray, browmish, often—
sandy, platy. The beds are 5-20, more seldom=60-TOcm.

Aleurolites, preenish-gray with rare interbeds of light grey  pseudooolitic lime
stone prevail at the top. Rare interbeds / 0,5-0.8 m/ of greenOblue tuff of the acid
composition are among the aleurclites in the upper part of the band- 430 m,

2, Sandstones, yellow, medium~coarse—greined with dolomitic cement, with admixtu-
re of tufogenic material with geodes of quurtsz and calcite, measuring from I to 5 em
in diametre. lnte:beds up to 3= @ of limestone,yellow—yrsy, laminatedy also with
qusrtzy-caleitic geodes.it the top the same rocks are coloured into reddbrowny contair
lenses of gray-blue sandstone with admixture of tufogenic material-230 m.

The total thickness -660m.
Both of them overlie the limestones of the upper part of the Jawza suite conformably i
in the Rod-i-Maluma valley/fig.9/.

In the upper course of the Rod=i-Darakht—i-Tut river the deposits, attributed to
the Chahaq suite conventionally, are represented by interbedding of sandstones,red-
brown te black-brown with Skall pebble of Permkén red minerals with rare beds of fine
and medium—pebbled svonglomeratesand greenish-gray argillites, compact with pensil
jointing. Lenses of gray compact limestones are observed seldom. The apparent thickne:
is not less than 500 m,

North-east of the settlement Benosh-Darra/ 6~7 km/ at the mountain foot some out-
crops of dark brewn micaceous cleddy aleurolites, interbedding with fineO and medium—
grained compact sandstones and subordinate conglomerates are obserfed sbove the limest

stones of the Jawza suite. The apparent thickness -200=250 m,
__—-—-—
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In the deposits of the Chahaq suite , in its upper part, in the region of the
settlement Jawza the fossils, among which A.A.Shevirieff determined Tirolites sp.,
showing the Olenek stage of the Lower Triassic / Campille layers/, were gathered.

As the fossil fema remains’"Vythe deposits of the Chabeq suite are marine for- |
mations. Their sccummlation tock place in 2 shallow marine basin with mormal salinit

From the given sequences some coarseness of the material is seen in the directd
on from south to north, and appearsnce of red-brown colours in the same direction :
shows the nearness of the coastal line.

MIDDLE SECTION / T,/.

The deposits of the Middle section are ascertained only in the Rod-i-Maluma ba~-
sin, where they are treced in a north-eastern direction in a band , about I lm in
width for 586 km in extent.

By the lithological features the deposiis of the Middle Triassic are dismembered .
into two suitea: kamarizard and sanjar.

Kamgrizard suite /T, ko/s

The deposits of the Kamarizard suite are represented mainly by ergillites, aleu
rolites and to & losser degree by sandstones with subordinate beds and lenses of lime-
stones. The rocks are coloured in gray.

The following cnes are the most characteristic: i
ArgAliites gray, greemish-gray, compact, cloddy, slightly
calcareous, sometimes they are slightly micaceous, pelitic.

3

Aleurolites , polymictic, gray, greenish-gray, browm-gray,
micaceous, sometimes—sandy, consist of badly rounded graims of .
quarts, plagioclase,mica scales, not very compact,cloddy, platy, '
sometimes -with thin lsmination. Separate differences are grays
green, vith admixture of tufogenic material / up to 8-IC%/. The
cement is quarbzy-sericitic with afmixture of catbenate.

—. Sandgtones , gray, green-grey, somoiimss-with red hue,poly- |
mictic, sometimes-tufogenic ftq: to 20% of tufogenic material/, |
fine- end medium-rounded, consist of poorly rounded grains of
quartz , plagioclase, seldon—potassium feld spar, mica scales,
sometims-fragments of argillite and felsite. The cement is porous
argillaceous—siliceous, quartry-sericitic, sometimes— with admix
ture of carbonate. They are psammitic. _
|
Limestones , gray, light gray with violet hue, pinkish-yellc |
ow, compact, fine-grained, sometimes-sphanitic, with shelly bre-
ak, sometimes— sandy, with admixture of green—blue tufogenic mate

erial /5-6%/. Small pseudooolitic, more seldom-organogenic~frag-
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mental differences are seen. They are fine—grained, aphanitic.

The rochs of the hamarizard suite die conformably with underlying and ov ;
overlying deposits. The dip of the beds is st angles from 3540 to 60, seldom-30°,

The sequence in the Rod-i-Malume basin / fig. 9/ has the following structure / .
/ upwards/:

I. Limestones, light gray, pinkish, fragmental, highly ssndy, sometimes-pseudo _
oolitic with admixture of bluish-green tufogemic material, platy, not clearly-bedde '
IP=60 m.

2. Argillites, gray, cloddy with partings of aleurclites and sandy limestones |
/1=2 m/, gray—yellow. Limestones, gray, sometimes-wiolet ygray , compact , up to 5m
thiek, occur in the midile part. Gray sleurolites, more seldom- mcaceous sandston |
es, someiimes— with red—brown hue, tufogenic, green—gray, micacecus, platy sandston |
es prevail at the top.— 420 m

The total thickness is 430-480 m.

In the middle part of the sequence the following fauna was taken: Sturia sanso ||
vinii /Mojsisovies/,Spiriferine fragilis /Schlotheim/,Sp.cf. mance Bittner,Sp.sp.
ind.,Mentzelia koeveskalliensis Boeckh, Tetrectinells trigenella /schlotheim/ Hirsu
tella?sp.ind. !

Accerding to the conclusion by A.S.Daguis and A.A,Shevireff this fauma is cha- ‘
racteristic of the Anazi stage of the Middle Triassic. Probably, The Kamarizard
suite corresponds to the Anizi stage by iis stratigraphic vblume ,however, it is
not confiymed Decause of deficiency in organic remains.

The sediments of the KEamarizard suite w.re accumulated in the firsti stage in )
the conditicns of & shallow A2TUAT - oe, of which pssudocolitic limestones and 14 (|
limestones with tufogenic material are indicative. The ' 7w ' insular character of |
the marine basin '! preserved, probably,lafter on , however, the supply of the terr
igene material increased essentiel ly due to emergetic removul from land. |

The deposits of the Kamargzard suite were not found in other parts of the in- |
vestigated region, which is explained by deep eresion, proceeded to accuwoulation o I

of the upper Irisssie and Middle Jurassie.
SANWJAR SUITE ﬂ.‘z sn/.
The deposits, attributed to the Sanjar suite by us, were found only in the

interfluve of the Maluma and Rod-iSenjur, north of the settlement Jawza, at an ares
of some square km / fig.9/. They are represented by strata of limestomes, black-
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minutely-nodular, beddedy in the bottom, light gray, pink or yellowish, fine-grained i«
aphanitic, compact, with shelly break, non-cloarly laminated to massive — in the top.
Their thickness reaches 410 m.

Orgenic remains were not seen in the limestones of the Sanjar suite and its |
Middle Triassic sge is determined only by its positilen in the sequencejit lies confor-
mably on the deposiis of the Kasarizard suite, containing the fauma of the Anizi i‘t-ugu::
and trasgressively, with deep erosion, is overlain by the depesits,  atiributed conver
tionally to the upper section of the Iriassic system. _

The limestones of the Sanjar suite, with the oxception of the very bottoms of the
sequence, almost do not contain terrigenc material. Frobably, they accumulsated in an of |
open sea basing characterized by considerable depths / probably, half-pelagiél ares H
the lower suhzone of the neritic area/.They were not seen either as the -;"'_;i‘f"?t.uf
the Kamarizerd suite, described before, in other parts of the investigated regiom,
because of Pre-Triassic erosion, destrueted them completely.

UFPER /?/ SECTICN / T, /2 /.1'.

The deposits of the Upper /?/ section of the Triassic system are rather widetf |
distributed than the sediments of the middle section. They ere known mot enly in the
interfluve of the Hdd-i-taluma and Rod-i-Senjur, but also iz the eastern part of the
region, soutb—east of the cosl deposit of Madjed-i—Chob—i.Their transgressive bedding
ou the underlying deposits is typicel of them. first of all. There sre no noticeable
angular unconformities, but on the whole, the erodion , proceeded their deposition , i
is rather considerable. Due to it thick mbddle Triassic and partly lower $riassic depo
sits were destructed in the most part of the territory, as it was mentined before.

The character of the upper Triassie deposits in comparison with the lewer and
middle Triassic changes eszentielly:coarse~terrigene rocks of red colours prevail in
the lower part of the sequence, lavas of the Iintermediate composition with a great

amount of pyroclastie formations — in the upper pari.

Definute orgeniec remains were not found in the deposits, attributed by us té the
upper section of the Triassic system. Their upper Triassic age is supposed on that
grounds that they overlie unconformably the known middle Triassic depositsand are
transgressively overlain by the sediments of the middle Eocene / Turkestanian stage/.
At the same time these formaetions were not observed among J,rassic, Cretaceous and Fal:
eocene deposits,

By the lithological features.,the whole strata of the upper Triassic is divided
by us into two suites: lower-Galasum/ effusive—terrigene / and upper one-Tutak /vol-—
canogenic/,
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GALASUM SUITE ;'1:3{._,} gl/.

The deposits of the Galasum suite are developed in the environs of the settle— ”i;
ment Gala Sum, and also irn the east of the region, in the basibh of the Darre—i- Marghs {
ozor. They overlie different sediments of Trimssic age with inconsiderable angular
unconformity, but with deep erosion. In the region east of the settlement Gala Sum
they overlid together with basal conglomerates the deposits of the Sanjar, Kamarizard
and Chahaq suites, gradually cutting them . in & north-eastern dérection / the
summary thickness Bf "the cut“ Middle—Lower Triassic sediments for a distance of 6-T
km, is about I0O0Om/. In the east of the region ,in the Darra-i-Marghozor basin they
overlie alge with erosion immedimtely the deposits of the Jaw.e suite of the Lower
Triassic.

The deposits of the Gala Sum suite lie more often monoclinally with dip angles
of the beds fwom 20 to 40 , seldom=50-60°.

In the region of the settlement Gala Sum / fig. 9/ in the base of the Galasum au:LJ |
suite conglomerates of non—persistent thickness from 5-I0 to 20m, composed of medium— {
and poorly rounded coarse gravéls of different sizes, and also small boulders of difqu
erent limestones, gray sandstones, red ssndstones / like Permian ones/, quartzy por}j:h.‘
}"L‘H s dark green basic effusiems, quartz,etc, cemented with sandy—argillaceous, '1_
slightly ealecareous cement. fie . !

Over the basal conglomerates = +thikk strata of interbedding sandstones, con!lnme-h
rates, gritstones, red-brown-gray,lie. The composition of the conglomerates is the
same as'those which were described before, but usually without boulders sad enly sel-n
dom with coarse gravel fragments, Spmetimes beds of claret-red and malachite-green 111
aleurclites are observed.

The latters contain considerable admixture of volcanogenic material /up to 50%/.
Rare thin / down to 2 m/ interbeds of limestones, aphanitic, violet—gray, often aleur
mhitic/ up to 25% of aleuritef are seen in the middle and lower parts of the sequenc’ |
ence, Beds of dark gray-green effusions of the andesito-basalt composition occur near
the strata base,gnd those of greenish—-gray, vielet—gray andesites near the roof.

The total thickmess of the Galasum suite is not less than 1300 m. '

On the whole, frequant faciel replacements of some rocks whth others and fre-
quent change of rocks along the sequence without any noticeable regulabities. are
typical of the described strata.

In the region of the Darra-i-Marghozor the Galasum suite is composed of finer-
fragmental rocks: argillites, aleurolites, sandstones and seldom— conglomerates,dark

claret-red. Limestones / usually from gnrriuht to violet-red/ make up rare thin
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The apparent thickness of the Gelusum suite in this region is sbout 800 m.

The sediments of the Lalasum suite deposited in a water basin, of which plateax
of limestones are indicative. The character of the sediments, especially in the region |
of the settlemeni Calu Bum, is typicel of coastal, probably, del#gic formation fo
considerable degree, the depoaition of which took place in incinsiderable remotensss
of remeval sources. |

Appareatly, tiw sedimeats oi the Lerrs-i-larghozor regionm correspond to deeper— :
watered and wore remote seclions of Lhe baain from land.

PUTAK SULTE fTﬂﬂtt;.
The forwations of the Tulak suite were widcly developed in the region of the set—

tlement Tuiak / south of the selilement Maluma/. in the region of the settlement Tutak
ffig. 9/ the foraations of the Tuimk suite overlie the deposits of the Galasum suite

i

without visible conlomaity. hweir upper boundary was not observed because of the trans
gressive overlup of tlhe upper bocene with sediments / Turkestanien stage/. ;
The rocls, composing lue Jutak suite, ore represvhted maptimllf by trachytic [
endesitiec laves and more seldom—their pyroclastic compounds. The andesitic lavas pre— |
vails x il
The descriplicn of the rocks, mosi spread among the deposiis of the Tutak su: |

sulte, 13 glven Lelows

Irachyidg.Llisier lave ,preevish-groy, gray, more seldom=brownish-gray, -
equally etloured. Peldom— biotite,small laths of andesine in the main mass,

little alkaline feld spar, ocxystalline glass, carbonate, sometimes-quartz an
are in impregnatiocns of plagicclase No.4) , measuring up to 10 mm. The amygd
ules ,rounded in form ade filled with caleite; more seldur—chaleedon and 1
chlorite. Scmetimes plagioclase is vholly replaced with adalsite. The rock |
is porphyric, sometimes—relict; the main mass is trachytic, sometimes-also ||
reliet. g

Ardepithe lave , yruy-groegy,more seldom-blagk-green or browvo-green, compact
Zonal plagioclsse /No.40/, measuring 3-8mm up to 30% and single augite crys— |
tals are in impregnations. Laths of plagioclese, seldom—augite,poorly crys— |
tallire glass, cervonste, seldomquurtz / secondary/ sre in the main mass. i
The rock is porphyricy the main mass is hymalopelitic.

Some differences are slightly smygdaloidal. The amygdaloidal separstions are
rounded in form, secsuring up to I.5-2 mm and are filled with calcite, chale:
edon or chlorite,

Tufi=leve of iruchytic composition /ignimb rives/,grwy, pinkish-gray, green—
grayj the rocks ere compact, consist of sintered fragmenis of trachyte/0.1-0
Os4 om/, plagioclase/ oligoclase-endesine/, little quartz, separations of ca: |
carbonaie and ore minerals ure observed. They are psammitic, crystallolithop:
plastic, |

Lays _breccis of sndesitic composition, gray-green, brown-greeny uneqeully
mm.mmmm,mmm¢wmmmw
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surface, consist of andesine fregments , measuring up to 5-6 em,conteined in the lava
of andesitic composition.

Frobably ,otfberstinctural compounds can be distinguished among pyroclastic compounds
of lavas.

X1l the rocks are wniform in their outward appearance,they are massive,or of not
clear structure, compose bamnds, from 5-I0 to 50-T0 m in thickmess. The contacts of such
bends are usually mot clesr. Pyroclastic formations are distinguished from lava with di
friculty often. '

The non~total thickness of the Tutak suite in the region of the seltlement Tutuk
reaches 1000 m. ,

Lave flow and formation of pyroclastic rocks, psobably, toock place in wuter condi
tdons, at sny rate in the inftis) steges of the formation of the Tutek suite. The conco
rdant contact vith the underlying strate, which is”a shallow origin and containg
small flows of lava of the seme cqndtig g&g‘u&:r%‘ﬂt!hc sequence ,cony - .
firms it.

Final stages of eruptions, probably, took place in sub-eariel conditions.

JURASSIC SYIsTM /[ J/.

MIDDLE SECTION/DOGGER/.

In the investigated territory the Jurassic deposits are represented by the middle
section only. They crop out in a verv limited ares / altogether sbout 2.5 sq.km/. ‘
on the southern slope of the ridge Bandi-Badghiset in the upper reaches of the Hod-i
Karukh valley. The outcrops of the middle Jurassic deposits are traced in a band from
1500 to 3500m in thickness, of & sublatitudinal direction for an extent of about Il wkm
from the upper reeches of the Hod=i-Maljed~i-Chob—i in the east / where coal épenings
are located/ to the confluence of the streams Darra~i-Abdol Khana end Darre~iChashma—i |
Safed in the west.

The distribution of the middle Jurassic deposite in the esst and in the west
is sharply limited by rupture dislocations of Pre=ilbian age.

A small outerop of the same middle Juressic deposits is observed on the left sloj
side- of the Bod-4-Madjed-§~Chob-i valley, I.2 km south of the settlement ilamem, This
outcrop has a width of about 200m and an extent of less than 1 lm and is - 5
; ""4_“ schles in the zone of the overthrust of a sublatitudinal strike.

The middle Jurassic deposits overlie the lower Triassic sediments and red deposits
of the Permian age with erosion and anghler unconformity and in their turn they are
overlein by terrigene-carbonacecus deposits of the Albian stege of the L wer section of
the Creddicecus system with stratigraphic unconformity.
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The Triassic deposits, underlying the middle Jurassic, are developed mainly in tha
east/ the region of the upper reaches of the Rod-i-Macjedi-Chob-i/, in the west the Tri)
iassic deposits are observed as small erosive / till middle Jurassic/ remains(outlier:
or they are quite absent and then the sediments of the middle Jurassic overlie immedie
ately the red minerals of the Permain age.

Unconformity between the sediments of the middle Jurassic and the Triassic and Per

Permian deposits, underlying it, is strongly pronounced and is of the angular as well |
as of azimuthal characterjat the same time the rocks of the Albian stage overlie the J1]
Jurassic with a slight angular unconformity / up to 2°/, which can be ascertained only i
oh the grounds of geological mapping. i

The deposits of the middle Jurassic age are represented by non—carbonaceous mh:
aleurolites,argillites, more seldom-sandstomes, gristones and subordinate accumulation
of vegetative carbonificated materddl as fine-disseminated includions / coaly argil-
lites/,microlenses, thin parténgs and seldom as lens-like mccumulations ,up to I-2.5m §
thick. .

The distribution of the above mentioned varieties of rocks in the sequence is cha lf
racterized by considerable impersistency in composition and ithickness. It is well i
seen in the example of two relief columns, given in fig. . However, some regulari- i
ties, consisting,first of all , in repestedness of similar combinstions of beds, repsil
Placing each other in a definite order emd corresponding to the rhythms of sedimenta~ |
tion ,can be determined at detailed studying the sequence of bedding the rocks in the
vertical sectiom.

I0-II rhythms of this kind can be distinguished with a thickness from 3.2m to
I3.7T m, the rhythms with minable accuzmlatiemns of coal being the thickest.

The most characteristic 1lit-by-1it sequence of the middle Jurassic deposits,
made on the right side of the Rod@i@Madjed—i-Chob—i valley, * _ . yin the
central area of the ceal deposit, in the region of old coal workings / fig.l0/. :

Here on the tufogenic sandstones and tuffs of the Lower Triassic age / the lower I
part of the Jawza suite/ lie with umconformity:/rhythms are numerated with Roman |
numerals, and beds-with Arabic figures/

1. AMleurolite, sandy, gray, slightly carbonaceous 2.0 m
1 /2. Sendstone, quartzy, medium—grained 0.60 m
3. Argillite, carbonaceous, dark gray to black with interbeds of
bright coal from 3 to 5 seldom-I5 sm /puffy pastry"/ . . . . . . . 2.00 m
7 | 8. Aleurelite, sandy, greenish-gray e R B RN
5. Sandstone, quartzy, fine—grained with inclusions of small fragments
i of bright coal vs o LB m

6. Aleurolite, greenish-gray with interbeds of fine-grained sandstone 5.20 m
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I1{ 7. Argillite, @ark-gray with carbonificated vegetative detrite
and rare thin lenses of bright coal
8, Argillite, dark-gray with lenses of bright coal from 5 to I0cm
9., Aleurclite, carbonaceous, dark-gray with lenses of bright
coal up to I mm
I0. Clay, poorly carbonacecus, compact, fat, yngy with thin lenses
of brighteoal / up to 1 mm/
II. Coal, banded, brigh$ and half-dull
111 12, Argillite, _igray, poorly carbonaceous, foliaceous,with rare
interbeds of aleurolite abhd bright coal up to 5 em
I3, irgillite, dark gray, poorly carbonaceous with interbeds of
aleurolite and bright coal from 0.5 to 3cm. Lenses of fine—
grained sandstone are in the base
14, Sandstone,quartzy =, mecium-prained, light gray
v 15. Aleurolite, poorly carbonaceous, gray
I6. Argillite, dark gray with rare interbeds of aleurolite
(17. Sandstones, quartzy, inequigrenular, fine—grained with argil-
laceocus—siliceous cement
v I18. Aleurolite, dark gray with charred vegetative detrite and in-
\ terbeds of fine-grained sandstone up to 10 cm
| I9. Sandstone,similar to the sandstone of layer I7,gravelly material
is contained in the layer soil
Y1 20. Aleurolite, gray, with inconsiderable admixture of charred
vegetative . - .  detrite with sandstone interbeds, up to
I0cm thick
21. Sendstone, medium—grained, light gray
VI Lz. Aleurolite, poorly sandy, gray
23, Gritstone, quartzy, gray, trurnnl.ng into sandstone
324. Aleurolite, gray, }uorl:f carbonaceous, with sandstone interbeds
25, Sandstone, quartzy from fine-to medium—grained, light gray
VIII lzﬁ. Aleurolite, gray, poorly carbonacecus

27. Sandstone, quartzy, from fine— to medium~grained, cempuct, light
gray
28,Aleurolite, gray with thin interbeds of fine—grained sandstone
and lenses of bright coal dp to 3 om
IX (20, Sendstone,fine-grained to short-grsined, brownish
30. Argillite, gray, fragmental with rare carbonkfiosted vegetative
detrite

2.m i1}
2-3:" -1}

2-5‘3 m

0.5 m
u-m m

5.10 m

4.50 m
0,40 m
0,70 m
2,90 m

2.00 m

TIBU m

1,00 m

5.2{] il

2.00 m

I1.20m

G-Tﬂ m

0.80 m

0.40 m

1.0 m

1.40 m

?ijﬂ' m
0,60 m

0,40 m
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[ 31. Coal, bendedy bright and half- dull 0.I0 m
» 32. Argillite, poorly carbonacecus, compact, gray, with
: fine carbonificated vegetative deirite 3.0 m
33, Sandstone, quartzy , medium-grained, yellow-gray 0.0 m
33.Aleurolite, with interbeds of sandstone with gravelly
material 1.00 m
35, Sandstone, quartzy, ﬂ.nn;- medium-grained with admixture
of geavelly material, compact 0.0 m
. 36. Aleureolite, gray with interbeds of fine-—grained sand-
stone 0.80 m
The total thickness 80.00 m
Gravelly and pebbly conglomerates of the :lbian stage lie over without visible
unconformi ty. |

there a

In the described sequenc aleurolites,28% argillites and carboneceous argilli
ites, I3% sandstones and gritstones ,2% coal by their thickness.

I km north-west #n the nodth-western section of the coal depesit another sequence
of the middle Jurassic deposits was studied in details,.The relief column of this seque
ence is given on fig. 10, section I5. ,

As = vhole, by the combination of lithological differences of the rocks and sequa’
ence of their alternation, this sequence difffers little from the before described.
Some rhythms, distinguished before, can be ascertained here. It favours the possibilit
ty of comppring the sequences, at any rate those, which are located at little distanc-
es.It is possible practically and we shall deal with it later on in the section "Coal
presence” .

In the sequence of the north—eastern !ﬁﬂﬂl of the coal deposit the correlation
of the rocks of different gramulometric compositionschanges in comparison with the
described beforeiThe amount of argillitesfand carbonsceous argillites, which are
34% by thickness, increases sharply and oorrupnunily the amount of aleurolites
decreases down to 50%. The summary thickness of sandstones and gritstones somewhat
increases and amount to about 3%, This increase takes place because of the increase
of thin interbeds / from 5 to I5 em/. The total thickness increases up to 96.75 m,
perhaps, due to higher parts of the sequence / about 30 m/, which appear here bevause
of incenformable overlap of the Jurassic deposits with Albisn conglomerates. This
angular unconformity does not exceed 2° here, apparently.

In a western direction from the sbove described sequences the middle Jurassic

deposits are poorly exposed. Judging by some outcrops one can suppose that the gene—
ral character of the sediments changes mtmmmﬁ,” r
a
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argillites and aleurolites increases and the total ceal saturation of the deposits
decreases.

In the marginal western peihds , along the valley, located east of the Darra~i-
Abdol Khana on light tuffs of the L.wer Triassic age(ihe Lower part of the Jawsza suil
lieswith poorly expressed unconformity

I, Sandstone, quartxy, fine-grained, compact, white, with limonitic concretim
irregular in form, with voids inside, filled with white quick sand 3.00 m

2« Clay, compact, gray, cloddy with interbeds of aleurclite with

fine vegetative detrite. Interbeds of carbonaceous clay, dark gray ,with
lenses of bright coal, up to 2-5 em in thickness and limonite
concretions —in the top « « « + = + = + + + 22,00 m
3. Sandstone, quartizy, fine-grained, gray 0,50 m
4, Interbedding of compact clays, similar to the ones, described in
layer "2", with aleurolites.Carbonaceous clays, with thin lenses

of bright coal are in the top 27.00 m '
5« Sandstone, quartty, fine-grained, greenish-gray, with aleurolite
interbeds 0.0 m
6. Clay, compact, dark gray with imterbeds of aleurolite, argillaceous
yup to 0.6 m thick, Clay,earbonaceous, dark is in the top 20,00 m
T+ Sandstones, quartzy, inequigranulat ,from fine— to medium—grained,
with rare gravelly material 0,40 m
8. Aleurolite, gray with greemish hue, platy 3.50 m
S+ Clay, consolidated, black, with rase lenses of bright coal, up
to J om thick 0,50 m
10. Aleurclite, argillaceous, gray, with partings of gray aleuritiec
compact olay 11,00 =
1I. Clay, compact with small carbonificated vegetative detrite B.0O0O m
12, Aleurolite, argillaceous, similar to that in layer IO 6.0 m
13. Aleurolite, argillacecus, greenish-gray 2,50 m
The total tjickness i03. 0 m

Over,conglomerates and limestones of the Albian stage lie without visible un—
conformi ty.

The described gequence, probably, charscterizes the section of depression, durir
which the accumulution of coal-bearing sediments of the middle Jurassig took place,
wore remote from removal soufces . |

As a whele, thickness change of some layers and often lens-like characier are

B



- 40 -

comparatively quick submergence of spatial territory. This submergence had = ep¢
rogenetic character. _

Rather small territories of the distribution of the middle Jurassic deposits
in the studied region kre conditioned by tectonic movements of post—Jurassic age,
vhich were of the disjunctive characier, and the following erosive-denudation pro.
eesses ,preceeded the traspgreasion of the iAlbian sea.
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CIGEAC DU SYHTIM,

The Cretaceous a_;.rn:éua{n the limits of the lLescribed territory is represented by
both sections, The Lrtt-uam deposits are developed in the northern part of the region |
at an area of 450 lm » They compose a narrow band /0.5-3 km/estending in un almost 1. |
tudinal direction along the southern slopes of the celsels,hohi-tandi-dalbe andBand
ridges. The Cretacecus deposits crop out north of these ridges: On the north—west of <-o |
region- in the upper reaches of the left trhbutaries of the husk, in the north—east-
in the Laman basin.

The Cretaceous deposits lie discordantly on the older fermations and are ovoil:is
conformably by Feleocene.oncs. Usually they lie gently ,sometimes forming folds with
dip engles of the beds #u the wings up to 20-30"and only in the near—fractured zonc:
they lie steeply,up to overturned occurreunces.

The following formations are distinguished among the Lretaccous deposits:ilbj..,
Cenomanian and Turenian,Conincien,-enténian and Cespanien,Musstrichtisn, the lower part !
Maastrichtian, the upper part, and banian stages ,-'"fig.ll,:".+

LOMER SECTLION
ALBIAN STAG.. /fer,Al/

The Lower section of the Cretaceocus systemn in the studied region is represento:
by one slbian stage. It comes out to the day in all the mentioned plaeces of the tre
ceous deposits distribution.

The Albian stuge is reprusented by terrigene—carbonate struts,composed of limesiv ¢
es,marls,clays,sandstones and coi, lomerates. The description of the rocks, composing
the deposits nf the Albian staghg: is given below.

The limestones are brownishe,brownish—yary,grey,sometimes black. There ure fine—
and medivm—grained differences ,parer- aphanitic,uwcong them. They oftea contein finc
organogcnic detritus end are orgendgenic—frugmentnl with fragments of pelecypod tesis,
Lryozoans /up to 50,5/. The presence of finc—oolitic limestones with separute spheric o

fme-..._mﬁ.qu

or oval ocolites,messuring up o 0.5 may/rarely= com lc», end micrograined - = °" 1 guicd
i.h,filling the 5§ sy be tween thalff.i.g.?f- 3
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+ .
~¢ have not mude o more detuiled sequence ol tiw Lretaceous systen/taking tuc w..- |

scale in consideration/ as there ure only rare finds of fossil,lithological monoton

and comparatively smal! thickness of some stuges,often eropping vut in precipitous

slopes.
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jocetives the limestones wure sendy-gravelly / preius of gliuconite, uurte, sericiti
el feld spor,freguents of acid effusive rocks/, of len= clourite—dceccous/ greins of
quartz,mscovite seales/, or argillaceous. s & rule, the; are fine— aud nedivm—becded,
wore seldom=non clearly-bedded,or cloddy, massive ,platy.The lineslones composc Lanea up
to 2030 m or single interbeds ,0.l=Z m thick.

Gireeni sh-brown,light=brown marls are of a subordinate meanin;.The, ure composea of
microgreined argillaccous—calecitic mass,quartzite preins sre pelitized. ';'hn}'aﬁ.ftr&u wrpil
laceous,aleuritic/quartz yreins up to 0.02 mm/,micaceocus,fine®bedded,thin=platy.

The clays compose bamis ,up to % m in thickoess. They are groen—gray,-ark pray,ac
seldom they are black,smull-tabular or foliacecus,soft,sometimes they are linmy,ciceceous

The sandstoues are [ine—groined and tiic aleurites are light=—gray or red=brown. ihey
are oligomictic , esseuntially quartzf rocks with an inconsidersble quantity of muscovite
flakes,feldspathic grains and fragments of acid effusive rocks. ITlhe yrains are of midule
size,helf-rounded. The jore cement is caleitic or argillaccous—calcitic or muscovitic=
quartz cement of caving. Sometimes th rochs are ferruginized sud browm. Lenses anu intel
beds of quurtaz gritstones are se.n among them.

The conglomerates are Lrownish—gruy,lizht greay sod are observed in sose sectioves. il
Ihey are fine-peblly and medium—pebily,quurtzy with well rounded and sized pelole.tie
cement is sandy-argilleceous—carbonate,irregularly grained. brown=bleck limy cony lomerate
es with small pebble of limestones and gleuconitie=-sundy-caleitic cemeut are sceu in th
sume scciion.

The section,observed in the upjer resches of the Larye~i-Tageb Laman,descrilbed ujs
wards, charscterizes the interrelations of the Albian formations. /Fg 14-20/

1/ Light grey quertzy conglomerates ahd gritstones with interbeds of sandstoues. . . .
s « » ovisual thichne:ssa=H.0 m.

2/ Bluck orygancgenic-detritic,oolitic limestones with argillaccous interbeds = 25.5 m

3/ Gray schistose clays with limestone interbeds . + . s 2 e 4+ e+  =22.0n

4/ Crayish-trown orgunogenic—detritic 1limesSlones o« « o « ¢ o « ¢ o o « o o =35 m
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6/ CGrecnisli-gray clays with sandatone interbeds « « o « « o = « « s s s s s =l m

74 sandy limestone,turning into sendstone . « « o « « + & - e = M

8/ Greenish—gray argillececus marls « . + + « o o ¢ o s s s s s s s s s s s o=i0eli m

The visusl thickness of the ilbisn deposits is 95 m. lhe oenomsnien and iluroninn Jeg
posits overlie them /probably, with inconsiderable erosion/. The underlying svetivas of 1
Lthe deposits are not stripped,however, bed o 1 is eitributed to its Lﬂ:?‘prnbnbl;,-, i ix
not to the basic horizon.Thus, white,light Lrownish=gray gritstones and sendistones,

quartay ,micaccous vith argilluceous-culeitic cement,27.5 m in thickness/ underlying fine-

colitic detritic limestones/ overlie the Juressic deposits,6 km soutli-west of the deseril.
ed ureu, behind the pass sabzak.
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However, the basfc horizon, represented by frogmental deposits, are seen only & in
some places. For ezample, brownish-gray lim; aliurites and marls /visual thickness-g w/,
turing inte oolitic limestones overlie the Jurassic strata, T km souvtheast of the ﬂeug;_ﬂ
section, east of the coal deposit Masjid vobi.

There are no fragmental deposits in the section base ment west of the Sabzak pass.
Flafine—ocolitic or fine—crystalline lizestones, containing only interbeds /up to 2 em/
with rare small pebble of the Permian red recks lie on the northern slope of the Darrah-
i-Cazak,.

The section of the Albian deposits has the folleving structure in 5 ka north-
northwest of the settlewent Dala tu. fupwvards/; /fig. 14/

I/ gree:dsh-brown, brovnish-gray, argillaceous, aleuritie lirestones — visual thickness 4m
2/ browndsh-gray argillaceous limestones with interbeds of black oolitic ones . . .. ;=6.
3/ Gray, greenish-brown marls with interbeds of black velitic or orgmuogenic fraguental
limestones with Haustatorsp,., Pierotrigonie aff. nliformis Perk., Liza sp., “odiolus sp.,

Hypaeanthoplites Bp. « . « + & « o o s = = 2 a2 o 2 s o s 2 = = = = a = = s =« = s =« =« 253.0m
4/ Black oolitie limestones with interbeds of organogenic-fragmental ones witi Pterotri-
gonien aff. aliformie Park., Chlamys sp; . . . . . B e s e s e s s saas e s =2 0m
5/ Gray, dark gray, organogenic-fragmental limestones with clay interbeds . . . . . 38.%
6/ Greenish-, yellowish-brown, nrgilliaceous limestones with interbeds of limy conglome-
rates and greenish-gray elays . . . . « .« « 2 « o = « & T . e s« =4L.Tm
are in contact with the Permian deposits along the fraeture.

The fossils are: Colombicerrs sp., Amphidonta ex. gr. latissicza Orh., Corbula
goultina Piet. et Camp., Pinna robinaldina Ort., Crommatedorn ef. earinatus Sow.,
Phnl-da-? sp., Leda sp., Thetironia sp.

The Masstrichtisn and Danisn depesits lie diseordantly higher. The total tLickmes
of the described deposits is 1.7.1 m. The similar section is obscrved west of the des-
cribed one, on the right bank of the Hodi-Darakhti-Tut. /fig. I4/.

The section of the maximuz thieckness is observed /Cherkessoff U. V. ete, 1962/,
south of the settlement Khwanja-sahab. [fig. I./.

1/ Gray, dark gray limestones . . . . « . . . . i1..200m
2/ Gray clays with limestone interbeds . . . . . . . 26.3 m
3/ Dark gray colitde limestones . . . . . . . « & « &« Zesm
4/ Gray Clays « « ¢« o ¢« + o s s s o s s s 08 s 0 s i2.8m
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5/ Gray oolitic limestones . . . . . . . . 4.0 m

6/ Brownish-gray aleuritic clays . . . . . I4.5 m

7/ Gray lidestones . . « « ¢« « « o« s 2 s o 25 m

8/ Greenish-gray, dark gray clmys with lisestone interbeds with Neohibolites cf.
styloides Pewg., Linotuigonia sp., Douvillicers mgmmidatum /Sehloth./, Bondabiosins
ef. cigatum /Mewtet Ink-B¥;/ . . . . . . .. c s e e e s e e l02.6m
overliy the Permien deposits transgressively.

Seam 8 is atiributed to the upper and middle sub stages, seans 4-T -to the lower
substage of the Albian stage. Stage I-1 is attributed to the Aptian stage by Cherkess
sofff U. V. However, the fossils, found by him, are indicative of the Albian age of
seams I-3. In this case the total thickness of the deposits of the Albian stage is $85.2u j{i
in the described sequence.

The cited delerminations of the fossils confir: the Albian age of the described
deposits, most likely the middle - and upper Albian age. The Albian stage is present
in its whole volume only south of the settlement Ehwaja—sihab.

The Albian deposits overlie the Fermian, Triassic or Jurassic deposits transgressi- !|
vely with sharp discordance. The Senomanian-Turonian overlie them /probably with ineon- |
siderable erosinn/ or the terrigene Mastrichtian and Danian deposits overlie them whth
sharp stratigraphic disconformity.

The thickness of the Albian deposits changes slightly by area, increasing from
100-I20 m /in the region of the pass Sabzak/ in a western direction, reachin: I40-185m
at the settlement Khwaja— Sahab.

The character «f the described deposits is indicative of their accumulation in
littoral and neritic zones of the marine basin, which is shallow and warm, corresponiing
to the
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beginning of the merine transgression. Sedimentation took place ,probably, in the margis
al pert of the bLasin. The lithological composition of the deposits,thickne:s increasing
Jup to 47 m/ north and north—west/ hepoff Ju.P.,etc,i1961/ and nppearance of the Lower
albian substage/Ivenoff 5.l.,ete,1961/in the scction at the settlement Khwaja—sahub and !'

north of it,and also tie sbsence of the Albian/end of Cretaccuus in general/ deposits
the southern part of the studicd srea on the ridge sclsela Koh-i-lLawinder/ Fb'iht bt

Une een suppose thot the iand was situsted immediately south of the southern outc §
opops of ithe Albiun deposits,observed at present, i.e. the shore line passed along tis
modern southern slopes of the selsela-foh-i-liand-i-ilaba and lhwaje -Abdal.

UPPER SDCTION.
fCrs f
The Upper section of the CUretaceous system is represented by all the stages, develd .
ped in the north-western and north-eastern parts of the t-errit.oryhf thie described reflion
The Cenomanien and Turonian ltq,n non-divided ;"Lr et/

——-——-———————-———--.--—-.-—————-—.— — i S i

They are elso observed south of the ‘ab-ak pass and northwest of the region, along the
left tributaries of the Kushk.

The clrhonﬂ-b:::rgillmim strate of the senomanian and Turonian stages dre repre—
sented by clays,marls and limestones.

Feer sli’l-gﬁiiﬁwi:, tali;e.m'a..li%m dark gray or bleck clays prevail in the ueq.uthtﬂ ]
They are foliaceous,flaky or fine-lumpy,often densey schistose. The clays are usually
calcareous,aleuritic ,micaceous differences are secen.

(ireenish—-, brownish-gray marls usually compose interbeds amoog the clays. Their
main mass is miecro—grained, and is composed of approximately equal quantity of small
grains and flakes/0.0l mm/ of the pelitized calecite and argillaceous minerals. Frequent
/15=30%/ aleuritic/upto 0.03-0,05 mm/ greins of quartz,calcite,glauconite,more rarely |
of feldspar,separate muscovite flakes,small ostrabod{ Lests are seen in it. The structus
re is disorderly. The marls are fhim-bedded and sre charascterized by thin-tabular jointii

ing,massive differences are observed more seldom.

Greenish=gray,brownish—gray limestones are represcnted by some differences. The)
are fine= and micro=-grained rocks,sandy-eleuritic,micaceous, often with orpencogenic
detritus. Their main mass is composed of isometric grains/measuring 0.05-0.2 mmpr about
0.01 mm/of calcite, slightly pelitized ,with frequent /up to 15=20#/ frayments of bryo:
oans,pylecypodeoquina,ostracod/?/. 8ingle rounded grains of glauconite and semi-rouud:
ed ;reins of nquarts,measuring up to 0.0Tmm are seen. _Le structure is disorderly.:rgil-
laceous differences are also observed.All the limestones are thin-bedded, with thin-
and unequally-tebular jointing.

———————— R |
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we can judge about the texture of the d_eacri.hed atrata by the E’E?umlub;ar\red 8 km
north-northeast of the puss Sebzak. /fx;r z‘f;ﬂ’/
1/ Lark greenish=gray micaceous marlsjargillaceous marls,clays. Interbeds of ﬂklld.‘p’. limes
stonejthe basic interbed-with glauconite unc  phepsphorus.lnoceramus ex gr.labiatus -chlo.
Amphidonta aff.columba ,Lam.,spondylus sp. were foumd in the band base from thic hill wast

waste. . = » —]8""50.0’ m
2/ Gray,vro-nish-gray fine-;rained limestones with apBanite interbeds . . .~8.5 m
3/ Grevnish-gray,sandy,ergillaceous limestones . . . . - 15.0m

4/ Greenish-gray fine-greined limestones ,containing fapproximately Sm/the fossils of
the Lower Coniaciun substafe in the upper intervaml, und under it =the fossils of the Jp—
per Turonian substage:lnoceramus ex gr.Kleini Miill.,ln.cf.undulutus Mant.,rwophidonta sp.

s« » s+ 2 w150 m over-
lie the Albiun deposits,probably, wiih incousiderable erosion.

The Turonian limestones form rocky benches in the relief. _
The total thickoess of the Cenomaniun-Turonian depesits is ulout 50 m.

1/ it EN-gray,sancy,gluuconi tic limestones R o
2/ tireenish-gray wrgillucecus limestone s s = s = «4040m
3/ Brownish-gray fine-gruined limestones s+ s+« o1.0m
4/ Greenish-brown argillaccous marls s s s s s . 0.0 m

5/ Brownish-gray fine-grained limestones with lnoceramus wuff.labiatus Schloth.,ln.uff.fzls
catus Neinz,In.cuvieri -ow.,In.eff.striato-concentricus Gumb .,In.sp., Arkhangelskiceres |
BPsy =+ s » 210.0m

6/7reenish-brown,greeni sh—aray,argillacepus parls withGryphaea vesiculosa, turkestanice
ﬁubk.,!mtrmul ﬂf.stﬂ-h—emmtﬂcm Gumb. s " .Ei,ﬁ m :

outerop uvver the 'turfedﬂ foot on the southwest side. of Larrah-i-@azal,in the upper reach—
es of the Uurge jorge. FrFig 64

The Maastrichtian and lanian deposits overlie them with azimuthal and angular -is-

cordance/fig4§/. The total thicknes of the described deposits is l46m/seaml is,probably,
attributed to the Albian stage/.

The similar character is typical of the Senoman+—=—Turonian deposits of the northern
slope of the ridge Selsela=Hoh-i-Band=i-Heba.The following ﬁefwnﬂ. is observed south of
the settlmnw;jhﬁabchﬂ‘rhepuff Ju.p.,etec.,1961/.

1/ Dark gray clays with limestone interbed in the basements . .20.0 m

2/ Gray limestones with Mantelliceras mantelli Sow., e s 2.0 m
3/ Dark gray clays,slightly sandy e s 9l m
4/ Dark gray cryptocrystalline limestores s JJ5.0m

overlie the Albian deposits.

The Cenonian marls overlie them. The total thickness of the described de osits is
12311 Me
The position of the considered deposits in the section/overlie the ilbian deposits
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are overlain by the Coniacian deposits conformably/ end also the gathered fossils/besid—
es the mentioned above-Inoceramus apicalis voods,In.aff.Annulatus Goldf, yn.lusatiss
Andert.,Herisster aff.nucleus Desor,Mammit@s/?/sp./ ere indicative of their Turonian age
Frobably, both substages of the Turonian stage are present.Negligible erosion in the
"of the densidered strats/overlying the Upper Albian substage/.slightly noticed in most

sections or not noticed ;a:i. ﬂ:ﬂ:;ﬂ? to duppose that the Senomanian stage is present in
it,though partly.The find/of ons of the secticns Amphidonts aff.columba Lam./of the Senoe
manian-Turonian form/ confirm the latter fact.

The thickness of the Senomanian-Turonian deposits increses westwafd,from 80 m/the
Leman basin/ to 120-I148 m on the western termination and northerm slopes of the ridge
Selse}d Koh-i-Band-i-Baba. The minimum thicknesses of the (enomanian-Turonian dejwosits
/80-60m/ are seen slong the southern slope of the ridge Khwoja Abdal. The faciel composit
tion of the depositsdoes not change practically.by aresa. |

The Benomanian-Turoniun deposits formed in a shallow marine basin, underj_-ungfincﬂnai-a:
derable fluctuations of the level only in the “enomanian age,probably. |

Santon, Coniscien and Cenpanian steges . | nen~divided /Crcatstecp/.

The Coniasc-Santon-Campanian deposits x.-.t.vl:::r«:lq;‘?-:I in the Leman basin,in the band,passing I
through the pass Sabzak and in the north-west of the region,along the northern slope of I
the ridge Selsela Koh-i-Band-i-Baba. i

From the lithological point of view this is an uniform carbonete strata,congigting of
limestones,marls,clays and aleurktes.

Limestones,greenish-brown or brownish-gray ,are seen by interbeds ,up to I5 m thick.
cenly in the basé of the section.They are fien—grained/the main mass is composed of anguli
i ometric gr-ius of slightly pelitized celcite,measuring from 0.03 to 0.05mm or0.05¢0.2m
aleuritic /up to 5% quartz grains and glauconite grains,measuring up to 0.03 mm/,sometim
they contain organogenic detritus,thin-bedded with thin- and unevenplaty jointing. '

Marls,greenish-,bluish-,browvnish—gray,prevail in the section. Their main mass is
micrograined,argillaceous—calcitic/the nl.lc:lt*.s pelitized / contains rare aleuritic

grains of quartz and glauconite. The rocks are thin-layered,thin- and unerel:l_flblaty, with
shelly,chip-like,spheroidal jointing.

Clays,light gray,highly cnﬂcum_,n.rgillmnous,thin-bndﬂad,ihin—plu.ty. Aleurites /
,i"n.ui clays/ are seen only by separate interbeds among the marls.

The section,ocbserved along the eastern and southern slopes of the Laman basin, ham
the following sppusfdnes /upwards/, ,'( Fig f;z“;"/
1/ Greenish-gray limestones with lnoceramus cf.lusatiae Andert,ln.cf.schoenbachi Doehm.,
In.aff.wandereri Andert,In.cf.inconstans woods in the Up,er interval ,5 m thick funder
them=the Tossils of the Upper Turonian substage/ o o s 10-I5.0 m
2/ Light brown marls with limestone interbeds « s s« 20=50.0 m
3/ Greenish-grey limestoues,fine~grained with Inoceramus aff.sertzi And.,In.Lusafise and

.—.ﬂ
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In.aff. schloenbachia D ahme « o« « 4« o ¢+« cs o o o o JO=150 I
4/ Greenish—,bluish=gray msrls,replucéd  eleng the strike by licy ¢leurites or clays. |
Grypfuea vesicularis Lem.,Exogyre decussata Goldf.,liscoscaphites/7/sp. are seen in i
the upper part,spondylus siriatus Goldf.,lnoceremus heenleini luld,In.afffderiensis i
Labr.,"Neutilus"sp. s s s 8 s s e s+ o1eD=200.0 m.
The Maastrichtian deposits overlie ithem conformably. The totul thickness of the
considered depozits is 220-270 m. .
The following sectios south of the setilement Khwoja-Suhab is descrifed . /Chepott |
etc.,1961/. I/ Dark grey,slightly sandy marls . . 7.5 m i
2/ bLerk ,dark gray,slightly sandy limestones . . .J8.8 m |
3/ Vark gray sandy clays e o0 14U m 5
4/ Gray fine-grained clays with Gewesiceras amudariensis 1ljin,lnoceramus .
Sp.j,baculites sp., Nautilus sp., Spondylus sp., Cardium Sps . « lUUm

5/Grayish-brown sandy clays with lnoceramus sp., daculites spe o o To0m |

. if

€&/ Gray merls yri; limestone in the roof.The fossilsispondylus spinosus |

Jiow./, pondylus ef.stdatus Goldf.,spondylus sp., tnoceramus 8p.l,2,Exopyra sp., Terebi|

bratula sp., Gryphaea sp. s s 0 s 0 w285 m . |l

T/Grey ,dark gray zarls with Spondylus cf.striutus Goldf., Spondylus spind,
osus,/cow. ,l.ophe cl.semiplana/Sow/.,Inocerums ex gr.balticus Doha.,Baculites sp. ,C;r’ﬂlﬂ'j;
thyris sp.,Texanites sp., Ustresasp.,Lima sp. s s s 0 0 s s +40m |

8/ Greenish—gray sandy clays s s s s 4 s s a8 m |
[he Maastrichtian and Danian deposits overlie them discordsutly.lhe toial thickness nt:hi
the deposits in the given section is I75.8 m. Une can suppose that the upper part of all';'
seam B belong to the Maastrichtian stage,us Gryphaes vesicularis Lam,,Chlamys sp.,3pon-

dylus sp. were found by us. !

The mentioned fossils,and also the gradual transition of the considered depesits
to Senoman~luronian and Maastrichtian dre indicative of their Coniac=Santon-Cempanian
aues A1l the three Lower stages of the Senonian deposits are present in the section g
/besides the north-western part of the region/.

The maximum thickness /270 m/ of the Coniacian—Santonian-Campanian deposits is
in the Laman ba=zin. “hen the facies are invarieble, their thickness decreases in the
north-western part of the region,on the northern slope of the ridge Selsela Koh—i-Band
i=Beba up to 150=180 m,with the minimum thickness /60-10U0 m/ on tlie southern slope of
the ridge Khwoja Abdal.

The formation of the Cescribed deposits took ploce in the marine basin with a
stable shallow regime.

MAASTRICHTLAN STAGR . Lower part/ Cr, mi/

The Maastrichtian deposits are developed in the Laman besin and « .'.cropvj:.hng ihe

—_—-ﬁ
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the southern versant of the Ehwoja Abdol.Scours,isolating the argillaceous-marlaceou |
lover part, considered in this section, from the upper part, overlying it,sre obser .
ed among them.The argillacecus-marlaceous strata are composed of marls, clays and "
aleurolites. =;
_Marls, greenish—gray and gray, compose nearly the whole sequence.Their main mass |
is mierograined, poerly micaceous, with quartz grains, muscovite flakes, thin-bedded
and thin-platy. .5.
_Clays_, light gray, highly calcareous,thin-bedded and thin-platy. iig
¥West of the pass Kotal-i-Sabzak brownish-gray marls of the Coniacian-Sentoo-Cam-
pankgn stages up the sequences gradually change into greenish-gray, greenish-brown, ./
sleuritic marls, 40 m thick,containing the following fossils: Gryphaea vesicularis La . |
Gr.vesioularis Lancvar.oinilis Pusk. Licstres sp.,Chlgays ox gr.dujardini Reem. el |§
cf.quinquecostata Orb, Cylcothyris aff.bangasii Orb. /fig. 6 ,25/.

Then ,after the dwmitfed band of lo m, red conglomerates and sandstores of the
united Maastrichtian and Danian stages crop out.

The lower boundary of the Maastrichtisn stage is drawn conventionally in the
place ,vhere brownish-gray marls turn into greenish- gray ones.

Light gray calcareous, micaceous clays, changing inte argillaceocus—pyritic concry
tions and Chlemys dujardini Roem. are seen along the western slope of the Laman basi |
in,I km north of the settlement Musami in the upper parti of the Senonian sirata of
the maris /fig. 6 Ko.l6/. |

Their thickness is less than 20330 w / the lower boundary is drawn conventionally

Sandy limestones and aleurolites also of the Maastrichtian stage overlie them wif
wvith stratigraphical disconformity .

The similar phenomenon is observed along the eastern slope of the Lamn Basin. Gre
enish= gray, greenish~brown aleuritic marls with Gryphaea vesicularés Lam.,over 20 m
thick, are seen in the upper part of the Senonian strate of the marlsifig.6 No. 18/.

The limestones and sandstones, described below,/see the Msastrichiian stage,lower: f
part and Danian stage, united”/ overlie the first with erosion. The Jower boundary of
the Maastrichiian deposits is also drawn conventionally.

The found fossils and also the position in the upper part of the continuous se- |
quence of the Senomian deposits are indicative of the Maastrichtisn age of the descril.
ed deposits.

The Thickness of the Masstrichtian deposits in the Leman basin is,probsbly, not 1
less than 30-50 m/ the lower boundary is drawn conventionally/. West of it the thickne
ness decreases due to shearing of the Massirichtien and Danien united strata of olderx
formations, Thus, IO km west of the Pass Kotal-i-Sabzak , along the right side of the
Tagab-i-Mohammad Khan the Senonian marls/ about 80 m thick/ crop out in under the red
strata . In the upper part of them Gryphsee vesicularis Lem.,Exogyre decussata Geldf, .
Discoscaphi tes/?/sp./the Campanian~ Maastrichtisn forms/ yere found. |

i




ness is only some metres. The similar picture is observed north-wesr, 2 km east of
the settlement Darrah-i-Jowal, where Gryphasea cf. vesicularis Lam., Chlamys sp.,
Spondylus sp. we:r: found directly under the red sbrata in the upper part of the
Cenonian strata. {
The accumulation of the described formations took place under the conditions of I
the marine basin existence with a shallow regime during the previous ages. Theng a
shorti—term lamd elevation took place in the middle and in the end of the Huutrichtiﬁjj
an age, probably, the first one was changed by a new inrush. The land elevatiun was |
connected ,in all probability, with inconsiderable tectonic dislocations and was

fixed by the occurrence of the red strata erovsion on the lower part of the Maastrich-'
tian deposits and with unconformity on older omes. '
The Maastrichtian stage, upper pard, and Denien stege,united /Cr.m + d/. |
The Maastrichtian and Danian non-divided deposits are seen in all the places of ~|I
the Cretaceous deposits dovelopment. !
The band with the Mapastrichtlan fossils is observed everywhere in their basement
A8 this band together with the bar:en red strata, conformably overlying the latter,

lies with erosion and unconformity on the Maastrichtian and older deposits, we call
them as Maastrichtian and Danian non—divided deposita.

The basic band is composed of sandstones, aleurclites, limestiones.

The sandstones are light brownish-gray, yellow, yellow—gray. They arc fine— or
medium—grained,oligomictic/ quartzy/ with argillaceous—calcitic cement, medium—beddec °

The aleurclites are brownish-yellew or light gray, fine— and short—grained, als«
essentlally quurtzy, calcareous, thin-bedied.

The limestones are light browm or light gray, usually sleuritic—sandy, massive ¢
bedded, sometémes—compact and very hard.Dolomitic limestones are observed in the mie:
and fine—frained salcitic mass of vhich small dolumitic rhowbohedronsf0.05-0.07 mm/
are up to 3-40%. The above mentioned mass is poor;y argillaceous. Quartzy aleuriti
greins are seen in an inconsiderable quantity.

The overlying red terrigene /locally-gypsum-bearing/ strata are made up of eith
conglomerates, gritstones, sandstones and aleurolites, or wlays, gypsum and sandston

The conglomerates are brownish—cherry, fine-and medium—pebbled, bedded. The peb
is middling or well round, well sorted, There are dark red, lilac-gray, more seldom-
light gray sandstones, fine— and medium—grained, sometimes—the)y are qu.rtmy— like, t
then-aleuroiites, locally-pink-white limestones, medium-groined and organogenic—frag
ntal .The cement is sandy-calcitic-argillaceous, irregularly grained. The conglomerat
make up separate bands, up to I0-I5 m thick, or interbeds amony gritstones and sand-
stones.

The gritstones ,sandstones, aleurolites are brownish—cherry, durk-red or pink-—

yellow. Usually the rocks are inequigrsnular, essentially quartzy/besides quartz fr¢

ments of aleurolites and “‘illimfjd—mﬂl—wﬂl_—
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The clays are dark claret-red, red -l;:rum, more seldom— gray,greenisb-gray,They

are aleuritic—sandy,often-dolombtic, lmpy
The gypsum is white, grayish-white.It forms nodules in the clays, either-lens-like |
interbeds,up to I m taick, with thin interbedding of mypsim and clays. |

Sowmewhat different saqﬂﬂmﬂs of the descrihed deposits are chserved in the region o
thie pess Sabzeit,in the northern part of tle lamen basin and bn north-west of the reglom
J£ige5/.

west of the pass Suhrak a turfed ares febout I0 m/ is over the Manstrichtian marls
on. the south-eastern slupe of the ridge Khwoja lnl:ht]u.?l../’r.l'r‘;;'Ir i “3"7
1/ Clarei~eherry fine-pebbly conglomerntes « v o 15.0m
2/ Interbedding of derk browni sh=,claret—cherry conﬁrlaﬂrnl‘l;:f and sandstones. . . 9.0 il
3/ Interbedding of claret-cherry gritetones and dark red, . -yellow sandstones . .40.0
#/ appear above them.

Faleocene deposits overlie them concordantly. The thicknes:s of the considered depo
gits is about 145 m.

I.Dolomitie yellow=gray limestones ....0.7 m

2eliight brovnish-yellow calcareous nle rites . . .J .0 nm

3.Light grey limy aleurites . . . 3.0 m

4,Interbedding of claret-red/more seldom of greenish—grny ,"nlnys,gypsed in the o
middle and upper parts of the section . . .I20.0m lie on the “aastrichtian deposits
ﬂiﬁtﬂzll‘:ﬁrr&ﬁég on the uneven ,slightly hillocky surfuce,l km north of tie settlement
“uzami along the western slone of the laman besin., /see"the “gastrichti=zn stage"/.

The total *hickness of the non—divided Memstriehtian and Manian deposits is about
I3 m in the given saqmﬂ'ig.ij

The simdiler character of the smiqﬂﬂﬂ; cai be observed slong tie essterm slope of
the Leapn bosin,

1/ Srownishy lumpy,bard linestones . . 0.9 m

¢f bight-yellow fine-grained sandstones . . .2.,0 m

3/ Light=,lilac~gray fine-grained sandstones . . .I3.0 m

4/ Intertediing of dark —cherry,brovnish—cherry sandstones and red-brown senay clays i
vhieh are gray—green in the upjper part, with marl interbeda. lie on the Maastrichtien
marls aleng 4ie vneven surface of the erosion.

The thicknesa of the Maastrichtian end Danimn deposite is atout 125.9 m here.The
Faleocene depoeits overlie then concordantly.

North of the described sequtnce gyps np._nmx&ﬂ ﬁnssgh%otfe’ the settlewent Laman
1/ vesigular limestones .+ + «Ts0m
2/ ¥Prownish-red sandstones,gypsed in the middle and upper parts « = s80.0 @

3/ Bluish—grey limy-dolemitic clays with interbteds in the uprer srt of the gypsum...lin
overlie the Cenonian marls with erosion.

The aleocene deposits overlie then concordantly . The thickaess of the Maastriehii
an gnd Danian deposits is 5T.0 = in the ;ee\untﬂ

We found fossils in the bunr“n.t the considered sirata in a series of places. A bed

of sandy limestone/10 m/ with Chlamys dujardini Hoem.,Gryphaea Aff.pitcheri Mort. crop
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out under the red strata ,2 km north-northwest of the settlement Bargek.The Led diker—
lies She yreenish-graylenonian marls with erosion. Interbedding light yellowish-gray,
light gray eleurites and fine-grained sandstones crep out with Chlamys dujardini loem.
ywith the visual thickness -15 m,under the red strate of sandstones and gritstones /ul- _{f
t-ar&j.n,g sharply,but without visual discordance/ ,: km south—east of the settlement saped _.
BT

The Hasstrichtian and Danian deposits are jresent in tlie norti-western part of the
reglon as well. However, lheir seperution was made conveniionully to an inconsidersble 1
depree,due to the absenc: of {ossil finds and the section homotony.The ‘twustrichtici wnd |
vanian deposiis,overlying either the .pper Uriassie or Turonian deposits discordeatly,
reach a thickvess of 80-I0U m wed aure represenied by interbedding foaids up to 15=30 m/
of yellow=brown,cuerry-red saxistones smi sleurites. Ferruginous imprists of bemly pre-
served plemts are observed in yellow=brown sundstones. Probably, = bund of seodstones,si
wilar Bar their outward appearsace to the oves, attribuied Y. us, to !aleocene, overlies
them concordantly./Fig.5/. '

The red strats is burren. ‘hat is why the Maastrichtian-lamica aje of the descriled
deposits is wocepted by us due to the presconce of ithe above sentioned luestrichtiun fés—
gils in their besie band. owi due to concordant cccurrence of ihe "rleocsme deposiis on
themw. The compurison of %he uescribed deposits with the vanian deposits of Bberthern
Afghanisten and lewjikistan allows to arawv the same conclusion.The Desic brod Lelongs
to the Haastrichtiun stuge,undoubiealy.,but the position of ils upper boundary is not

clear. i

in 3962 lvenoff 5.0 ,etc. sbtribuved onlyfibglurlacevus band to the asstrieitisn |
stuge /10m thick al the settlement Khjoja—sahab/ nnd also atiributed the bottoms of the |
red strata. {n 1961 Chepoff Ju.l. ,etc attributed onlyjhecarbonate-suaastone band/about |
I0 m thiek/ in the base7of the red stratu. Unlike the Pormer investigators we ascertain— |

ed its binomial structurefrig.4/. The lower marleceous paurt is divided from the upper
one by a stratiyrapficel breuk and erovsion/probably, &5 @ result ol poorly shown dis=—
locutions.

The non—divided Maastrichitimn and lwniun deposits reach the maximum thickness /ulio—
ut 145 m/ in tihe southern part of the Lanun basin, reducing down to 57=IU0 m in the nor-
theastern part of the region and down to 6G0-80 m west of the puss sabuak. The thickness='
es increase somewhat #n the northi-west ol the region,but they do not exceed 1UU m.

ihe accumulation of the described dejosits toock ulace in the conditions of the rz-
rine basin,which occupied again the wvorthern purt of the studied territory after the
short~term elevation in tie middle—eid ol the lwasiriciitieu wye. vurdag tue .anian & e
tiie sea had o tendency to widen. Lu the contrary, it vecome shallew, fell out into se- '

purate laypoms,

- - ) N e LLIR

red colour of the fragmenial depesits and gvosum presence in toe middle aad upper purts

of the sections of the northern part of the Luwen besin ame indicative of it. The sou-

*
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thern part of the territery wss land.The noribern boundary of ihe land passed,probably,
in o sublatitudinel direction immedistely socuth of the pass Jabzak. In fact, sandstones
with thick interbeds of congl mersks/ with the pebbie of the Fermian red rocks snd ilbian
limestoncs /prevail ot the pass,vhile 10-15 kn north of the pass the section is composed
of gypsed l_:lm with gypsum interbeds and swbordinate sendstones. Gritstoues are very rare
and congl merstes are quite absent.

oo seubas Binhe i 1hn Aeriiaions Davt oF the Aanultaenis Moovibut SiEPws sa
we. Being alee shaliow, it suffered only inconsideruble lovel oscillstions. There are néi
cmrni—trnptﬂnl depesits , mor gypsum. Probably, the land,situated to the mth.m

plandtized to the Lanian age,than in the easi,or the shore line retreated here to the so S

FALSOGEND SYSTENM. //Dg/

Ihe Feleogene dl;;ﬁtit-l compose the tope of the ridge Selsels hoh—i-innd-i=bain and Rhwoje— :I
Abdal, the basin of the baryaeijsle Cagher and the district of the left tributaries of thell
Kusk, I |

The Feleogens dupcaits everlie the .retsg¢eous ones concordantly wid oecur ususlly
rather gently,only iu placssithey form box folds snd acquiro steeper bed dips near free
The Neogeas dejosils everlie thes «ilh erosiem.

TALEOCHNE,. //Djz/

The, Faleocene ceposits make up eff nerrow bands of outcrops inm precipitous slopes ot
the highest sress ¢l the 1eilon, scuetimes they armoured the surfuces of cuesias.

They are represented iy carbenate / northenst of the region/ or terrigens/borthwest/
strata,coaposed correspoudingly by limestoues,msrls, :lays,aleurites or sandstoces and
uwleurites. ;

The limestenes are Lrosnishegruy,greenish-yellov,sometimes—spotied cherry-brown. -ome
times apbuzitio diffremeces/with wicrograined subsilicic mass of slightly pelitized caleitf
dense,bard,mediun~ and thivebedded,also seldom-gypced,argillececus and bedded ,und platy '
sre distinguished wmong them.ill of them contuin ef negliyible cdmixture of fuartz aleuri
ic grains.

The marls wre grayish=,greenish-brovn,seldoa-spotted lilac-brovn, sre mede up of mic
grained argillaceous-galeitic mess with (requent small pores /up to 0.05 mw/.The calecite
greins are pelitised. Semetimes the mwarls contain s negligible sdmixture of aleuritic g
of quarts. The rocks are dense,hard,sonetimes they are eloddy,bedded,pluty.

The clays are greea—gray,uray,they form separate thin interbeds, ihey uve culear
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sometimes—aleuritic, tabular, or cloddy.

The aleurites-gr-enish-brown, gray, yellow-brown. The rocks are calesreous, miea
ceous. They are made up of quartz grains, mainly; muscovite flakes, argillite fragments
are see:. more seldom. The argillacecus—caleitic cement rmount: to 20-30%, The :f.mctu:ﬁ
is disorderly. The rocks are thin-bedded, plety.

The sandstones are ye.low-brown, brownish-gray. They are fine—grained /seldom—
nedium-grained/ rocks with a small quantity of graius, measuring up to 0.3 ma, and
aleuritiec gragrains. The sandstones are oligomictic, quartzy. Fragmenis of argillites,
nleurites, acid sffusive rocks, muscovite flaies are observed besides the gquartz. The
structure is disorderly. The cement /containing up to 30% of th rock sometimes/ is
argillaceous—caleitic, basic or clotiy /interatitional or of pores/, irregularly
grained, or muscovite—ferruginous—argillaceous, contact cement or corrosive. Sometimes
lenses of quartz gritstones are observed among the sandstones.

The following sequence of Paleocene is seen along the eastern slope of the laman
basia.

I/ Gray, light brovnish—gray marls . . . = « « « 2 = =« ¢ 8.0 m

2/ Lilac-green ocalcareocus clays e R I
3/ Grayish-brown aleuritic marls over 80.0m

overlie the greenish-gray clays of the Haastrichtien and Danian stages in the cuesta

scarp concordantly.

The Suzak foruations overlie them concordantly. [lie thickness of the 'nleccene
deposits in the given sequence is 90 m.

The similar sequences of Paleocene, composed of marls of limestones, are ohserwed
in the northern part of the Laman basin, reaching 60-90 m.

The following sequence is observed on the vestern slope of Yakhak, along the south-
eastern framing of the Laman basin.

I/ Cherry-brown aleuritic limestones . . .. ... .. IL.Om i
2/ Greenish-brewn, brownish-gray limestones . . . . . . . 8.0 m {
3/ Greenish-brown, gray marls . . « = = « « « =« =« « s « 15.0m
4/ Greenish-gray, brown aleurites . . . . . « « « + o « « 8.0 m
5/ Tellowdbrown calcarecus sleurites . . . . . . . . . . .8.0m
6/ Brownish— and yellow-brown, calcareous aleurides . . .I5.0 =
overlie the red Maastrichtiac-Danian strata withoutapparent discordance. ;

The deposits of the Suzak stage overlie the: concorda.tly. The total thickne s of
the Paleocene deposits is 55 m.

The band /I5-20 m thick/ of yello.-brown, Lrownish-gray sandstones, fine— and
wedium—grained, with interbeds of quartz gritastones /up to 0.5 m/, gverlying the Maas-
trichtian and Danian deposits concordantly and overlain by the Susak deposits, is
attributed conventionally by us to Paleocene /in the North-West of the region/.




South of the setitiement Kh.oju—chab Faleoceie is reyresented Chepof: Ju. P., eta,
19 by gray, yellov-gray sandsiomos, fine—grained, with interbeds of sandy lincsione
in the bese ment /3 m/ and of quart: gritsténe in the roof, with the total thickness
of 3 m. The fossils: Cordita sp., curdiopsis sp.

e feund Lucina aff. microdonta Desh. in the middle pert of the ﬁ:!'binn.h section
of 'aleocens. The described deposits are attributed Ly us to Fauleocene on the ground
of the position in & continuous sequence /over the Maasirichtian and Danian sta;es
under the Susak one/.

aleocene reaches the saximmt icknes: in the :orthern part of the lLaman basin,
The thickneass reduces down to 55 = and even lezse west of the pass Sabzek in its soukhern
port; down to 40-60 = along the southern siope of the ridge Khwoja—Abdel und do-: te
I15-30 m along the slopes of the ridge Selsela Koh-i- and-i-liaba. Simulutaneously wikh
the reduction of Palescene thickness from nmorth to south and from the che pe of the
sequence c. .aracter takes plnce: corlonate facies turn inte terrigene ones.

The accusmlation of the Paleccene deposits toock place in the shallow
south of which gfirebatly, in the soutiern part of tie studied territory/ the ponnphnizdi

arine besin,

land was situsted.

LOVER TGC:NE.
UIAR STACE /Pqla ss/

The Susak deposils compose a wvast field kn the regioa of the ridge Khivoja—aldsal
and north of it, on a flat waterahed sjmce bLetween the Laman basin nd the Derye-i-Gnla
Caghar. They overlie the Paleocene cuestas or form na row becd of o terops in the
precipitous slopes of the ridge Selsela Koh—i-Eand-i -Saba.

The Suzak stage is reprezenfed by argillaceo s—terrigene strata, made up of sand-

stones, aleurites, clays, marls.
The sandstiones sre fine—grained or medium—grnined, pudding iu lenses /vith separate

seldos—mazsive. In places the sandstones are cecented very sli Ntly sn turn into leose

fine-grained sands. The sandsiones are observed .= sep-rate interleds and for=m a thick/

up to 50 u/ EKusk horizon, separating ‘he le-s lower part of the sequence from the larcer A

one. .
The elays are greenish-ggny, =lcureous, -leuritic, nom—elenrly-le.de., sonetimes=

schiatose, thin platy, cospose tie maiu part o! the sequence alongside with the alcurites
The marls ar- brownish—, bluish-gray. They are seen only as scparsie interbeds.

Thaw eva aftan svrillosrasnae. claocritda.
The following sequence of the Suzak deposits is obsorved aiong the south eastern
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1/ Yellow-brown, calcareous , argillaceous gleurolites « « +» about 50.0 m
2/ lilao-, brownish-grey, fine-grained sandstones , lenses of pudding sandstones
« o « about 50.0 m
3/ Greenish-mmmy brewn, grey clays with interbeds of greenish-brown aleurolites,
prevailing in the basement . . . sboutlS0 m.
overlie Paleocene concerdantly.

The total thickness of the deposits in the above section reaches 250 m.
The folowing sequence is observed south of the settlemnt Khwoja-Sehab/ Che-
pov Ju. P/ etc. 1961/, Figh, sec.22.Palescene is concerdantly overlaim by:

I/ Claret-red aleurclites . . . I0m

2/ light-grey fine-grained sandstones . . . 5.0 m.

3/ Claret-red aleurclites vann

4/ Claret-red clays with interbeds of aleurclites snd sendstones . . . 7.6 m.

5/ Grey, yellow-grey fine grained sandstomss with gritstone lenses 10.5 m

6/ Greenish-grey sandy fims clsys with Ostrea cf. hemiglobosa Rom., Katica sp.,
Pholadomua sp. . u o TOND Wy

concordantly ssmmigdmyg underlying Alain formatioens.
The tetal irickmess of the Susgk deposits in the givem sequence is IS6 m.
Ostrea / Solidostrea/ hemiglobosa Rom., Gryphaea cf. smirnovi Rem. were found

by us in the comsidered deposits. Their presence and also the position in the sequence

/ concordsmt eccurrence between the Paleoceme and Alain stages/ are indicative of
their lower Eocems, Suzak age.

The Susek deposits reach a thickmess of 240 -250 m en the Xhwoja-Abdal ridge
and aleng the southern framing of the “sman basin, reducing down to I56 m westward
fm:munrm-tﬂ-ntufmmm/mmmqm marginal north-
western part of the region, where their thickness does not exceed 60-80 m in the
upper reaches of the Gurge gorge.

The fermation of the Suzak deposits took place in the shallow marine besin,
which suffered enly small oscllikiioms of its level / it adjoined the pemeplemized
land from the north/

.
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MIDDLE EOCENE /Pg,/
ALAIAN STAGE fk'gzy‘.u'

The Alaian deposits armoured the highest cuestas along the south—easterw {raming of
the Laman basin, the ridge Selsela Koh—i-Band-i-Eaba and EKhwoja—Abdal.

The Alaian stage is represented by argillaceous—terrigenc stratn, composed of con-
glomerates, sandstones, aleurites, clays and marls. Tuff interbeis arc also seen in it. |

The conglomerates—are brownish-red, fine-pebbled. The pebble is mediua-rounded and |
sizod. It is made up of black aphanitic, more seldom— sandstonesy scemetimes- it is muyt
quartzy. The cement is sandy-argillaceous, irregularly grained. The conglomerates compose I‘
single thin interbeds in the upper part of the sequence. |

The sandstones are yellowish-brown, light-yray, seldom-lilac-red. They are fine- und|
medium-grained, oligomictie/ essentially guaftzy,/ or biotitic-reldsprthie, cmlcareous,
thinmedium— or thick-bedded, sometimes they are olliquely laminated. White quirtay
gritstomes with well-roundsd and mediun-sized groins are observed in seapernte lenses
or interbeds fup to 0.8 m/ among the snndstones. The lower part of the sejuence is
nearly wholly made up of sandstones.

‘he sleurites are light-gray, browni-h-gray, fine- a'd short-grsined, eale.rcous,
thinbedded or thin—platy. Sometimes they are highly calcereous, argillacecus, acquire
yellow colour are filled with coquvina. They form single interbe s in the lower and

middle parts of the section. The aleurites in the upper of the se uince sre nrgillaseouvs,
micacoous,dark brovo-red.

The cloys are greenish—gray in the lover part of the se uence and red-brown, lilac-—
violet, olivi—greei—gray im the upper part. They are leaty or cloddy, sometimes they
are arpillite-like /it the top of the sequence/, aleuritiec.

The merls are gray, greenish—gray, usually ale:rit.c. They are observed as single
intérbeds.

The tuffs are dark—gray, dark green—gray, black, tuey cosjose the imterbed, i0=30 m
thick. tigy are lithowitherceryst-liio lastic tuifs of andesites aud - desito-b: salts
vith psephito—pssumitie texture. They consist of anguler flagments of tie winerals
/plagioclase, augite, horn blende, mo-e seldon-quartz, the ore mineral/, of voicanie

glass and fragments of andesites, basalis, h-slobrsalis, more seldom of d cites. The
cement is ashy, carbonateous or mixed. The tuff interbed is obs rved only in the upper
part of the sequence, among red aleurites.

The following sequence of the Aleian deposits is seen on the rnorthern slope of Koh-
i-Pirhakka. /Fig. 6, section Mo. 2I/ Probably, t!e grcenish-grey aleurolites and clays

of the Suzak stage are overlain comtordantly by:
}f Drowvnish—gray sundstones -ith lenses of guartay gritstones . . . . . . 40.0 =
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2/ Interbedding of greenish-brown clays and aleur:tes S am e e I
3/ Yellowvish-brown, brownish-gray sandstones .« . « « « + « « « - «, 40.0m
4/ Brownish-red, lilac—, greenish- gray clays with interbeds of éherry sandstones
and aleurites e A E W e e e e Y
5/ Greenish—gray botitic-feldspathic sandstones . « « ¢« « ¢« o =« « 20.0m
6/Lilac-vielet, olive-green-gray clays s s weaswsw s FAw
7/ Light limestones—coquina oo E e «wsoss 1.0m They ave
overlain by talus lomms, - G § ol the P :
t . The total /visual/ thickness of the Alaian deposits is 241 m here.

The section, similar to the one, described above, is ohserved north of the abowe
mentioned, alomg the right bank of the Darya-Gala—Cagar.
are contormad i, soddines
I/ Brownish-, yellowish-gray sandstones s+ + 233.0m
2/ Greenish-gray clays with aleurite interbeds . . 25.0 m
3/ Brownish-gray sandstones with gritstone leuces . T0.0 m
4/ Brown-red aleurites vith sandstone interbeds . . 3.0 m
5/ Yellowish-gray limostones . . . . . . . R
6/ Greenish-gray sleurites with interbeds of the marls and limostones with Ustrea
multicostata Desh., Ostres KurkestBuensis Rom. var. baiiunensis ohm . . . 50.0 m They
ovirlie concordantly the argillaceous-aleuritic band of the Suzak stage.

The tbickness of the ‘laian deposits in the Given sectiom is 202 ». The volcanogenic
stratsn of the Turkestan stage overlie them with erosion.

The following section of the Alaian deposits, changing eoncordantly the -uzak ones,
is observed im the north—western part of the region, along the southern slope of Kobh-i-
Takht—i-Khanum.

1/ Interbedding of ‘__rnminh—grq ealearsous and aleurito-sandy marls . . . . . . 4.0 =
2/ 1.11mm, .l.l'ht gray sandstones with lenses of quartzy gritstones and conglo-

merates ..............._...............-...H.ﬁnI
3/ Interbedding of dark red sandstomes and aleurites . . . . - o « = « + o & . 23.0m !
4/ light gray quarday sandstone8 .« < « « ¢ ¢ « o + s 2 6 6 2 ¢ s 0 2 2 s s o a 25.0m
S R R sowon e h e R R R e R 20.0 m
&/ Light gray fine-grained sandstomes . . . . . . . . . . . ¢ s s s e s eane s 40m
7/ Claret-red aleurites and clays with interbeds of sandstones . . . . . . « s+ s +30,0 m
8/ Light gray quartxy conglémerates . . . . . . « « « s o s ¢ = « s = =« = = es B0Om
9/ Claret-red alearites with sandstone interbeds . . . . . Sl el S R

10/ Tuffs, sandstones, black, gray-black tuffogenic . . » - » « « + + o = « « - I8.0m
11/ Interbedding of claret-red aleuritic clays, aleurites and sandstones . . . visual
I thickness 45.0 m
The Permian formations are overtiwrusti on bed II along the steep tectonic contact.
The total /visual/ thickne:s of the deseribed deposits reaches 325 m.

d h
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The found fossils and the position of ithe describbd formations im the section /are
overlain by the turkestanian siage concordantly with erosion and lie concordantly en
the Suzak ones/ give the possibility to attribute them to the Alsian stage of tie middle
Eocene.

The Alaian dejosits, composing the highest of the region, are highly washed out
That is why it iz very difficult to say something of their thicknesses change alongt
the area. We can suppose only that the thickness exceeded 200-300 m everywhere.

The Alian deposits began to be accumulated in the conditions of the shallov makine
basin, adjoining the peneplenized land. Probably, the total territory elevation and
shallowing of th: marine bosin with its falling into separnte areas, took place. The
appearancence of coarse-fragmental deposzits in the tops of the section as of oyster
banks and r.d colour of the terrigeme rocks arc indicative of that. it the some tiue,
after. a long period of still eondition, the first indications of wvoleaniec activity
showed, which is eonfirmed Ly the presence of the tuff interbed in the upper part of
the mection.
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UPPER EQCENE. TURKESTANIAN STAGE ﬂ’g; tr/.

By litholegical features these deposits are dismembered into two m:l.hnlmr-— tngm i_
bat"/ terrgene/ and upper "galachar"/ voloanogenic/.

TAGAURABAT SUTTES ng 2 tg/.

The deposits of the Tagaursbat suite crop out at an area of about 800 Jumi-.The wost
spalial- outcrops of this suite arc in the Tagnb-d Mohammed Khan, on the western extrer
ity of the ridge Selsela Koh—i-Nand-i~Saba in its near-sutershed part and in the regior
located south and south-west of the settlement Karukh.

The rocks of the Tagaurabat suite overlie the underlying Alaiun or Suzak deposits
vith non-evid$ST HEESRM Sty , and they overlie mlder deposits / Triassic, Maastri |
ti-n-hnlmfﬂthwulﬂfuptu45°flnduimthnlfuphﬁﬂf - unconfe)
mity,Jhe rocks of the Tagaurabat suite are also overlain by volcanogenic formetions of |f
the Galachar suite unconformably,sngular end asfsuthe) wconforndsies /about 16° and |
15° correspandingly/being noticeable in bedding locally, which is indicetive of tectan: |
movementis and the following erosion in pre-Galachagar time. This erosion conditions
tie complete omission of the deposits of the Tagaurabut suite / over 700 m/ from th.
sequence, scmetimes observed .

In the north-western part of the region the rockd of the Tagaurabat suite ar. dis §
located conformably with the deposits of the Alaian mnd Sumek stages. The dip angles o |
the beds do not exceed I0-I5°, Intensive crumpling of the deposits is observed only |
near the fractures. In the south-west of the region the rocks are crumpled into minor
folds with dip angles on the wings of 15-28" or more steep near the fractures.

\ Streng facie! changeability, extreme non-persistence of some horizond are typical
of the deposits of the Tagaurabat suite.Red comglomerates, sandstones, clays, gritston
aleurclites are prevailing rocks. :

_Conglomerates, dark-brown, almost black,:af" a distance they .
coarse-bedded, gravelly-pebbly, with inclusions of some boulders and interbeds of
mediun-bouldered conglcmerates, The coarse gravel is not sorted, of medium— or go
roundness, more seldom-unrounded, measuring up to I0-20 cm and more. It consists
effusions, gneisses, quartzy-micacecus schists, sandstones, limestones, granites,
veined and tufégenic rocks, quarts, etc.The cement is red-brown, sandy-argillacec
vith admixture of tufogenic msteriel.

~Sandstones , lilao-gray, ashy-gray, red-brown, more seldom-greenish-gray, cc

=
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compact, thin-platy,of tem—oblique-bedded, inequigranular, miceceous. Ly I
the fragments composition the sendstones are divided into oligomjirtdm il
quartz-feldspathic, polymikt—and sandsiones with admixture of tufogenic ma |
terial. The rocks consist of rounded, more seldom—angular yrains of quartz |
feld spar, siliceous and effusive rocks, Usually scales of chlorétized mu |
covite and separate greinz of accessory minerals -zircon,ore minerals, epi |}
dote, tourmaline are an inconsiderable admixture.The cement is porous or b |
basal, caleitic with sdmixture of argillaceous material. i

_Gritstones are coloured into the same hues as the sandstones. Frag.
ments of siliceous and effusive rocks/andesites, dacites,etc./ prevail
over grains of quartz, feld sper and fragments of quartzites in them.

The cementing material consists of smaller fragments of the same rocks as t
calcite. Purely quartzy pritstones are seen very seldom. g
i
Clays _, red-brown, brownishy sometimes—green, cloddy, shelly, fragmental, .I’
sometimes=thin-platy, of medium compacimessy usually with separate sandsto
stones and gritstone grains. o

Aleurolites red-brown, brownish-gray, more seldom-yellowish-gray,end |
greenish-gray, ihin-schistose, micaceous, slightly calcareous.

In the regions ,located south and south-west of the settlement Karukh the des- |
eribed rocks are in constant slternsation., The most spread rocks among them are conglo- |
merates,forming bands , 30-50 m thick. Locally the conglomerates with inconsiderable
erosion overlie the underlying deposits.Sandstones and yritstones either form indepen
dant bands ,I0-I5 m thick, or are obssyed as thin interbeds-lenses among the conglome:||
rates. Clays and aleurolites are spread not so widely. The thickness of the interbeds '
of these rocks does not usually exceed 5-8 m. I

In the lower course of the Rod-i-Karukh river, near the western boundary of the
investigaled region the deposits of the Tagaurabat suite include sills and lens®like
elongated intrusive deposits of basalts, basali porphyrites or / mucBS8ldo / andesi
tic porphyrites. The rocks Jie M™% conformably with the containing deposits. Apopl li
ysis cuts them. Near the contact the containing deposits are crumpled. The maximmmix—
tent nﬂhe bodies is 1600 m. The cross-section of some of them is 150180 m. ;1

Besalts and _basaliie porplyrites -porphyric, sometimes-amygdaloidal | ;
rocks, dark- gray, black, dark-green. There is columnar jointing. Impreg- 8
nations in them are represenied by well faced tabular erystells of lab—
rador No.0=65/ plagioclase porphyric basalts prevail/,more seldom— by i
small separations of olivine or sugite. Sometimes porphyric separations :
form glomeroporphyric grewhbhs.Plagioclese impregnations can be replaced |
by sericite and carbonate, augite—essentially —carbonate. Sometimes huvlin--ﬁ
gite or carbonate develop out of olivine. The main muss consists of micro- '
lites of plagioclase / also labradorite/, small prisms and grains of augitil
sometimes-glass and dotted separations of the ore mineral. The main mass ii}
intersertal, pjlotaxitic, more seldom-micrograined. The amygdules ar: of

anguler outlines and often of zonal structureithe cutward fringe is come j




posed of carbonate and the core - bf zeolite. The dargest amygdules have

2-3 cm in dismetre. A chalcedonyeryptograined aggregate and carbonate are seem in
veinlets,

__ Andesitic porphyrites-porphyrie rocks, dark gray with vhkolet hue, The
impregnations in them are represented by acidic andesite and dark minerals, [}
wholly replaced with cerbonate. The main mass is not transparent, consists of ||
volcanogenic glass and small amygd = mles , filled with zeolites, The
main mass is hyalopilitic.

We have no data of the age of the intrusive deposits of basalts and andesitie
porphyrites, It is elear that they are younger than the red rocks, containing them,
as they cut them. One can only suppose that they are simultaneous te ¥olcanogenic |
formations of the Galachagar suite ,and in this case " root" parts of lava flows can !
be considered. :

The thickness of the described deposits is about H00-1000 g.

The following sequence of red formations of the Tagaursbat suite was described
on the left side of the Tagab—i-Mohammad Khan river at the setilemmat Tagau Rabat.
On the deposits of the Alaidn stage lie without evident disconformity: _

I. Clays, redObrown, with interbeds of conglomerates and sandtsones 50-100 m |

2+ Interbedding of conglomerates and clays 20=50 m |

3. Clays with subordinate interbeda of econglomerates and sandstones No.100m

4. Conglomerates, bouldered-pebbly with interbeds of red-brown clays IS5 m

5. Red=brown clays 125 m

6. Conglomerates, bouldered-pebbly 20m

The total thieckness of the rocks is 630-TIO m,

Effusions and tuffs of the Galachagar suite lie over without evident anguler
unconformity.

In the Darya~i-Gals Chagar and in the ridge Selsela-Koh-i-Band-i-Bsba interbed-|,
ding red sandstones, conglomerates, clays are prevailing rocks in the lower part of t
the seqhence.Due to fscied changeability of the deposits, in some cases prevailing |
of compact aleuritic clays over sandstones and conglomerates / as in the sequence 4
near the settlement Tagau Rabet/ is cbserved, in others - sandstonesCind'SoheTSBbiite
es pequire the most meaning, and clays are almost absent.The upper part of the se-
nuence is composed of coarse—pebbly econglomerates mainly. Interbeds of medium—bould ;
ered conglomerates, much more seldom—sendstones and clays , are seen among these
rocks. The thickness cof the deposits does not usually exceed TOO-800 m.

This is the lithological characteristic of the deposits of the Tagaurabat suite.
The basis of their age will be considered below together with volcanogenic formati
oens of the Galachagar suite,.

-—E—-:__




Accumulation of the deposits of the Tagaurabat suite tnok place in the coastal
pert of the basim. A cansiderable mass in volumy of sediments accumilated, probably, ||
in the conditions of spadiaf delsas, vhich is confirmed by facial imstabilfty of -
deposits and oblique bedding , observed in the sandsicnes. Mckhﬂrimnfomgl-c-'
ates among the deposits of the Tegaursbei suite points $o the presence of comsiderabl( ,'
uplifts = < in ihe district of removal. Intensity of these wpliftis and troughc, ccopm ‘
sating the first, incresed . A due course. The sea receded at the end of #h |
lﬁiﬂ'ﬁtdm after the acoumulation of strata of coarse conglomorates. i

The thickness of the Tagaurabat suite remains comparatively constant en the whol l.-
territory. In the regions , located south and south-wesy pf the seitlement Earukh the
deposits thickness / apparent/ resshes 900-I000 mj the thickness of the dppaiiSe in- i
creases west and north of Tagau Rabat up to 800 m. 5

Sharp decrease of thickness down to 5060 m, sometimes observed ,for example, in .||
the lowew course of the Darya~i-iojs Shahab or complete omission of rocks from the ||
sequence /in the upper course of the Darya-i-Gala/ are connected with the erodion of il
the deposils in the period, preceding the volcenogenic formoctions of the Calachagar
suite.

GALACHAGAR SULTE f Pg) g1/ !

The rocks of the Ualachagar suite crop out approximetely ai the same aree as the }
deposits of the Tagaurshat suite. The most spailc® areas, composed of ihese rocks, r
are looated fn the Darys~iéGala Chagar basin and in the near-vatershed part of the |
ridge Selsela Roh—i-land-i-Babe east of the ridge Kotal-i-Ustur Murda. |
The considered deposits overlie the rocks of the Tagsursbat suite with evident !
angular ,and sometimes ezimuthal unconformity. More seldom the contact hus a nmnrdu_ig
snt charscter. Locally superposition of the rocks of the Galachager suite dmmedistely |
on the deposits of the Alaian stage, characierized faumistically, is obserbed , as it |
was alresdy mentioned.
The rocks lie gently, almost horizonddlly in many cases. Sometimes they ave
crumpled inte minor folds with dip engles on the wings 5-10°, more seldom-20-257,
Volcanogenic formations , smong which effusive rocks prevail, sre abundant in
the composition of the rocks of the Galachagar suite. |
In the Darys=i-Gala Chagar / fig.21/ basin the strata of the rocks of the Gale~|
chagar suite have a bi-nomial structure. '1
Its lower part is cospesed of hornblende andesitds, or tuffs of endesites,che
ing them,along the strike.Interbeds of tuffs of scidic effusions and dacites are
observed in the upper course of the Larys—i-(ala Chagar.among these rocks, ;
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The strata thickness does not remain constant and changes within the limits of ;.
10-20m and I00-E20 m,.

The sequence is built with : additional thick strata of agglomeratic lavas |
and lave -breccis of besalts and baseltic porphyrites,smong which "plme” lavaes occupy i
& :ul:rurdinair'ﬁ position. They are very widely spread in the Darye-i-Gela® Chagar basin,
The thickness of the streams of these rocks resches 30—40 m. Some horizons differ in
colour, composition, quentity and démensions of fragments, forming them. Sometimes
Interbeds of sandstones are seen in the strata.Their thickness reeches 8-I0 m.

The maxisum spperent thickness of the strate iz 150 m. i

The totel spperent thickness of effusions end tuffs of the Galechagar suite is |

250-270 g in the Darya-i-Gela Chagar basin. |

The descriptiom of the rocks, composing the Gelachagar suite in the Da:ytni-ﬂtllnL;

Chagar is given belowt

_Horpblende sndesitessgroenishegrey rocks with discernible porphyric |l
separations, smounting to 30% of the total mass, nmtdhymlhhdf,
hornblende and monal plagioclase, probably, sndesine. The main mass consis
ffists of disorderly loceted microlites of plagioclase and glass / microli.t.r? ,
ic mtructure/. Carbonate fills separate small voids in the rock and dlﬂlln]
opa out of hornblende.

_ Tuffs of andesites , violet-gray, lilac-gray or greenish-gray with cr;r:l ;
stalline=lithoclastic pesmmitic structure, Fragments of andesites / D.S—J.ﬂ!.
and plagioclase crystals prevail in them. Fragmentz of quartz erystald are| |
seldom seen, :

_Tuffs of acidic_effusions , crimsen-gray,itden—gray, with lithocryst- jil
alldihstic p-mith structure, They consist of fragments of crystals of (|
quartz/ prevail/ end feld spar. Besides, ¥ragments of the main mass of q
quartzy albitophyres , hypidiomorphic or prismaticelly-greined in texture, |
sod nlso single fragments of sedimentary rocks-fine-grained limestones amd ||
quartzy-suscovitic schists are distinguishable.

_Dacjtes , dark-gray vith porphyric separations of the dark mineral, fu_ [
fully replachdghy calcite. The main mass is prismatic-grained / tranlwtnidf 1

Basalts snd besaltio porphyres -very compact, black-green, greenish-gray
mﬂﬁwcm.wwwwwmm-m i

+ *  differ in premmiling of sugite or hasic plagioclase/usu- |}
.11; labradorite No.68~T0/.Olivine is seen in impregnstiens more seldom. |
Augite impregnations reach 5-8 mm in dismetre. Sometimes the augite is re— |
placedwith earbonate and chlorite. Locally the replacement of the basic
plagioclase with augite is observed.lLaths of plagioclase,augite grains,
those of magnetite, carbonate and cementing recrystallized glass/volcanic/ [
are observed in the main mass., The main mass is intersertal, pylotaxic, mor(
more seldom-hyalopilitie. .

_Agglomeratio laves snd lava~bregciss of basalts and basaltic porphyres ||
CONSIST OF basalts /basaltic porphyrites/ ,measuring I-IOcm; more seldom |f
fragments, reaching I-l.5 m in dismetre, ere observed, Large fragments have ||
flattened angles, sometimes quite rounded. The cementing lava is of the i
same petrographic composition as th e fragments, included into it/
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_Sandstones ,violet, fine-grained,feldspathic in composition, with q
filmy argillaceous-micaceous cement. i

Tagaurabat sviie are broken with a dike of greenish-gray andesites, up to 3 m thick,
The andesites took many coarse gravels and boulders from the containing rocks, especia i
1ly in i*= margiasl part, At the top the dike turns into a thick bedy and then into
a cover, composed mainly of gray-green augitéc andesitic porphyrites, with which the

sequence of deposits of the Calachagar suite begins.Thus, Lava outflow took plece in tij

g T

the given area :«nlong the fracture.
The rocks, observed south of the pass Kotal-i-Ustur Murda, have the fol- 1

1
lowing characteristic. !' i
i

Andesites- porphyric rocks, micrelitic, loeally pilotaxitie in thei: |
main mass, Impregnations, amounting to not more than 10% of the total IﬂﬂEEIEIE
are formed with sericitized plagioclase and dark mineral, replaced by chl:
chlorite. The main mass represents a thin "felt” of microlites of plagiocl |§
clase, including small grains o ore mineral. |.|

- tic  andesitic _'gumfgiag phenoerystals are composed of glight1 |
ly greenish diopsidke augite and zonal plagioclase. The main mierolitic
mass is highly obstructed with mmall grains of the ore mineral.

A very peculiar seguence of the Galachagar suite is observed immediately at the
pass Kotal-i-Ustur Murda / fig.2I/. .
Here coarse-rubbly conglomerates of the Tagaurabat suite are sharply ,but confm r
mably changed by gray to black conglomerates, among which interbeds of gray tufogenic i
snndstones, greenishgrpmyy-mpilllides, black-green augitophyric hyelobasalts, green—
ish-gray tuffs of plagioclase andesites, 2-5 m thick, abe observed among them.In the
upper part of the sequence agglomeratic laves of basalis, in some places broken by
dikes and smell stock-like isometric bodies, r /5~I0 t0 20 m in diametre ||
of basaltic porphyrites, arce prevailing. |
The apparent thickness of the strata is not less than I00m. i
0.3 ko east of the pass Kotal-i-Ustur Murda the deseribed rocks ere ¥roken by ";
light gray trachytes / albitophyres/, cro-ping out as stocks ,rounded in form/funnel n
facles/ in some places. Up the slope these rocks giwe a cover and overlie the agglome: 1
ratiec lavas of basalts, above mentioned, with evident diseconformity. '
The apparent thickness of the outecrops of trachytes/ albitophyres/-50-§0 m. |
The summary appsrent thickness #f the rocks near the pess Kotal-i-Ustur MUrda is b

IH}-ITG' M i
The rocks, developed east of the pass Kotal-i-Ustur Murda, are described below: E

_Conglomerates~*COARSELPEBBLY TO FINEE rubbly, consikting of pebbles
of effusions,sandstones, red Permian rocks, cemented with sandy-eleuroli |

tic material of sedimentary and tufogenic origin.
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Jn sugitophyric hyalobssalts the main mass,hypoerystalline, consists of
basic volew.. wodc glass with a great amfunt of inclusions of the ore mineral

Swmall irpregnations of plagioclnse mre of isomeiric outlines and somal textur
Idiomorphis separations of sugite, out of vhich chlorite and carbenate develo
ace the largest / up to 3—4 mwm/.

Iuffs of plagioclase andesites are lithocrystalloclastic, psephitopsamm
icelyroolasiic material consists of fragments of plagioglase crystals and mor: |
saldom—augite, and alse of fregments of volcanic glass snd andesites. The rocl |

gragments have indistinet boundaries with the ceymenting mass / sintered tuff:

Trachytes/albitophyres/ —porplyric rocks with pilotuxitic textube of the
main mass. The impregnations are represented by albite—acidic oligoclase /10%
and wore seliom— biotiie /2%/. The minerals of the impregnations have idiomor-
phic outlines.The ba=is, prevailing eWer the impregnetions, consists of smell
laths of acidic plagioclase and rare xenmemorphic graind of quartz /about 3%/,
2 km south~east of the pass Kolul=i-Ustur Murda the strata of effusions overlie
the underlying eonrse-rubbly conglomerates with ircomsiderable angmlar unconformity. [
Dark green basslis and hyslebrszlis with large / 3—4 om. more uul&.om—u;d_'l:.u lem/
augite impregnations bogin the sirats sequenee here [fig.21/. |
The rocks thickness i's about 60 m. ||
Over, the strata of agrlomeratic lavas and lave-breccins, in which the thickness i |
of some interbeds is I0-20 m, follows.Iln the sequence the rocks alternate with thinne |
/T-8 m/ interbeds of nleurclites, argillites, more seldom~conglomerates, and with in- t
terbeds of tuffs of “rachytes / albitophyres/ —in the upper part of the strata.The j |
quantity and thickness of the sedimentary rocks increeses up lhe sequence / up to f'
interbedding of eyzlomeratic lavas with sedimenfary rocks and tuffs/. h
The spparent thiclmess of the strate is I20-I90 m, E] .
The total apparent thickness of the rocks of the Gelechayer suife in the givem m 5
gion is 240-250 m. .E
The rocks,developed south—east of the prs= ¥ iel-i-Lsbur Murds, are characteriz:
ed by the fellowing peculieritiest

Aleurglites and arpillites , grey, greenieh-gray, compect, thin-bedded.
Sometimes they contedn indistinet vegetative detrite.

_C¥nglomerates, reddish-groy, groenish-gray, fine— mediuwm-pebbly, compact,.|
consisting ﬂfbm pebbles, dark green effusions and cherry quartaziteslike |}
sandstoneg, -~ 7 with wufogenic cement,

Tuffs of trachytes /albilophyres/greenishegray, aleuro-psamitic, 1ithocr il
ystalloelastic. They comsist of prevailing fragments of crystels of acidie plaj
gioclase, more seldom—eugite and fragments of the main mass of trachytes/albi-}
tophyres/, which are in less quantiy and have & piloclastic texture.The bin— |
dering mmss is glassy, amounts tc 60% of the rock.

In the upper course of the Rod=i-llarakht=i-Tut velcanogenic formations of the
Galachagar suite overlie coarso-rubbly conglomerates of ihe ilagaurabat suite with

vith sharp angular imconformity locally /fig.22/,
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The lower part of the sequence is composed of violet-red end black psephi to~psamni t; I
ic lithoclastic tuffs of andesites, containing interbeds and lenses / 0.1-0.2 m/

of red silica / fig.31/.

the upper part of the sequence of the strata many angular fragments and blocks / up |l
to 2 x 6 m/ of albitophyres/trach;tes/, epidotized andesito-basalts, quarts—n-ph.i.bd :[
lde gabbro are seen besides basalt fragments, The apparent thickness of the strata
is 200 m, j

The summary apparent thickness of the described deposits is 210 m. _

In ﬁ-mumnfﬁnﬁrdlﬁbﬂwarth- right component of the Rodei-|
Darakht=i~-Tut the sequence is similar to the described one. Dark gray, almost bluk !
plagioclase andesites 7I0m/ 1ie in the base. '
Lavas and lave-breccias of basalts, ineluding frapments of biotite-plagioclase an-
desites, crop out over.

In the middle” cgurse of the Darye—i-lloja Shahab +the lefi tributary larya—i-
Kushk the rocks of the Galachagar suite overlie brownish-red clayp of the Tagaursbai
suite without evident discomformity. i

In the lower part of the sequense /fig.21/ andesites, smong which hornblende—
plagioclase andesites and plagioclass—endesites are mainly distinguished by the chax

racter of porphyric separations, erop out. |; i

The band thickness is 30-40 m.
Agglomeratic lavas and lava~breccias of basalts lie over. ,1
Hornblende—plagioclase andesites and plagiocandesites are gray,dark-gray, |

violet, dark-green and massive. Porphyrie separations /25-30%/ are re-

presented by isomeiric grains of zonal plagioclase / from andesite to
labradorite No.54/,elongated crystals of basaltic hornblende, surrounded [§
with an opacite margin, more seldom—with grains of augite and biotite.
The main mass consists of microlites of plagioclase, glass, chlorite

scales and grains of ihe ore mineral. The main moss is hyalopilitic or |
mictopilotaxic. Vidds, different in form, filled with ehlorite, are seen

(]

A small outerop of the rocks of the Galachagar suite is IO km south of the setile i
ment Karukh, The prevailing rocks in the sequence are grey,greenish@gray, d
tuffs of andesite-besalts, containing scparate rounded inclusions/ up to 20-80cm/ II .
of gray and greenish-gray effusiens / voleanic bombe/?7. |

In the upper part of the sequence among the tuffs interbeds of red-brown
compact oclays, thin-bedded platy sandstones and imequipebbly conglomerates
are observed.

Tuffs,of andesite-basalis are crystallolithoclastic, psammitic.
Andesites, plagioclase porphyres and volcanic glass are distinguished

among the prevailing fragments of rocks. Pyroclasts of basic plagiocl
clase and augite are observed in less quantity.




As one can see from the cited material, the volcanogenic formations of the Gals—
chagar suite can be dismembored in 4o three bands: lower— of andesites and andesitie
tuffs, middle- of basalts and afflomeratic lavas of basalts, upper- of trachytes / al-
bitophyres/ . |

The_bend of endesites snd sndesitic tuffs . In the Darya-i-Gale Chegar / fig. 32/ |
basin the #treis are oomposed of sndesites and tuffs of andesite vith separste mmb.a:'
of dacites and tuffs of acidic rocks, replacing them along the strike. The Band thick- |
ness is mod large here/up to I00-I20 m/.In the region of the pass Kotal-i-Ustur Murda 1
the formations of this band are represented also by andesite. L.cally,probably,the made
sites are replaced by conglomerates with interbeds of tufégenic sandstiones and tuffs of
plagioclase andesites. /fig.33/ or pinches out / fig.34/. In the upper course of the |
Rod-i-Darekhi~i-Tut / fig. 35/andesites or their tuffs ,up to 10 m thick, prevail in {
the couposition of tuffs, In the basin of ihe Darys-ikhwayja-Shahab/ fig.36/the se- |
quence is wholly composed of andesites/30—40 m/ snd of tufifs of andemiie- basalts with i
interbeds of clays of sandstones and conglomerates in the upper part of the sequance,
10 km south of the settlememt Kaerukh.

_The_band of basalts snd sgxlomeratic laves of hesalts.Ths foruations of this bend
are spread most widely.igglomeratic lavas and lave~ breccias of basalts and basaltic
posphyrites are the prevailing omes in the sequence in the wesjern part of the region, |
in the upper course of the Rod—i-Darakht-i-Tut end in the Darys~i-Khwojs Shahab/fig.35, | |
36/« The apparent thiclmess of the rocks is 210 m. Interbeds of argillites, aleurolites
sandstones, and alse cuvers of hyalobasalis were observed among the mentioned rocks easif
east of the pass Kotal-i-Ustur Murda in the Larya-i-Gels Chagar basin / 115.32,433,34!.:_
The strate thickness is rather large and reaches I150-200 m in most cases. |

The bapd of trachytes/albitophyres/s These formations were fixed only in the regiciff
on of the pass Kotal-i-Ustur Murds, where trachytes/ albitophyres/ ,50-T0 m thiek, m| |
lie agglomeratic lavas and lava~breceias of basalis /fig. 38/. 2 km south-east of the :i
pass Kotal-i-Ustér Murde / fig, 34/the strate of interbedding basalts, argillites, aleu
rolites and tuffs of trachytes / albitophyres/, isolating in the upper pari of the sequ
ence, can be conventionally attributed to the deposits of this bend.

Lava flows of the Galachagar suite appertain to the flows ufﬁﬁlnﬂum type. Ande— '.
site lavas flowed from craters of ths central type/the levas are replaced by tuff i
accumilations along the strike, which is typical for eruptions of this type. But there J|

are examples of lava flows of the same composition from volcenic spparatus of the fraci
turing type / see above/. :
Laves of basalts veme to the day mainly along fractures, numerous snd often cro:
ing/" many-outflow fracture flows"/. The sedimentary rocks, underiying the effusioms,
are crossed vith mumerous dikes of basaltic porphyrites and augites, which can be con—
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sidered as underplacing chennels of flows,

Numerous breakings of crust with lave flows, which formed on their surface,
brought to wide spreading of agglomeratic lavas end lave-brecciss. Pyroclestic pro- ||
duets were of the subordinate meening in the period of these flows. ]

Voleanic activity in some places was completed with flows on the formed basalte -'

da, indicate éppertaining the eruptions to the central type. 0

The described deposits of the Tagaurabat and Galachagar suites are parallel
to tufogenic-sedimentary and effusive strata of the gkdge Band-i-Gandso /5.D.Imanoff
etc, 1962/ and appertain to the Turkestan stage.

The Turkestan age of the volcanic—sedimentary strata, overlying the Alaian
deposits with erosion,is confirmed by the finds of fossil remains Ostrea lingula Rom.
in its base.

The age of the effusion strata is determined from fts correlation with the medir |
mentary rocks— it overlies the deposits of the Alaimn or Turkestanian stages amd :
is overlain by Neogene formations. Quite probablef, that it can be confronted with i |
the effusive rocks of Badhiz snd Kushk regionsin the USSR, where the age of the |
effusions is dated Eoceme.

S.Pepol and S.Tromp /1934/ consider the voleanogenic for-mations of the Herat
region younger / Oligocens/ on the grounds of similarity between the m;-"w?
distinguished by them, with Dekan trapps of India and Pekisten and volcanogenic fnr-‘
mations of north—eastern Irenm. i .

e e
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KEOGENE SYSTEM 7 N /.

KHASSANABAD SUITE /Nhs/

The deposits of the Hassanabad suite n the studied area are spread not so wide ||
1y and eecupy only sbout I50 sq.lm. Their most considersble ocutcrops are ascertained |
in the western part of the investigated area, on the northern and southern slopes of i
the ridge Selsela Koh-i-Band~i-Babe.Their inconsidersble outcrop was fixed also in i
the esst, on the right sldes of the Harirod valley, in the zone of foothills.

The deposits of the llassenabad suite overlie the underlying deposits with
sharp erosion. On the northern slope of the ridge Selsela Koh-i-Band-i-Baba they
overlie the effusive foruations of the Galachagar suite of the Turkestan stage /
/ upper Eocene/, sharp contacts of leaning and contiguity of the deposits of the
Hassanabed suite to some noses of pre-Neogene relief being observed. Such inter-
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relations were seen ,fop example, west of the settlement Ebhwojsa Shahab and in other -;1,
Fﬂiﬂul

On the southern slope of the ridge Selsels Koh~i-Band-i-Babe $he deposits of the nf|
Kpassanabad suite overlie immediately the terrigene-red deposits of the Tagaurabat m.ﬂ.tgl
of the Turkestan stage / upper Eocene/, which are characterized by a flattemed ltlrfuh:i

In the east of the region ,on the right side of the Harbrod valley the described |
deposits overlie the deposiis of the Fermian and middle Paleozoic age.

The sediments of the Khassenbad suite are overlein by middle and more seldom- l.t.pp
er (uaternary deposites proluvial-elluvial-lacusirine conglomerates and loess-like loami |

only in some places with 2light eresion withoui evidert disconformity.

The deposits of the Khassenabad suite lie rainly with dip angles frem 5 io 1015°, "
Only in immediate proximity to mounlain structures the dip sngles inorease up to 20
end even 30 / the upper course of the Nod-i-Daraltht-i-Tut river, more pentle bedding
of upper horizons in comparison with lower ones being observed in some places/ diver-
gence reaches Iﬂa. The above mentioned points té constent development of orogenic pro-
gess in the perlcd of accumulation of the describad sedimants.

We could not trace o complete and constant sequence of the deposits of the .!;
abad suite in the investipated region. A bed of vhite, bluish or light pale=yollow com—
pact limestones, eloddy, with medivm— and poorly rounded pebble of limestones is observ |
ed in the base of the ssquence in most places.In other places alongside with limestane |
pebble there is pebble of argillites, sandstones and effusive rocks, usually hizhly
destructed.The correlatien of the composition of pebbly materinl in difforent sections
is various. This horizon, from 2-3 to 25 m thick, is well seen in the locality by its
1ight colour.

The uniform strota,gf reddish-brom or reddish-gray in colour, consisting of in- !
terbedding of clays, gritstones and conglomerates, from the first metres te 15-20 m,
lie over. The correlation of clays and conglomerates in the sequence is ajproximately
equal ,

Llays , reddish-brown, reddish-pale yellow, compact, cloddy, sometimes-poorly qtlat
areous with different content of aleuritie, sandy and gravelly material. The latt |
er is usually poorly rounded and consists of various local rocks, mruoﬁmﬂu—ss
siona and red minerals of Permian age. In the cleys smsll pores and traces of
vegetation reois, prints of worm tracks, seldome=carbomificated vegetative detrite
are seen, Saturation with alewritic and sandy material is so considerable in place
es that the rock turns into loam or sandy loem. .L

Gritstones, usually reddish-gray , inequigramular, from fine- to coarse- éi
greined, from medium — and poorly rounded fragments of loc:l rocks, cemented with |
sandy- argilleceovs, sometimes—calcarecus cement. The gritstones contain pebbly na'
material and often turn into fine-pebbly conglomerates slong the -trike. In plac-
s oblique bedding is noticeable in the gritstomes.

1
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_Conglomerates , usually gray, consist of well and medium— rounded pebble o:
of quartz porphyres, lavas of the intermediate and basic compositiun,different in dimension:
light coarse-grained granites,red sleurolites, sandstones, limestones and |
other rocks. The mineral composition and different dimensions of fragments
al materisl i n different sections are various. Near th: m@uifmh Sfrucheres ;
ons boulderj up to 0.2=0.5 m in diametre, are somotimes seen in thems Ikp
the Darys~i-Eushic-i-Khana valley lava fragments,up to 2.5 m in diametre,
were observed in them. The mlmmh*nn usually Wlﬂlwmi
aceous, sometimes® poorly calcarecus cement, In the upper horizoms the fray
gmental material is more coarse, often admixture of small boulders is con—
tained,

The strata is brownish-gray , banded at small distances due to interbedding of |
clays and conglomerates, :

The thickness of the deposits #f the Khassanabad suite, is most considerable ,prol
bably, on the southern slope of the Sglsela Hoh@i Darakhtedi-Tut, where it is not less ¥
than IS0 m. On the northern slope of the same ridge and in tie east, in the Harirod va
lley it does not exceed 60 m., The mentioned thiclknesses correspond to a small part of

the Neogens sequence, eroded partly or completely in the considerable part of the in-
vestigated territory in Pre-Juaternary and Juaternary time.

The described deposits do not contain orgeuic remeins. Their age is determined
conventionally by us, by the position in the common stratigraphic sectiom, the charact
er of dislocation ,eto.

Formation of the described sediments, probably, took place in intermontane
aress at the foothills of rising mountains, The deposits have the character of proluvi:
ad doposits, in which impulses of positive / sscending/ movements of formimg
mountain structures are reflected in accumilation of coarse~fragmental pebbly-rubbly
sediments, the periodsf of temperary stebilization- in accumulotion of thimmer argills
ceous material. i

There can be peartial deposition of the described sediments in shallow lacustrine
besins, periodically appearing in inetrmoundain areas, which is indicated by umiform-|
ity of clays in some bands, traced for considerable distances, their calcificatien m'

and typieal cleddy structure.

QUATERNARY SYSTEM / Q/. _'

!

The dppesits of the Quaternary sysigp in the investigated region are represented |

by exceptionally continental formations. They are rather widely , but umequally ,lprn:
ad: Their distribution is limpted and rather interrupted within the limits of moun-

tain structures, which are the districts of denudatiom, they form more or less conti-

nuous cover in depressions and in the zohe of foothills,




|
The thickness of the (ualernary deposits also rahges between the parts and the
first metres in mountain region up to I20-I50 m in depressions. |
By geological-geomorphological features the (Quaternary deposits of the investigs
ated region are dismembered into three sections by usimiddle, upper and recent,
eacli of which unites different gemetic types of deposi ts.We distinguish iproluvial-al
alluvial-lacustrine, slluvial, proluvial, telus, talus-eoliam, glacial mé:hmgmic
among the latiers.
The deposits of the lower section(ife absent in the investigated territory.
The correlation of the Quaternary deposits of the studied region AS shown in
fig. 24. The deposits of the middle and upper sections with characteristic for them l_r
proluvial-alluvial-lacustrine, talus—eolisn and proluvial formations, are most widely
spread in the investigated region. |

mmmmnﬂqua/.

The deposits of the middle section are most wide. —spread. They fill mainly the |
Karukh intermountair depression, about 400 sq.km in area, and ancther depressiom,
not so large in the upper course of the Rod@i —Karukh. To m lesser degree the depo—
sits of this age are developed along the river valleys. They cannot be shown #m .
scales of gcological maps in most cases. A

Glacial, colluvial, proluvial-alluvial-lacustrine, alluvial-proluvial ta.lu&—prol
luvial and chemogenic formations are distinguished among the depesits of the middle
section.

_ _Glacial deposits/gl sz y Terresented by moraines, were observed at the pass
Kotal-i-Ustur Murda af altitude of 2420 m/ in relation to waterline of the Rod@i-
Karukh I000m/. !llere they fill a small ,highly eroded corrie, have a typical for the
maraine hummocky relief with drainless basins. The moraines consist mainly of il
poorly rounded boulders of local rocks, up to 1-3 and smaller boulders, included in 'I
rock waste besic mass. The moraine thickness is about 25 m. ,

On the morthern slope of the ridge Selsela Koh-i-Dowindar/ the eastern part of ]
the investigated aree/ at an altitude of 2600 m / inrelation to water line of the |
Rod-i-Karukh -500 m/ numerous erratic boulders, mainly of granites, measuring to 2 i
ma, were observed. The nearest outcrops of granites 3 lm south of this place n.ﬂ
isolated from it by young deep wallevs. The presence of the mentioned boulders near
the watershed of the ridgg can be explained only by glecial transportation in the |
period before the final deepening of the recent erosive net. The moraines, enclosed
boulders, were, probablyp wholly eroded, andthe boulders, remained in the place,
formed accumilations of proluvium. |

— i
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southern slope of the ridge Sglsela Koh-i-Band-i-Baba, deseribed before. |

Proluvial-slluvial -lacustrine /pl-al-l @,/ DEPOSITS fill the Karukh depressia: |
and & smell depression in the upper course of the Rod-i-Karukh. |

In the Karukh depression these deposits lie at an altitude from 1300-1800 m,
téfemnce elevation of them above water line of the rivers Rod-i-Karukh ,Rod-i-Maluma,
ete is from 35~ to 45 b:u..x‘IIIr

The sequence of these deposits is the following / upwardsfs

« Conglomerates, brown-red medium— and coarse-pebbly from medium— rounded pebbles

of local red rocks of Permian age, broken pebbles of granitoids, limestones,ete, him
dered with sandy-gravelly argilluceous—carboneceous cement. This conglomerate in the
region of the settlement Dalantu lies on the wu.tg'ad surface of diorites -25-30 m. !
2. Limestones, light, compact, of lacustrine look, cloddy, with sgall pebble of loca

rocks, turn into conglomerate along the strike ~0-2 m
3.Loams, yellow, sandy, ¥Fine-poroms, calcareous, with rusty spots — 25 ~30 m

4. Conglomerates, brown—gray with violet-red hue, consist of poorly rounded small
and medium Eragments of local rocks, not fast bindered with sandy-carbonaceous
cement = 40 m.

5. Conglomerates, gray, bedded, medium—coarse-pebbly, #f medium— and well rounded
fragments of local rocks, ‘' they compose beds ,I-2 m, sometimes more loose or :
more compact with samdy-calosreous-argillacesus cement. The pebhles are orimted dis |
orderly. Conglomerate beds altermate with lenses and beds of sandy loam, brown-gray,
or brownish-red,more seldom—}oose sendstone with small and miédium pebble, from 0.3 t{
I.5 m thick. The conglomerates prevail.Some settling Hpﬂqﬂtﬂl‘iﬂ is observed up-
wards. Indistinct hu:l::.{mnhl bedding is seem in sendstoné lenses and in the -cemglo— |
merates thumsclvul = &0 m. !
6. Conglomerates, medium~pebbly with admixture of - Tubbly material, fast binder- [
ed with saﬁw—ngiﬂm&m—calcums cement, usually pineh out in a bench =&=-I0m. I

= The total thiclmess is from I5I to IT2 m.
Apparently, thickness can be considerably more in the central parts of the de~

pression.

— s e — —

Along the upper margin of the scarpy formed by them.
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ln the outlying distriets of the Karukh depression fragmental material coarsens,
its roundness becomes poor, the distribution in the sequence gets more diaorderly, a.pp.
srently, dus o & grest part of slluvial and proluvial meterisl, eveeusted in %o |
depression {rom lateraul valleyg,in the composition of the depusits.

are overlain by chemogenic formations ks the so called "calcareous crust’, eud alse _
by loesses and loess-liie loamsfdescribed below. The latters are attributed by us to
the upper section of the (uaternary system.
The dntpbsité‘“ﬁf the deseribed proluvial-alluvial-lscustrine formationz, as we
pose, tooksplace in a shallow lecustrine basin. This is confirmed by the presence of |
o lisestone bed of the lecustrine type in the baséraf the sequence, sufficient persist:{l
ence of some horizons and whole banas, the presence ol horizontal beddicy, and alsc |
wide distribution of these deposits within the depression without essentéal change of
the compoaition. However, the influemece of the proluvial-alluvisl process , and at
m&n leading meaning, is quite evident here,that is why it is impossible tomshs—
hbnpminh lacustrine deposite .
In the upper resches of the Hod-i—<erukh preluviel-alluviel-lacustrine deposits

we. ¢ observed at an altitude of 2380-2550 mjreference elevation sbove water line of
the Eod-i-Karukh and its tributeries is 150-200 m. The thickness of these deposits !
ranges belween 150 m in the central and 30-40 m in the marginal jarts of the depressiciff|
on.The sequence is of less distimet and ,apparently, more uniform structure.it the
bollon—loams—,yellow-brown, sandy with beds of coarse-pebbly conglomerates, with the .
totul thickness of up %o 40 m, over- conglomerates of medium- and well rounded pebble ||
of local rocks with adsixture of boulders, bindered with sandy-eryillacecus—calcarcow ¥
cemont. The cooglomerates are horizontally bedded due to sorting end different compec: 1ff
no#s of cementation. Sometimes lenses of argillaceous loose sandsiones are seen.Coars
o1 parbhly_:mhhly conglomerates are observed im in the upper part of the sequence as w j.
woll as in the Karukh depression. Probably, fluvioglacial deposits tock part in accum
lation of sediments in the upper coumse of the Rod—i—Xarukh valley. |

-Alluvial-prolgviael / al-pl (,/ deposits were observed in old valleys and near-wo
Ll perts of long rivers, sueh a8 Derra-i-Chartsg, larre-i-Benosh, iagab—i-iiohamndd
Khan,ete. when the rivers Darra~i-Cherteq and Darra-i-Bemosh roached the proluvial _
alluvial-lecustrine plain of tie Middle~Luaternary age,they formed deltas, considersab -
1y rising ubove the plain level. These deltas formed simultaneously with proluvial- |
alluvial-lagustrine deposits and differ in the composition very little.The distribu~
tion of the pebbly-rubcly materisl in them,iz ,probully, rather various ,often-lens—
like,more- of rubbly character.In the recent relief thesed deposits are arranged hyp ¢
sometrically overfthe proluvial-alluvial-lacustrine doposits for 30-60 m at most. Vhil
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moving off the mouth their surface descends and 1ibey Lecome ome with the proluvial-
alluviel=lac strine plain. They lie at wr altitude of IV0 m in relation te the recent e
cutting of valleys. ' .!
Talus—proluviel /d—pl t,;;z/ DEPOSITS AR’ RATHER WIDELY LISTHIBUTIL IN Tif upper part ff
of the Hed-i-tarukh, where they compose considerable seclions of gentle slopes, adjacentifl

iy the composition these deposits are accumulations of coarse—Praymental poorly .
and medium-rounded material from pebbles $o boluders with lenses of essentially argillac||
eous—-sandy composition. The recks ere only local. composing the adjecent parts of the
slopes. The cement is celcursous-ergillaceous, calcarcous with sundy-argillsceous filler .:
Bedding is not seen. In reletion to recent cuttings these deposits lie st =liitudes fro
60 to 80 m. The described deposits ure coeval with Miadle Uualernary proluviel-alluv- §
ial-lucusirine deposils und gradually turn into them lccel ly.

Chemorenic deposits /ch l;,}zf are represented by the so called " caleareous crust",
whiech iz ratber widely~spreed in the investipated regicn.

ihe “"caleareous crust” lies mainly on the proluvial-alluvisl-lacustrine deposits _
in the Karukh depressien as well es in the uvpper course of the Hod=i~farukh, more sel-
dom— om the talus end talus-proluvial deposits,coeval with thes , near the original
sidees and still more seldom- on the original rocks of difterent ege. For emple,‘n the
watershed part ol the ridge Selsela Hobh-i-Band-i-/armast snd in the Tagab—i-Mohained !'\.hf-l
Ehan velley. The "calcareous crust" usuvslly has the charceter of a bed ,from 0.4 te

ted by loose ,porous , often quieck, calcium carbonate with numerous fragments and
poebbles of different rocks of the sase composition, as the underlying ones, enclosed

evacuated from it, formed ihe sbove -lying zome, usually representied hy compact limt.n
one with distinet sintered structure of zone g?ﬂh‘. Joint of this zone of compact I:
limestoue with the underlying lovse zone is realized wilh numerous icicle =lihke projec—
tions or "beards", appeared as a result of the zone growth of compact limestone from
below. The upper boundary of the zone of compuct limestoae is usually sharp, rather
even, often has traces of secondorvy surfece leschinc. The deseribed bizons! structure
of the "calcareous crust” is wmually built with two or corresppndingly four zones of
similar struoctere, but nsually of less thickness.

The “caleareosu erust” is usually overlain by loess-like loams and loesses of the
upper Custermary age ,oftea with ercsion. i

The formation of the "calcarsous crust” is a proce:s, correspoiding te the definite

stage of geologicel development of the studied region with special climatic condi- [
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tions,appeared here at the end of middle Luaternary-beginning of upper (uaternsry p
epochs. These climatic peculiarities were charscteristic of the irunsitional period |
from pluvisl to interpluvial,.hen periods of moistening changed into periods of arid
ization, creating favourable conditions for chemical sélution of the before formed
sediments —on one band, for absorbihg waters, saturated vith celcium salis, to surface '||
wvarmed soil layers and precipitation of calcium carbonate from them, forming the up- |
per compact zone of "calcareous crust'.

The formations of the type of "calcereous crust’ are widely known in other par's ||
of Asias and Africa. The process of their formation is still at issue and is not m-r-i'
teined, and more complex in details them it is given here.lowever,The stratigraphic |
side of this phcnomenon is more importan$ for us, as we think that the middle (uaser— |
nary epoch was cnpf'bd by the formation of "calcareous erust”, and the following pe-
riod of intensive loess-formation in the conditions of progressive aridization of the

climate corresponded to the upper (uaternary period.

MEDDLE AND UPVER SECTIONS, NON—DISHOMBERED /i, of -

ly not so widely. The talus deposits, composing trains in the base nflmntlinﬂ«lnpll
and partly overlying the proluvilé-alluvial-lacustrine deposits, described before,ap- ||
pertain to them. |
Wﬁfdﬂz_y are represented by pale-yellow , yray-brown to pale-
yellow -red loams,saturated to some degree,non—rounded fragments of lucal rocks.In a :
rov of places "caloareous crust’ was observed in the base of talus truins on their sur
face. In other cases the "calcareous crust’was overlain by talus deposits. In the rece ':al
ent relief these deposits are rather high in relation to the recent cutting of large °. ||
valleys/40-80 m. and are intensively eroded with recent = ~_ channels.

UPPFR SECTION fu,/«

The deposits of the upper section of the (uaternary system are spread ¢ ‘- oot
:1“4.1, as the middle uaternary deposits , and are represented by talus—eolian and m:ii
luviel deposits.

_Epliap—talus/eol—d ng deposits are observed often in the Karukh depression, in
the base of its mountain frame, on the northern foothills of the ridge Selsela Kobwi~
Band-f-llaba and in the marginal northern and north-western parts of the investigated
area, and also in the llarirod valley.

The eo.ian~talus deposits are represented by typicdd loosses and more often -loess||

like Joams, pale~yellow with different hues. The loesses of the investicated racien
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¢o not differ from typical loesses of other regions of the Middle Asia in gremulosetrid|
compositionm structural and textural features. i
The loess-like loams differ in heightenod content of aleuritic and sandy material, 1
muldm-powlxmnhduuﬂnymd-uumuldmﬁm:mmm&mhn
terial from the Joesses. The coarse material forms lenses and interbeds / from parts
to the first centimetres/, conditioning indistinct Ledding of the rock.lerosity and § |
columar jointing, characteristic of loessesas typical of loess-like loams. The thick
neas of the loesses and loess—-like loams renges between the first metres and 35-40 m. i
The loesses and loess-like loams in tue Karukh depression overlie the"calcareous |
crust” or immediately the pro uvial-elluvial-lacustrine deposits, and also the origin-—
al rocks of different age.
In the footihills of the northern versand Seclsels Koh—i-Band-i- :
Baba they overlie upper iocene / Turkestanian/ and Neogene deposits. Their thickness l’.
in thés region, probably, increases up to 58-60 m.
The formation of loesses and loess—-like loams took place at the beginning of the ?
upper Uuaternary epoch in the conditions of progressive eridisation of climate, to our l!;
opinion. By their genesis these deposits are of mixed eolian~talus origin, to which ?
fine—gramularity, uniforsmess,porosity,ete typical of loesses, on one hand, and admix-— -.
ture of coarse material amd rock bedding, sometimes discernible, on the other hand, |
point.
In the recent relief loesses and loese-like losms are distributed rather high in
relation to the recent cutting of large valleys/45-80m/ and are :ntensively eroded.
_ Alluvial deposits/ al u3/ unite the complex of méddle alluvial terraces, which
are traced along the largest river vulleys such as Hod-i-=Karukh,Rod—i-Darakht—i-Tut,
Hod=i-finluma, Darya Kushk,ete as two terrace-like benches, located at an altitude of
12-16 and 20-25m sbove water line /fig. 26/. The summary width of these terraces ra.uecl["h
between the first metres and I00-I50 m ,end in some cases - to 400—450 m.
In less developed valleys the alluvial deposits of the complex of middle terraces |
are either completely destructed by the following erosive processes or are preserved o
only as small outlier scarps, scareely discernible in the relief of valley sides.
The alluviel deposita of the middle complex of the terraces are composed mainly it
of pebbly, more ssldom-pebbly-rubbly loose conglomerates with lenses of sandy loems and '5:'
sands, containing the same pebbly material. _
Coarse —pebbly conglomera with admixture of boulders with sandy-gravelly r:i.lhr I
erop out wusually in the baseron the socle, composed of original rocks. Their thickness r-.. f
is 12 m, Fine~ and medium~ pebbly conglomerstes with lenses of sand and Eravelprevs/{
In the upper part & bed of more coarse conglomerates with small boulders, I.5=2.0 m
thick, are seen. Pale—yellov loeas-like loams with interbeds of sands, with the total
thickness —l-1.5 m, overlie these upper conglomerates. Loess is usually observed on
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the upper bench and is sbsent or very thin- én the lower bench. _
The described deposits accumulsted in the river walleys in two stages,
ing to two erosive cycles, probably, rapproched in time.

UPPER-RECENT SECT1ONS ,NON-DISMEMBERED fg,_‘/.

Proluvial and tslus-proluvial deposits appertain to non-dismembered deposits of
the upper-recent sections.

Proluvial /pl 0, ,/ deposits of spaiiads flat come debris are widely~spread in thej
Karykh depression, vhere they overlie ,and locally partly cut the proluvial-alluvial= |
lacustribe deposits of the middle-Juaternary sge, described before. '

The proluvium is composed of differently round pebbly-rubbly fragmenis of local
rocks, poorly bindered with carbonscesus-argillacecus-ssady cement. The proluvius thickff
ness is ,probably,6~8 m. The proluvial debris cones are arranged usually wﬂmi
lytmhrlmm-niluu—uktlmlnhnhthn.mmthrpnumm
proluvial trains with deep cuttings; small channels form s cemplex net of riverbeds, Oul
0.5-1.5a deep and from the first metres to 20-25 m wide, on their surface/

Zalng-preluviel/ d-pl 0, / deposits ave linitedly spresd end’ihe same proluvial
formations, described before, reworked with talus process and partly overlain by talus
These deposits are observed in the marginal parts of the proluvial plain en the bownd~ [fi
ary vith mountain slopes as smsll inclined trains with rare inconstent small furrews ||
of temperary flows. !

mw‘ag,/ deposits are sprosd mot so widely. They usually compose narrow bands ({i
slong foothills of dismembered mountain slopes, foy example, in the upper parts of
the Tagab-i-Mohammad Khan valley and in other plages. j

Lithologically they are represented by losms, saturated with local non-round fragef
mental material to o different dogres, from parts to some metres in thickness. The |
sections, composed by them, are even | surfaces, inklénmed in direction of wval
oWerlapping the sides and becoming one with’slluvial-proluvial plein.

RECENT SECTION fQ 4;' .

The deposits of the . AT e recent section of the investigated regiom
are spread very limitedly. They are represented by the alluviuunf of ihe complex of
lower terraces and riverbeds, proluvial and talus deposits.

_AMlluviel deposits / al 0 41" , united into one complex of lower terraces,include
riverbed formetions and are traced along the valleys of all the rivers without exceptidy
on. Besides the riverbed and flood plain , two benches of terraces above the fleod g




plain,I,54.0 m high and 6~8 m above water line, are made up of them.

The total width of the riverbed, the floud plain and lower terraces raamges bet-
waan 30-35 and 300-600 m. i

The deposits of the complex of lower terraces are represented by pebbles and mor
seldom-boulders with interbeds of sands and sandy loams.
I A bed of coarser pebbly-rubbly conglomerates, up to 1.0 m thick, mmm is observed
in the upper part sometimes. Loess—like rocks are absent on the surface of terrace
benchesjA bed of sandy loams with pebbly material, 0.5-0.8 m thick, is ususlly observ-fl
ed.

The riverbeds are usually filled with pebbles with admixture of boulders , more
seldom— cobble round stone, with lenses of sands and sandy loams. The thickness of
riverbed deposits ranges from the first metres to 15620 m and ,probably, more metres. |

_ Proluvial deposits /pl Q4/ are also widely developed. Flat debris cones in the iil
Karukh depression, vhere they are overlapped by alluvial-proluvial-lacustrine deposits [l
of the middle-Duaternary age, are made up of them.The riverbeds of all the temporary [
channels of the invesliguted region ere filled with them.By the composition, round- D
ness and other features they do not differ from recent deposuis and are repres.nted |
mainly by pebbles and cobble round stone, more seldom—sands and sandy loams/ in the
outlying zones of debris cons/.Their thickness is the first metres.

_Talus deposits/ d 0,/ ere spread in this or that quantity everywhere, compos-
Lnahrdnt on the mountain slopes and in their foot. They are represented by typiecal 1
loams with sadmixtube of rock waste. The thickness of these deposits ranges between
parts to the first metres. 'hese deposits are not shown on the geologicel map, with
the exception of those sections ,where their thickness is considerable, and the
area of espreading exceeds 4-5 sq.km.

_— .

CHAPTER IV. INTHUSIVE ROCES.

¥ithin the limits of the studied territory intrusive rocks are developed comparatively .
videly and compose & row of pluteons/fig.27/. All of them appertain to the upp. r i

—

Triassic=lowe: Jurassic complex. There may be #ld graunitoids in the adjecent regioms |
{4

The presence of granitoid pebble in the composition of basal conglomerates of the
Permian and Tpinssic deposits is indicative of the above said.
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UEPPiH- THLIASSIC = LUsol JUASSIC  MMBWTIC  Cl#lLihe

ihe intrusive rocks of the Upper friassic — L.ower Jurassic maymatic complex are developed
in the southern part of the studied territory. They are represented by intrusions of por-
phyrpeecus biotitic granites, alaskitic grenites,plagiogranites and diorites. The Upper
iriassic = Lower Jurassic rocks bresk and metamorphisze all the deposits up to the Upper
friassic./?/JTheir upper age limit is unknown. liowever, it is known from e geological
literature that the Middle— Jm::?: d:pnsiil are novhere broken by ihem. lhat is why one |
can naturally suppose that tie making of these intrusions took pluce,perhaps, e the verge ;
of the Jurassic and tie Iriassic, and ,maybe, in the Lower Jurassic peried. It is comnect~ .
ed with the development and inversion of the"Lower Eimmerice/z . geosyncline”,spreed along
tiie northern slupes of the Parapamiz and tindu Kush. The Upper iriassic -Lower Juressie
mugmatic complex is represented by four phases. lntrusion of diorites tock pluce in the
first phase , of plagiogrunites —in the second one, of perphyraceous biotitic granites =-in
the third ome, and of alSkitic yronites —in tie fourth phase. Unly the interrelations of
diorites and plagiogrenites sre unknown in the investigeted area. lhe porphyruceous gren—

ites break both of the latters , an: in their turn they are broken by alikitic grenites.
The diorites underwent alkaline and potassium metusomatosis. Hy th. way, the alkaline me—
tesomatosis took place before ihe potussium one, Considering the development of the magma
ic centre as a whole, 'ne can suppose thut the alkaline metasouatosis took plece due to

885
FLisT Flabik.

DIGRITES O (¥y=i))
Intrusion of diorites took place in the first phmse of the Upper iriassie-lLower Ju:muf{,
Iil.

ic magmatic couple:%a the limits of the studied territory they compose s serics of small
massifs in the imterfluve of the Kod-i=sluss eand Hod-i-farikh. The diorite intrusions

are confined to the northern wing of the large anticline, the core of whieh is situated i
in the axial part of thc esstern end of the sel-sela-fob—i-iwwindar ridge. The larpgest 5
valantyd wassif / 25 lu'lf is in the viciuity of Lalanty settlement. Lt stretches for llkm
in o sublatitudinal direction, with a maximss width of 3 kue A small stock-like diorite |

of the iangi-Odem stream , near the south-eastern end of the Lalanty messif. A row of
small massifs, the largest of which reaches 3-4 hz. are exposed in the upper rceches of
of the Rod=-i-iialum. river.
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WiMin the linits of the stusicd territory the diorites bresk all the deposits uy to
the Upper Trisssic/?/. In their turn they are broken by porphyraceous biotitic granites.
viorite intrusions are made up of mediun-grained rocks of dark gray ami gray-green
colour. The texture is meinly mossive, The flat-porallel texture is seldom marked. They
show prlmuo-glwnmm with the elements of the eryptic one.ln the case when
the rocks suffered cataclesm ,their strueture becomes cateclastie or blastocemented. The
grain size ranges between 0.5 and 4 um, The average composition of the unchanged diorite

plagioclase=49:,dark=coloured mineruls =46+ ,quartz=4",potassium feld spur-single grains

dy their material composition they correspomd to melanocratie differences, spproximeting

to gabbro-diorites. The plagioclase is represented by sndesite No 45-47, It forms tebula: |
grains, often of zonal structure. In this case the marginal borders are composed of int¢ b

mediatepndesides Simple end complex twins ere cheracteristic of plagioclase grains. The
;lagioclase is replaced by sericite,chlorite and is subjected to ssussuritizetion. In
some cases intensive albitization is w-l.ﬁark-eulmd minercls are represented by
sugite,usual hornblende,biotite,and very rare by olivine. They are in vuriable correlut-
ions. Heactive replacemcifs of eugite by armphibele ami biotite and of amphibeole by bio-
tite arce doveloped. sceondary changes of the derik—coloured minersls are expressed in uras

litization oi augite and emphibole,nnd also in chloritization , epitoti.stion of eaphilb | §

ole,biotite,augite. Ulivine is replaced by iddingsite and serpentine. funrtz is present

85 an intonsiderable admixiure,forming small greins with wavy extinction. The accessories ¥

are represented by an ore miner:l, often surrounded hgr‘lnuiome sheaths Apotite,sphene
am mircon occur more seldom.

More leucoeratic and more melanceratic di:ferencea are marked -.’Lchliam separat-
ions among the :iorites. The first ones answer to norual diorites Ly their composition.
ihere :rbgub of the dark-coloured . llie secomi ansver to gabbro by their composition.
L.ess content ¢f plagioclase /354 and more conte .t of melanocratic miner:ls /65 are
characteristic of them. The plagioclase is represented by lsbredorite. /hio 52/.

lhe diorites were subjected to intensive metusomstic processes. Lf tlie alkaline mee
tasomatosis , merked before, touches omly plegloclase and does ool change the apjeurance
of the rock considerably ,then the potas-ium metasometosis showed strom er. ihe poteassium

feld spar develops in thie roek ws o wholeychanging its structure. ihe fact that the potess |

sim metesomatosis is later,is clear from the interrelations of the miner.! Cformations,.
e o result of the potassive mot.som: osis porplyroblastic and mouzonitie siruectures
ore formed. Inc content of potassium feld sper,aversging 1520, reaches 60. in separste
cases. ihe content of plegiocluse lessens correspondingly. ‘he rocks of the wlkaline row
apjear ,which should be called by metesomatic monzonites,sych@ronzonites. Liorite intru-
sions contein nuwserous smell xeno.ites of reworked country rocks,measuring not more than
40 m in length. Endocontoct clanges of the diorites are expressed in the appearunce of
small-grained structures, Uneven nest-like cistribution of dark-coloured mime rels is typ—

it}
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ical, sxocontact changes of the country rocks showed in the formation of a thin zone ¢ (|
contact sericitie-plogioclasepquartz hornfels.Calcite—epidote wm! calcite-actinolite-
epidote rocks,which are the result of metamerphism of curbonate sciists,develop in a
rov of places.Garnet skarns with magnetite are merked in three places along the ifed-i
Kerikh, up-stream fpom the settlement Kiwajo-Cuher-Ssmbeh. icid effusipas”8® not prect
ally subjected to metamorphism,not taking inconsiderable sericitization and chloritiza
tion of the basic mass into considerationm.

_ lho vejnod serieg of diorites is very rich ,especielly in the vulanty massif. The
are dikes, stocks of ecid and subsilivic rocks. The latters are younger.The acid rock
are represented by aplites and pegmatites. The vein thickness reaches 2=3 m, and the
extent -first tens of metres. Their oceurrance t Uhe azimuth of dip is 33U%,the angle 1§
15—35“ and the azowuth of dip is L-n,ﬂ.u.- angle is dﬁu. They are composed of potussium
feld spar,nuartz,oligoclase. iiic:,amphibole,pyroxene,ore sineral ere present as adiixiu
es. iccessory minerels sre represented by sphepe anv seldom by ortite, which is marked

sometines even maucroscopieally. Lhe bausie rocks ure represenbed by spessartites,
Gl FiiAble
PLAGGL NI T, T
I i II ‘, }—I lj

Flagiogranites intruded into the second phase of ihe Upper-iTrisssic-lower-Jurassic
magmatie complex.They are developed bn the South-last #f ithe studied areagwhere they

form two maasifs: Togeu end mﬂah?zoﬂ both massifs ere confined to the lurpge enficline i
,the corc of which is situated in the axiul purt of the eestern end of the sel—clo=hiob=i |

Lawindar ridyes. The togun massif has very quaint ,irreguloer outlines in the place,as

&

it is broken by the lLarokh massif of porphyraceous . runites into tvo partss western / 37
2 2
/ 33 km /,eestern / 3Gkm /. In the mowth the Togau nmssif is comjlic.ated u_-flimt'gu Fi

frecture.ihe “arguzor massif / 25 kmdf is situsted at the eastern voundery oif the studie
@i territory. lts eastern end is beyond ffe limits. Lt hus an elon ated form,extewling g
for I2 km with o width of 3.5 km. irom the south it is limited by & larie fructure. |

lhe plagiogranites bresk and metemorphize all the depod ts up to the Upjer iriassic |
[i/+ In their turn luey mpe broken by porphyrsceous gronites.
Plogiogranite intrusions aere composed of conrse—yrained messive rocks of gruy—green, ray P

colour. The rock texture is uneveuly greined,disorderly. ihe groin sice ranges between i

Us5 and Te3 muslhe structure is granitie,locelly blastocemented. someiimes the nest-like |
y
distribution of durk-coloured minerslz is observed. ihe intermediste compositiom of pla= |
!

glogranitest plugiocluse=52/+yquartz=39,biotite=6%,amphibole=2sy The plegioclase is re—
presented by oli oeclase No 10-I2, It forms tabular s parations, simple and eomplex twins
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are typical of the latters. The plagioclase is replaced by pelite and sericite. luartz g’l ;
grains alvays huve wavy extinction. The biotite is observed as scaly separations, the f
usual hornblende - as prismatic—columnar ones.Chlorite and epidote are developed out ntl
dark—coloured minerslsjapatite,sphene,sircon are present in less quantities. Fhenomena
of potassium metasomatosis are developed on the contact with porphyraceous biotitic !
gronites in plagiogranites.The content of potassium feld sper reaches 30:. By their con
tent such rocks are normal granites.

Among plagiogranite intrusions xenolites of the couniry rocks of different sizes
and form are marked. There are especially many plagioclase intrusions in the upper
reaches of the Tageu-bkri stream.l.ndocontact changes of pleyiogranites are expressed in ik
grain size reduction. The ruck structure ,being prisiatically-gFained ,has the elements
of the poikilitic and eryptogruined structures. By the ir composition endocontact rock

approximate to diorites. Keduction of quariz content/IU/%/,increase . of plagioclase
content /65-7.%/ and dark—coloured nintrnlmffjrimf o Hen /20, Fotussium feld spar of "|; ;
the secondary genesis is present..ocally its content sharply increases, and quertz con=- .
tent reduces.cuch rocks by their composition answer to metassmutic syenites.The zone 1.11:.. ;;5':.
ckness of endocontact rocks is usually not large with a steep contect,however,they are
d veloped at a large srea in the upper reaches of the Tageu-bri stream.lt is explained, 1
probably, by the fuct that the northern contact of the Tagau intrusion is gentle,and ,'
we deal with its apieal parts. iThe exocontact changes of the country rocks are slipht. |
They are expressed in the formation of chlorite-sericite-plagioclase—quartz and quartz
biotite-andalusite hornfels. Sometimes plagioclase-actinolite contact rocks dswelop.
Acid effusives,as a rule, are subjected to slight metamorphism, nearly preserving thair“
initiul apperance. I

The veined series is widely developed. These are dikes, stocks of acid and basic |
rocks. Larlier acid rocks are represcnted by quartz granophyres, later basic rocks -—by

fine—and micro-grained spessarites,more seldom—by odinites.
THIRD Ithsk.
BiUTITIC PORMTYRACEOUS GLANLTE 33[1341}

Il

Biotitic granites intruded in the third phase of the Upper-lIriassic—lLower-Jurassit '1

I

magmatic complex. They compose two large massifs in the limits of the studied territor; | |

Koh-i— awindar ridge. The Bndimelum massif / 100-I10km?/ has sf very elongated form in |
the plane. 1t extends from the Pahlewenna settlement to the Chashma~Obi~Garm settlemen || |
in & latituddnal direction for 32 km. The maximum width of the massif is 5 km. The Ka— |

Rudimalum end Karokh,confined to the central part of the large anticline of the Sel-sel @
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are typical of the laiters. The plagioclase is replaced by pelite and sericite. Cuartz g
grains always huve wavy extinction. The biotite is observed as scaly separations, .the
usual hornblende - &s prismatic—columnar ones.Chlorite and epidote are developed cut of
derk-coloured mineralajapatite,sphene,sircon are present in less quantities. Fhenomena
of potassium metesomatosis are developed on the contact with porphyraceous biotitie
granites in plagiogranites.The content of potassium feld sper reaches 30+-. By their con
tent such rocks are normal granites.

Among plagiogranite intrusions xenolites of the country rocks of different sizes
and form are marked. There are especially many plagioclase intrusions in the upper
renches of the Tegau=Eri siream.l.ndocontect changes oi plegiogrunites are expressed in
grain size reduction. The rock structure ,being prisistically— emined ,has the elements '
of the poikilitic and eryptoyruined structures. By the ir composition endocontact rock:
approximate to diorites. keduction of quariz content/IUjs/,increase .. of plagioclase 'f
content /65-754/ and dark—coloured mineral ure f,riuf of Hem /20,./. Fotussium feld spar of |

the secondary genesis is present.iocally its content sharply increases, and quertz con- |

biotite—andalusite hornfels. Sometimes plagioclase—actinolite contact rocks dswelop.
Acid effusives,as a rule, are subjected to slight metamorphism, nearly preserving their
initiul apperance.

The veined serjes is widely developed. These are dikes, stocks of acid and basic |
rocks. Earlier acid rocks are represented by quartz granophyres, later basic rocks -=by |
fine—end micro-grained spessarites,more seldom—by odinites. F

I

THIRD PHisk. i
|

BIUTITIC PORPIYRACEOUS GlasLTi 3-_-{'1?341) ;_

Biotitie granites intruded in the third phase of the Upper—Iriassic—Lower=Jurassi
magmatic complex. They compose two large massifs in the limits of the studied territor; :
Rudimelum end Karokh,confined to the central part of the large anticline of the Sel-Se.
Koh-i— awindar ridge. The Budimalum massif / 100-110km®/ has af very elongated form in

the plane. 1t extends from the Pahluwanna settlement to the Chasbma~Obi-Garm settileme:
in & latitudfnel direction for 32 km. The maximum width of the massif is 5 km. The Ka—
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1
The Korokh massif/ 55km™ /hes a more isometric form in the P&n. 1t composes a watershed
ridg*urth of the Chashme-Ubi-larm and extends in a letitudinul direction for I2 ¥m with ./l
the maximum width of 5 ku. North of the Kod-i-karikh valley two small messifs /up to I km |

Khan end Darrah-i-Cartaq. The eastern end of one more massif is observed in the fur southe
east in the lower reaches of the Tagaw—i-sora~Uird. lhis massif is situated to 1l southe ;i
east beyond the limits of the studied territory.
The biotitic granites bresk und metsmorphize all the deposits up to the Upper-iriass- “
ic/7/,und also diorites and plagiogmnites of the Iirs?mphu,ua of dlie yiven complex. Jhey
in their turn are broken by . .’ b wlasgkitic ; runiles.
The Karckh and ludimalum massifs are made up of very uniform gremives by their umn,q .
ance and material composition. They are F'M ~gray, lighl=gray,yellow-white,gruy porphiyriec l
rocks for the most part. iiattress =like jointing is characleristic fof theu. Jorplyrace— |
ous separations,messuring from 5mm to 30 me ,emmount to 5=15. oi lie whole rocit. luey are
composed of potassium feld spur, for which simple twins are characteristiesus wedl as il
perthitic structure. It is coolimided. lhe porphyracecus separations wre,provsily, of
metesomatie oripin. Uften they huve uneven uargins,which intrude ioto the Lusic wess
by separate branches. The mineruls of the basic mass, remained nbﬁ‘:‘:{él?rf?u, .re obs rved .
inside porphyroblasts. The medium—grained basic mass is of grenitic structure wui is com= !
posed of greins ,measuring 0.5=4 mm, The texture of the busic mass is disorderly. lis i
intermediate composition: plagioclase=2lj,quarta=2t/k,potassiun felc sper=36,-,biotile--5i
Single grains of usual hornblende and pyroxene are marked locuslly.The sepor:tious of
subzonal plagioclese are pelitized and are made up of oligocluse. Luurtz gruins usually

have wavy extinetion. The potassium feld spar of the basic mass is ofien of twin and perqf
thite structure. It is caolinized. The biotite forms scaly sepurutions, repluced by chln-‘!'
rite and epidote. Accessory onea are represented by the ore minersal aml sphene,upatite, i

:1rcnn,of&¢l5f£ are present in less quantities. In some cases the reduction of felu spar li:
econtent and quartz content are marked correspondingly up to 40, und 204 incressement r;
of oligoclase content -up to 35i.lhe rock scquires an intermediale apperance between bio-
titic grunite and sdamellite. The latters compose pluces among biotdilic granite iht.rusiuré'
and are connected with them by gradual transitions. '
Piotitic gramite intrusions contain numerocus xenoliths of deeply reworked couniry
rocks. Their size in length runggét?n wide limits from 0.2 w to 7 lm. small xenoliids

ure arranged with any orientstiom, large ones are su.ordinuted to the _jenerel structural f

plan of country sedimentary strata.Gspecially e great quantity of xenoliths ure observ— !_.

ed in the middle part of the Rudimalum massif, in the watershed ol the rivers Lod—i—ia-

luma and Tegaw-iSora=Gird., It is ,probably, explained by the roof sag,and we deal with

apical parts of this intrusion. 1
Endocontact changes of the biotitic grenites showed slightly.hven in theldp
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to the contact they are still porphyraceous,mediun=greined, Lar.e porphyroblasts are cume
Pnsﬂt%lf potassium feld spar in them , liowever, reduced quartz umhnﬂlﬁ-al.‘.w' und increased| i
content of%k—culw.nd mineral/8-104/ are characteristic for them,Their peculinrity is

in the material composition,by whi:h they oceupy «n intermediate position bevween biotdtic
granites and quarts syenites, -ndocontact cimnges of biotitie gmemites on the comtact with
plegiogrenites and diorites of the first two phases of the descrived complex are expressed i
in ap.earance of aplite-shaped,fine-grained granites,churacterized Ly increased content of (|ff
oligoclase /35=404/.ihe rocks acquire tueir usuel appesrance at 30-50 m from the contact. ::
Biotitie grenites oxebt T 106hoe" en the country rocks, lue scale of tuese progesses is
in direet Jepondence o the oharacter of the cuntact. Uontect hornfels develop with the |4l

of the zone of changed rocks incresses sharply with the gentle contect. aAlongaide with ! :I
this migmatized rocks, the distinctive featute of which is leaf=gy-leaf and plyguetie ii !
injection of granitie materiels,develop. Facreoseopically they are beanded,of'ten pliested
rocks of darke—pgruy,bleck and gray ecolour, iheir structure is granonemsnoblastie,prenolepiael i/
blaaticjthe textute is schistie. rhey are composed of :mphivele,plagioclase,biotite,sometim |
es of gquartz. Thin gornet skarns with me.netite develup in the rone of exocontac! of th: i
small messif in the upper resches of the Tagew= .ohsmmadeilhan,
_ihe_veiped series of biotitic grenite intrusions is slightly developed. it is represem i
tod by rere veins,aplite dikes and dikee of pegmatites end later lemprophyres of :ubhtd.tu-; 5:
dinal extent. The dike thickness does not exeeed 1-5 m..plites ure micro- end finoegrained |r
rocks of light-uray and white colour. Single peyratitic veins with gernet, up to 4 m in :'
thickness, were observed north of the Chashme~Ubi=Uarm settlement. The lemprophyrie dikes ‘;i‘
are made un of mierograined malachites,ihin veins of milk-white quarts are observec in the | !.
zene of exocontact of biotitic granite intrusions. 1
sumidng up the above saidsonc should wention that small ,ufto 2~4 cm thick interbeds i

of culcite with chalcopyrite,malechite and agurite ore merked in the emocontact part of 1 s‘t

the kudimalum massif in the middlecsiream. of the lod-d<ialume . However, lurge ore :sml.ifﬂ!:'::}_

tations are not met.
FOURTLL Flinslse
ALASKITIC GHARLITLS ﬁ{'rj..di}
magmntic complex. They are developed on the extreme south-east of lic studied territory,yhere i
2 &
they form two smell massifs. Tic first of them /L¢3m in area/ is & little to the north of

X
The Chashma-Gbi-Garm settlement, anc the second /4 km in erce/ is in the lower resches of
the Tugaw=i=-sore-Gird river. liowever, only the eastern port of this massif is situated here,
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Vhich is developed wholly to the west, beyond the studied territory.
Alaskitic granites bresk the Paleomoic deposits and also biotétie porphyracecus
granites, Their upper age limit is unkmown,
Nacroscopidally the alaskitie gramites - light-grey, white porphyracesus recks,
often slightly-gneiss-like texture. Porphyraceous separations of potassium feldspar, i
| measuring -8 i mm, are , probably, of metasematic origin. They smmount to 20% of the |
whole rock, Nedium-greined basic mass is composed of graind, megsuring 0.2-2.5 mm and _
are of granitie structure with the elements of the pegmatoid structure. Its intermediate |
composition: plagioclase — 30%, potassiim feldsmr - 24%, quarts - 236, biotiskd - 3%,
muscovite - single grains, The plagioclase forms tabular separations, of twin structure. ||
It is represemted by oligoclase. The plagioclase is fresh nu-u@ﬂ:nmwm;
cite. Xenomerphic seperations of potassium feldspar are often of perthite structure
and are caclémized. Quarts grains have wavy extinction. Scaly separatioms of biotite ||
are replaced by chlerite. The muscovite composes single flaky separations as well as
ageregates of mmall flskes, often of mica, form nest-like accusulations. The wsenesss
accessories are represented by the ore mineral, apatite, sphene, zircom, allamite. |
The alaskitic gramites are locally brokem down and cataclastic or blastocemented stru- |
ctures develop im them.
1 Endocentact changes eof the described granites were expressed in appearance
of a thin zone ef fine-grained rocks / grains, measuring up to 1.5 mm/, which have i
cryptic or aplitic structures with the elememts of the pegmatoidal structure. Complete ||
dissppearance of mica which ardebserved as singla flakes , are characteristic of
them. Exocomtact changes of the country sedimentary rocks were expressed in the (
development of the thick zome eof migmstites, which are quite similar #m macro- and ||
microscopically tof the migmatites. The latters formed at biotitic granite
intrusioms. Exocemtact changes of biotite granites did practically met showed.
The yeimed series of alaskitic granites is slightly developed. It is repre-
sented by rare tiedm thin aplitic veins of sublatitudinal strike. |

HYBOABYSSAL INTRUSIONS

Hypoabyssal intrusions are represented by dikes , veins and small rods,
Among them are distinguished the group of intrusions of Mesicenozoic age, closer eof
indefinite age snd intrusions of Upper Eocene age.
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_Non-divided hyposbyssal intrusiqns ef Meso-—cempzoic ace.

At the southerm versants of the Sel-Sele-Kokiri-Bandi-Jabe and Band—i—Zamast ridges
dikes, rods and veims, made up of sadesitic perphyrites, asldonex digbasic porphyrites,
seldomer quarts porphyres,are widespread. The roda are found to the north of the Beras-
Barrih village. They are oval in shape, area being up to 50 sq. w. Dikes gnd veins i
are more often spread. They strike northegst and nerthwest., Jne part off them is gemetically
connected with the Upper Eocene volcanism, and the other - with the Triassic one.
However their dismembering is being difficult because of similarity of their material
compoaition,

Hypoahyssal intrusiops of the Upper Eoceme age.

Hypoabyssal intrusiomns, comnected with the Uppery Eocene volcanism,are represen-
ted by small rods snd dikes, The rods are developed in the south—western part of the |
investizated area, south of the Karukh villgge., In the plane they are of alightly oval
shape, the mrea being to 200-250 sq.m. The dikes are ueveloped in the northern part of
the studied area, in the vicinity of the Gala—Chagar village. |

As usual they have sulmeridional strike and being traced for I00-200 m along the
strike, the thickmess being 5-I10 m.

The Upper Eoceme small intrusions are made up of andesite porphyrites, basaltie
porphyrites and disbasic porphyrites. They absolutely do not differ from their flown
snalogues, making the Golosum suite, according to their material composition,
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CHAPTER V. TECTONICS.

The regional tectonic of Northern Afghanistam and, in particular, of Hindu Kush
with its western end —Paropamiz is not worked out up to now.

The first serious generalizations on paleogeography and tectonics of Afghsniste
sten are contained in the work by B.A.Petrushevaki /I940/."The tectonic sketch of Af-
ghanistan and the adjacent districts of the USSR", given by this investigator, re-— |
flects the tectonic position of the investigated region in the zone of structures of 1::
"young Cimmerian geosynclinal folding", from our poini &f view.

Later Ju.P.Chepoff /1961/ compiled the tectonic sketch of the interfluve lariroed
Murghab, which overlies the ares, investigated by us, with its scuthern part.incon—
sidemably. The "Lamen nose”, and west of it "CHalkhard trough" with the Kuloji anti |
cline, situated immediately in the northerm foothills of the ridge Selsele Koh—i-Band I‘
i-Baba, are discenible in the easi of the region in the map. o

Un the grounds of wide geological invesiigations irdigles Northern Afghanistan ]
A sketch tectonic map of Meso-Cainozoic deposist of Northern Afghanistan” is compiled
lately¥ by Hoschin /1964/. According to this sketch the marginal northern part of the |
investigated region is treated as & zone d%muh /The Kanara trough/within the
limits of the epiplatform orogenic zome, covering the southern end of the Karakum
epihercynic platform. The northern versant of the Selsela Koh—i-Band-i-Baba is
ireated as & zone of froni filds of Paropamiz, and the whole distriet south of it,
as "paleozoic frames".

The examined sketches of tectonic give tlie general idca of the position of the
investigated area in the structure of Northerm Afghanistan.

Our investigations showed /fig.32/,that the main elements of folding structures
observed in the studied territory, formed mainly as a result of tectonic movemnetis
of the VWariscian and especially Cimmeriem stages of folding. The Alpian movements
were rather intensive here,but they menifestated mainly in movement of masses alwu
steep rupture dislocations.

The territory, investigated by us, does not cover the district of development
of old formations, and that is vhy we do not know anything about the movements,
conuected with Caledonian phases.

—variscian tecténic movemnets apd stiructures, made by_thes.

The oldest deposits, seen in the iuvestiguted territory, appertain to Middle _
Paleozoic/ probably, to the very bottoms of Carboniferous and the tops of the Devonic
an system/. The deposits are of large thickness / ever 3000 m/ and very monotomous i

e e
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in composition, are overlain by the deposits of the lower Carboniferous Falawan nui.'h%
,-"CI t-n/. The latter lies on thec middle Paleozoic in differeni sections of the rﬁgi.unéi
ic & ¢ifferent way. In the middle course of the Maluma r./ on the northern versant I}
of the Selasela Koh-i-Bawindar/ no unconformity or evideni erosion were noticed bed— |
veen these strata. At the same time in the upper reaches of the Maluma r. & bed of .
basal conglomerates lies in the base of the Falawan suite, and angular unconformity
reaches 20 and ezimuthal one —11}-1504 This points to logel manifestation of tectonie

[
movements on the boundary between the Devonian and Carboniferous systems, wihich have

not created somewhat considerable structures at a large territory in the investigated "l
region.The folding stfuctures, which cua be atiributed +to this stuge of tectonic |
movommnts,are of a latitudinal strike,inclining to worth-—easteru , and dip angles om
the vings do not exceed EG‘H the middle and upper course of tho Maluma r./. In this
phase comparatively gentle folds formed. Later on they were considerably reworked.
That is why monodlines wit: dip angles from 30 to 80° are more charscteristic for '
these ﬂ&pﬂtiﬂ.iﬂﬂﬁﬁﬂﬁn‘t struciure.

Apparently, the erosion of tectonic structures, formed ws a result of these move-
ments , was without forming land and had an abrasive character.

The deposits of the Middle Pauleozeic i: distinguished as an independant sébuc—
tural substage /fig.32/. !'|

The following submergence of the region caused the Leginning of & new sedimentat
tion cycle, eowewdimy enveloping 'I'ur%winn. Viseion end Namurien ayes.This cycle begins
from basal conglomerates/ not everywhere/, cocsisting of well round quartz pebbles,
gray quartz-like sandstones and acid effusions, i.e. chiefly locul roecks, which points
to inconsiderable carrying of meiericls:.The sbove located sequence of the Falawan sui
te indicates amf unstuble toctonic regime of the sou basin with a tendency to regres- !
siveness,/ schists, conglomeratesy, sandstones, limestones, coel/. At the end of the
deposition of the Palewan suite / Nemurian age/ the regression reaches its maxiumum,
The southern part of the territory is a lagoom, in which a great quantity ef plint
material ,which caused formation of coal beds, deposited alongside with pebbles and !
sandis. Very slight tectonic movemenis, manifestaled locally, are seen at the end of

Namurian. They did not cause evident crumple of the Palawan deposits, however, broughi
[

to their partial erosiom.
8 Hhome
In the middle Carbeniferous period the region experienc rygences 1t was
more considerable in the south / limestones, schists/ , and , proubably, it wvas less
in the north / schists, coaly schists, sandstones, limestones/. On the whole,there is
some stebilization of the tectonic regime in the Middle Carboniferous. '

W
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The most sharp manifestation of orogenic movements Look place in the period between
the Middle Cerbonifercus and Permisn. All the folding brewks or their prevniling
quantity were formed in thks phase. They arc observea among the Lurboniferoud de-
posits of the Pelewan and Songizard suites. Felding in of the linenr character and
has a latitudinal strike of the structures axfes to north—east. iihe dip angles of

e e i

4]
the rocka on the wings of foids renpe mere often hetiten 30 cnd 60, more seldom=

75-80". The assymeiry of the [olds is pronounced not ao clearly:the southern wings
of the enticlines are somewhat steeper, than the northern ones. Apparently, overtun

ning of the anticlines te south took place, as it is obseirved, for example, in the ':‘

upper reaches of the Malums r. The character of folding in the depositz of the Pa- .

lawvar and Sangizard suites is shown in fig. 33.

Sometimes an isoclinal character of fo ding is observed, thourh we are not
sure in its primary origin/ probably, it is of later oriygin and cvnn2cied with .
numerous ruptures of the !'ust Triassic dge, os some generul crumple of the ricks. ||

Folding in the deposits of the Faluwan and Sengizard suites,was, probably, |
esseantially complicated later on, however, ihe character oi thease cumplicatiocns

cannot Lo ascertained, as the direcction of the structures, appeared here,later on, iﬂ

has an inherited characier and rapprochesto latitudinsl with a deviation te mrth-ﬂ:
eastern, as it was already mentiomed. (

We have not observed rupture dislocations, the age of which could be fixed I[‘
exactly as Pre-Permian. Probably, they were hot typice! of this phase of folding, |
or experienced renovations in the following periods and thet is why they cannet ﬁ
be distinguished. 1

The dislocated deposits of the Palawaa and Sanglzard suites are distinguished ,L
by us in the upper structural s#hstege of the Midile Poleoseic structural stage on
the given tectonic sketeh(fip. 32/.

t= & result of the tectonic movements of the deseribed phase, probably, land

formed, which was subjected to erosive-denudation precesses then. The mountain re—
lief, formed es a result of it, wvas not levelled finally up to the beginning of
the Permian sedimentation cyele, whieh is proved Ly lesrediute chservations of the
npper Carboniferous Palecreliefl :m the region south of the settlement of Puluwana/
/ relic mountain , composed of Sangizard limestones, proiruded over vic base of the
Permian red minerals for 1C0-200 m/. I\
The Permian period is characteristic of rather sharp submergence ol the region |
sccompanied by thick accumulation of terrigene red deposits and nuburdin.u@ lime- |
stones, with the total thiclmess of over 35300 m. The removal of muterials bcgﬂ.n.pru:i-
bably, in the south, in the uplifted districts of Central Afghenistan, experio:mnj'.
an essentially continental stege of development in this period. At the end of the |
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Permica period ~in the beginning ef the Triassic the terrigene sedimentation is added
with effusive activity, manifestated, probably, in imsnediate proximity to the :i.n"utiil
ated region. '

The end of the Permiun e~ the vegiiuing of the Triassic was characteristic of a ne
sherp manifestution of tectonic movements, which were inferier to the preceding ones .
in intensity. The region was aguin eleviled above see level, The structures, created
by these tectonic movements, were again subjected to deep erosive shearing.

The folding structures/ fig. 34/, formed by these movemsats, have a latitudinal or g
sublatitudinal directicn of axes, repeeting the strike of the structurcs of the upper “!
Carboniferous folding. There arc deviations in the strike of fold axes to north-east,fo |
example, or the southern versant of the Band-i-Padguissat. The dip engles of the rocks
on the wings of the folds are more Sften within the limits of 30 and 60°, scmetimes
they are more gentle /15-25"/, more seldom-they are steeper/ up to 80°/. Fold I-Iu]'-itqi
is observed seldomithe southern wings of the anticlines are stesper, than the northern
ones. In one case an owerturned to south fold with dip angles in the wings up to -ﬂqf :
/ morth of the settlement of Khwaja Chor shambe/ was abservad.

Jecidex fold wuﬂauu pronounced, monoclines with dip engles from 25 to
60° are ﬂﬁ observed. They are usually limited with rupture disl.cations. The mono—
clines with dip emgles to south have steeper dip angles, then ut dip to morth. Rup-
ture dislocations of the FPermian sge were nol wsesertained.

On the whole, comparing the dislocstion of the Permian deposits with the Lower-
Middle— Carbomiferous, one can mention its more gentle ond quist character. Isoclinal
foldiag is absent in the Fermian deposits.

In correlation of folding disloceticns of the described structural stage with the
structures of the underlying cne,with preservation of their gemeral direction inversiom
of struetures is seen.For example, in the region of the Palawan conl deposit it is
clearly seen that the synclinal fold, composed of sungimard limestones, is located in
the vault ofkhn snticline, made up of Permien rocks/ fig.54, seguence/. Dip angles in
lover— middle Carbuniferous s well as in Permisn deposits are of the same value/30-
40°/.In the upper part of the left compoment of the Darre-i-Chartag in the fold core
composed of Permian rocks and havimg dip angles up to HJ"EM monoclinally dipping
rocks of the Sanpizard suite creop out at angles of 30—4C°, It 1s clear from these exam—
ples,lbat in & row of cuses tbe Permian dislocations, superposing the middle Carboni-
ferous, did not stregthen them ,but veskenedf)d them.That indicates the absence of inhe-
hiétednedd of the general structural plan.

The phase of folding in the end of the Permian— the beginning of the Triassic
completed in a cemparatively short interval of time, i.e. the uplifis formed by it,
were already eroded and levelled partly in the Indian age, snd the total submergence
of the imvestigated territory was outlined. Posterior tectonic shifts,brousht te

ﬁ
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buin:.

Later on the region experienced comntant submergence,

in the Glensk age the marine transgression resched its maxisum. iypically marine
sediment socomulated, mpperently, up to the upper Triassie.In the easi of the regiomn
their scoumulation was sccoapanied with intensive volcenic activity/ st any rate, in _
the lower Triassic/. The total thicknes: of normally sedimentesy cnd offusive sedimeants .;
accunuluied during the lowver and middle Triassic, is over 130 m,

CIMMERLAN TECYUNLC MOVEMENIS AMD STRUCTURES MALE BY TUHEM.

The first movemspnts of the Cimmerian stage of folding manifedted at the end of
middle-the Lepinrdng of the upper Tridssic. These movemenia were of olearly orogeaic
character,The folding, formed by them, is very genile, Lut av a result of considerable
scale ol uplifis, the depth of erosive cuttingas of structures is rather comsiderable
and reaches 1000 end more meirese at short distunces. |

As the lower-uiddle Triasaic deposits are rather limitedly spread in the investige’ i

locations, There ere only seme folds , which can be cunsidered as those that were
made in this phase of foldiag., These structures have maihly a sublatitudinal or east-
nortio-eastern d;;-cuﬂan. The largest and slearly pronounced amticlinal fold, composed o |
lower-nifdle Triassic deposiis, iz cbserved in the middle course of the liod-i-}aluma. '
This fold has dip angles on the wings 30~40" and is cut by the upper Triassic deposits, [
overlying it, at an mngle up to I5°, I
The distinet synclimsl fold, composed of ihe rocks of the lower part of the Jawza |
suite, is obzerved in the upper course of the Darra~i~Chartaq;The dip angles of the md'_'!
rocks in its wings reach 30-50°. |
The third fold of the enticlinil structure is seen in the uppor part of the Tlllb-n |
i~Jeri., The rocks. composing it, of the Jawza suite dip in the wings at u,ghndﬁ - ﬁ!
on itho southern ving, ead 60°- on the northern one . !
Besides the mauribad folds mencclines with dip angles 30-40° tg the south and to L,
the nurth—n?:k‘%\?;.mg the left bank of the Bod-i-Melwae aud 1a the middle course of the f
Larra~i-ilenoah. 'i i.
Rupture dislocations of ihis age are not ascertained for sure. ¥ j 1l
The upper Trisssic apoch is charscterised by inteasive submergence of the region. |
The hystory of the geological development of this time is divided inte two stages, shar
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sharply different from each other.

Thick / up to 3000 m/ red coarse-terrigene deposite deposited in the first /ear—
ly/ stage, amd rare eruptious of sudesites of the Galasum suite took place. Hare
beds of limesiones among those rocks indicnte aquatic , probebly, marine conditiens
of the sccumulation of these formaiions.andesitic leves wud lheir pyroclastic deriva~
tives of the Tutek suite / over 1000m/ accumulated im the secend / latest/ stage. Pro
bably, As & whole, the wequence of the upper Trimssic is much thicker. Une can sup-
pose that effusive masses erupted in the Fatian age ond partly in Lajess, as in
other regions of Afghanistan.

New tectonic movements, which were of the orogemic coaracter and were sccompani
ed by the total considerable uplift of the region, took place in the beginning of .
the lower Jyrassic.This is confirmed, as a rule, by a deep ercsive shear of struc—
tures, up to the/ ' complete wasting oif of the strate of the Triassic depositss |

Intrusion of masses of crunodioritic and grauitic compositien took place simul- !
imneously or ui the end of tue muin siege of folding. The intrusive messes are vontrol
olled by folding structurcs an. possess an elongaied form in « subletitudinal directi
on in plan/The hediewlusd  aassif, eic/.Some part of iuntrusions are of the lower
Jurass.¢c age.

Polding structures, formed in the lover Jurussic epoch of folding, are distingui,
shed at very limited sections, due io itheir ommission from the sequence dmn th*r-t 'r
par. of the iuvestigated territory of the upper Trinsaic deposiis.

weat of the Hod—i-{aluma iz the region of the settlement of Tutlak, the @pper
Triassic deposits lie mainly monoclinally with dip to north-west at sngles 60-40°., |
Only a small synclinal fold with an axis of the nerth-eastern strike is ebserved ,
among them.Beds dip at angles 35-40° in the wings of this fold. The morth-western |
wing of the fold 4= brokea with a ruptlure, having the charceier of an upthvew fault
with the arimuth of the + dip of the surface diaplumnt-mq, at an angle— |
8s°, , :

Frobebly, this dislocation has &he Lower Jurassic age.

East of the coal deposits of Madjed=i- Chob=i- the upper Triassic deposits are
broken with nuwmerous rupture dizlocstiovs of the easiSnorih-essiern sirike. However,

the age of these dislocations is not clearly ascertsined uud can be younger.
The deseribed lower Juressic phase of folding i, probably, : « . pronpunced

most sharply eand completely in the investigated refion ameny cother pheses of the

Cimmerian stage. Thick effusive manifestiations,preceded to it,iftru ion of masses '
in the process or at the end of folding, and ,at last, n gresl depih o £ the follow- !
ing erosive - * shears, nearly completely destructing the thick strata of ihe Triass:
ic deposits, and, probably, parily stripped the plutons of the erupted rocks then, .j
peint to this. |
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The geosynclinal or near to it period of the development of the lnvestigated
territory concluded with this stege ,vhich we consider here the main one. A5 & re: |
sult of this,its massif of the epihercynic karskum plhtform , situated to the north,
vas brazed with the old Iran-Afghan massif, located south of the Harired valley.

In the attached tectonic map/fig.32/ the Triassic structural stage is divided I
into two structural substages in accordance with the ghven description:lower— unites L
the structures, composed of the deposits of the Lower and Middle Triassic, upper m:l.rf
of the Upper Triassic. i

The new stage of sediment-eccumulation began only in the Hiddle Jurassie.By ?
this time the mountain structures vere levelled and the investigated region was,pro-
bably, a near-see plain with lagoomns, adjacent to it,Wundyﬂargillweou depos— |
its and abundent plant outliers, which formed beds of coul here,had accumulated/'adj-
ed-i~Chob~i/.

It is very difficult to sscertain the full thickness and the composition of

Middle-upper Jurassic deposits, because they were essentially eroded in pre-ilbian
time. .

The geological hystory of the region is not known © = since the Middle .Jursas- |
iec to Albian, because the deposits of this age ar: absent here. se can spgak with I|
certainty only about manifestations of Late Cimmerian phases of tectonic movements 'I|
in this time, as & result of whieh the region wans highly uplifted and experienced
the continental stage of development. Rupture dislocations and relative displece~ 1
ment of blocks by them vere the distinctive festure of the tectonic movemehts of thie |
period. Dislocations by folding were of the subordinate near-fractured character .

The rupture dislocations of this age of upthrow faults and seldom—of steep 1
overthrusts are ,probably, spread rather widely in a series of sections of the in— !
vestigated region. Eowever, Their exact age is fimsd ealy in the region of ihe Med~ Il
jed-4~Chob-i~ coal deposit. Here a whole system of ruptures of the NNE strike is :
loeated in the deposits of the Triassic and Middle Jurassic and is overlain by non-
distarbed deposits of the Albien period. These ruptures dip soutbh—south—east at b
angles from §0-70 030-35", Besides, there are ruptures of the strike, near to merid;
ionaltthey,are, probably, near to the above mentioned, as interrelative displace-
mente of both of them.Along the ruptures of this age, south of ﬂ:ut Hnd,]ad-i-t-hob—i
deposit the deposits of the Middle Faleozoic come to the day .Ln trhe care uf a large
antieline, composed of Pmin.n dapﬂsits- o8 : :

A good example of m.‘i.hlhﬂm of near-ruptube folds of this age in the
Middle Jurassic and Lower Triessic deposits is south of the South-lastern section of
the Madjed~i-Chob=i coal deposit /fig.35/. Here along the steep rupture, which turns

T
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into an overthrust with dip te south, the Middle Jurassic deposits are hitched up,
ond the lowes, Triassic deposits, contacting with them along the rupture sare crumpled
inte & steep anticlinal fold. The ruptuie und the crumpled middle Jurassic and lower
Triassic depoaits are overlain by non-disturbed gently lying rocks &8 the Albian peri

Due to sharp manifestations of late Cimmerian movemsnts and deep following shear
of the structures , made by them, the depozits of the middle Jurassic and partly Tria
sic age are wholly eroded in the in-vestigated territory. The middie Jurassic deposit
are partly preserved only at an inconsiderable area in the upper reaches of the Eod—
Karukh, within the limits nf‘nhtiﬂ]\r subsided tectonic bleck . Apparently,the blo !
character ,shifted to the Late Cimmerian phase conditiomed a very slight/ about 2°/ a ||
ulsr unconformity between the deposits of the middle Jyressic snd albiwn, with the ew I
ception of those sections, which are adjacent te rupture dislocations, as it wvas men.
tioned above. Nevertheless,their gemersl significence is the grounds to iselate the
deposits of the Middle Jurassic into an independant structural substage,which will be
confirmed at the investigation of the adjacent regions.

ALPINE TECTONIC STRUCTURES AND STRUCTURLS MADE BI THEM,

The mountain country, formed as a result of Late Cimserian tectonic movements i
and the following erosive—denudative processes, was levidlled to the iAlbien stage, Waws Ii|
brasion of the trasgressive Albien sea caused the final flattening of the surface. I|>
Beginning frem the Albian age and in the following time the region subsidence caused II.
the accumulotion of thick strata of the lower—upper Creteceous ,iypically marine de-— Er
posits in its northern half. "

In the first stege 7 Albian,Sencman,pstily Turonian/ the sediments were of the mi
mixéd terrigene-carbonaceous character, im the following time / from Turonian to
the first half of the Maastrichtian stage/-were exceptionelly earbonaceous or argilla- i'

|;I*.

ceous—carbonaceous. Apparently, The sea did not cover the whole investigated territor |
Frobebly, its southern half was land. The presence of essentizlly terrigene facies

in the uwpper Cretaceous deposits, for example, in the middle course of the larrakh-i
Benosh, on the southern versant of the Selsela Koh—i-Band-i-fi-ba indicates ity for
example.

In the middle of the Maastrichtian age tectonic movements ,which werc of ihe
ascending epdirogenic character,are observed in the iovestijated territory. In the
north—eest they ceused inconsiderable erosion within the Massirichtian stagejin the
north-west this erosion was more considerable. As & result of ii,one can observe
sharply transgressive superpositien of the upjer part of the Massrichtian immediately |
on the Turonisn-Senoman,Albiesn or even Triassic. /fig.L5/.These movemenis have not
created any evident structures. Hovever, some convergences in strihes/ up te IMD'; i
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of Cretaceous rocks, accumulated before these movements and after them, can be merked
out in the atliached sketch tectenic map / fig.32/ in the basin of the Laman / the _1“
north-eastern part of the territory/. a

The secimentedden . in the second hulf of ihe Masstrichtian stage,mainly | |
of the terrigene charscter, sometimes with gypsum,turns into limestones and sandy nf”:’-
stones in the lanlan-l'alecgene in ihe norib-east of tne region and calcareous sand— I:.
stones, gritstones anc even conglameraies in the north—west.Apparently, the mentioned |
fucied replacement is conditioned by the removallfm land, exisied here in the begi: |
noing of the upper Cretaceocusy .. . The marine conditions of sedimentation continue R}
to exist up to the end of the ilsian age / Hiddle EHocens/.The thikkness of the sedi. .:|1'

ments, sccumulaied for this periocd of time/ the upper part of the Haastrichtian-ilai-

an stage/ is about 500 m.

The Turkestenian uge / the first Lalf of the upper Locene/ is characteristic of
sharp uplift of the regior and regression of sen.lhe tectonic movements of this
time caused the formation of gemtle fulds in the upper Crelaceous and Paleogene /up
to upper Loeene/ deposits of the sublatitudinal strike with the prevailing dip of %
beds in the wings frem 5 to 20°, sSometimes there is assymmeiry of foldsithe northern ' !
wings of the anticlines are more gentle than southern ones. Folds én the upper Creta~ r
cecus-Faleogene deposits / up to the upper Eocene/ are more often observed in the :

il
north-west ol the regiony gemtle monmowlines with beds, dipping from 4-5 to IZu,l.ro

|

il

more typical for the north—- east of the region. h
]

I’_

The mentioned tectonic peculiarities of the Cretaceous—¥aleogene deposits favour

Ry

distinguishing two structural substages among them. The lower one, enveloping the int ﬁ_i
erval of time from Albian to the [irst half of the Macstrichtiian stupe, and ihe |

second one —from th: second half of the Maastrichtian up to the Alaian inclusive.

o
The differences of the structural plun of these substages are inconsiderable.low _'
ever unconformity, with which the upper structural substage overlies the lower one, i
reaches a considerable value, up to the complete omission of the rocks of the lower
slructural substage from the sequince.

The deposits of the Turkeslanisn siage are most wide ~spread in the west of
the region, which intemsively submerged at this time, apparently. In the east of the
mgim{th.;.r did not accumulate at all, to which sharp coarseness of the material in
the regiom of the¢ setilement of Tageu Rebat in comparisoo wiil more westernm rﬂg:imm..l_
points.

The geological hystory of ihe Turhestanien age are divided into two stuges. = _
Thick/ up to 800-I0U0 m/ coarse-terrigene red minerals we e observed in the first
stagejlaves of tie intermediate and subsidicie composition flowed iu the second stage

Coarse- terrigene red deposits / Tagaurabat suite/ .ccumuloted in aquatie con~

ditions and are,probably, the sediments of the delddic type.
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The effusive formations / the Gelachagar suite/ overlies the rocks, underlying
them and also the deposits of the Tagaurabat suite oftem with unconformity, with con-
tacts of Z¢SY </ o/ etc.This points o the tectonic nscending movements, preced— :
ed to them,and manifestation of erosive-demudative processes, brought to the fur-t-iaxt :
on of the relief, on which lavas of the Gnle—ah?ar suite floved in continental condi-
1ions . The flows wei« mainly of the fractured charscter.

Geutle folds of the medidionnl direction with dip anples of the rocks in the ;
wings from 5 to 30,more seldom=40" were formed ,apparently, in the final stage of flows i
in the northern part of the region.These folds are of very limited dmlu;:nnt.llmrmr,l '-
superposing the earlier / pre~Turkestanisn/ folds of the sublatitudinal strike they
form original structures of " . _ swell”, observed in other regions of Nerthern Afgha :

nistan, :
The formations of the Tagaurabat and Galachager suites correspond to two differenm *I'
ent steges of the tectonic development of the region in the upper Eocene, in connectim il
on wit: which they are divided into two structursl substages by us. "
The hystery of the peological development of the repion in Oli-gocene is not \:
ascertnined becmuse of the absence of the sediments of this age.Apparently, at this :
time the region experiemced the penersl ascending movement and movements of separute
blocks along rupture dislocations.FProbably, The main shifts of the Bandibaba and Dawim ! :
dar systems of ruptures tock place just at this time. These ruptubes sharply break |}
the Turkestanian deposits, bringing them in contect with the Triassic and middle 5]
Triassie depositsjthe Permain and Triessic deposits are in contact with the Cretaceous i
and Faleogene deposits as ore can see from the attached tectonic sketch. As & result |
of block shift along these ruptures, vhich are sometimes of the complex structure
/£i7.39 and 40/mumerous near-rupture folds of differert aspects appesr/fig.36, 37/.
Resides, pentle, sometimes flexure-like folds/fig.38/, bresking the Creddcecous—Faleo—
gene deposits beyond the evident connection with the ruptures of the usually subkati-
tudinal strike, apreared in the same period, probably. “!;
Some branches of the above mentioned ruptures are overlain by slightly dislocat— 4
ed Neogene sedimenta, as it is observed, for example, in the Tagab—Jari wvalley, in
the south-east of the regiom,wvhich confirms their pre-leogene age. g
It is quite clear to us that such mountain structures as the ridres selsela Koh—i .
Hand-ji-Babs and Selsela Koh=i-lmwindar and the depressions, situated between them, |-I':
hed their morphol-gical definition in Neogene already. Their appearance is connected '
with tectonic shifts first of all, which ere located along the ruptures of the above | '
called systems. i J!
The terripgene deposits of the Khassanabad suite accumulated in small aquatic
basins in intermonisne depressions in Neogene.
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Change of dip angles of the beds in the sequences of the Khassansbad suite while

approchipg the mountain structures points to continukng height of mountains in this
period of time.

The post-Paleogene/ post-Khassanabad /tectonic movements were of the same charact
er, i.e. mainly manifested in displacement of blocks along ruptures,located before i
/probebly, Uligocene/ ss well as appeared sgain., These ruptures touched also the depos
its of the Khassanabad suite, but they are negligible by their schles, probably.

The tectonic movements along the ruptures of the latitudinal strike manifested
intensively in the Juaternary period,of vhich mumerous observations of the diﬂucnﬂm!j
ons of the ‘uaternary deposits up to the recent ones are indicative./fig.41, 42/. !
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CHAPTER V1. GEQGMORPHOLOGY .

The investigated territory is a part of the typically mountain country, highly
uplifted abowe sea level and intensively broken.

The formation of the recent relief began from the end of Faleogene/Uligocene/, 3
when orogenic movements manifested eppecially intensively and brought to very comsidec
rable uplifts of the region, continued in Neogene, and then in the Lualernary period
up to the present moment. During this time prevailing ascending movements were change
vy descending onos twice at leastl Besides, these movements werc not uniform by inten— «
sity and amplitude in the different sections of the region.

Some section:, for example, the Kerukh intermontane depression and also the
valley,of the recent Harirod, located beyond the limits of the work region, and vast
subsided spaces north of the ridge Se¢lsela hoh—i-Band-i-iaba fell behind the general
ascending movement, and in some steges of tectonic development they experienced relat-
ive subsidence . This caused F:““" contrast of reference elevations, which predeter
mined sharp menifestation of exogenic processes and ,erosion and denudation—in the
first place. These processes manifested most of all vithin the limiis of relatively
uplifted sections with the formation of the erosive and denudative relief. In the indi
mentane depressions and submontane plains sccumulation of destruction products with
the formation of chiefly mccumulative land forms took place.

The cited reasons conditioned the exceptional complexity of the geomorphelogical
etrueture of the investigated territery.

The relief of the atudied regiom can be divided into four gemetic categories by
the main relief-forming processes:

A+ Erosive-tectonic types of the relief-the tectonic factor is the ma.n in thei:
formation/ uplift/as well as erosive activity of aquatic #lows.

B. Denudative-erosive-tectonic relief iypes—tectonic and erosive factors as wel
as denudative ones/plain washing out/ are the -mlhu.e relief —formation.

C. Structural-denudative relief types—denudaticn is the mein onejstructure and
peculiarities of lithology predetermine the form of the demudated surface.

Ds Denudative-accumulative relief types—accumletion is the main jdecudation pr
cesses form loose material.

By their high-altitude position all the pypes of the region relief are divided
into medio-mountain im the interval ef sltitudes from 1600 t03500m sand low-mountai
=in the interval of altitudes from 1160 to 2200 m. The high~aliitude positioh of one
or another relief determines its peculiarities, in particular, intensity, depth and
character of erosive dismembering, etc.

There is no Alpine relief with Alpine forms, peculiar %o it, in the investiga

region.

—
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The climatic factor, whieh ies of greal importance in ihe relief formation, changed
eszentinally in mome stages of the relief formetion of the investigated region, for
ceriainty. llowever, We can make very general suppositions about the character of
these changes for the region, as evhdle. .

The charneteristic of the distinguished types of relief is sufficiantly minutely
piven in the legend to the attiached "geomorpho!ogical map"/fig.43/and is seen in the
attached merophotes/fig,44-53/.

lelov we shell deal with some additional data, characterizing different types
of the relief, and alsc some problems on genesis, age and the stages of its formatior =

The oldest elements of the relief of the investiputed region are the highesi h I}
paris of the Selseln Koh-i-Bend-i-Dawindar and Sel-sela~Hend-i-daba/ the altitudes
are within the limits of 2650 an' over/,probably, representing remsins d‘,‘!ighly i
lifted spaces f pre-Neogene age, relatively slightly broken /A la Fii/. The sides of
valleys and watersheds in these areas are more gentle than on lower bench marks;they .
erc much turfed. These sections are usually surrounded h}ra lover er more sharp ero.
ive relief, the age of which can Le dated conventionally as Neogene/A Ia N/. Ridgy- -
hilly eld surfaces of ﬂlttming“ﬂu Neogene age appertain to this relief./D 2a N/. ihti
This confirme the age of 1'-h+1d pre-Neogene erosive relief, reflecting, probably, ;I:
the oldest stage of ascending development of the regiom and : the for-
mation, conditioned by it, of the old mountain rugged. country. la,
By Neogene mmthmmﬂmmwpmmm-mipmmﬂm':
ing of the country, conditioned,probably, by a relatively stable tectonic siate /pro I.!
bably, only some sections experienced inconsiderable uplifts/.Denudation with predos h
nation of surface erosion takes place in this period of time. These processes cause
replucement of an old pre-neogene erosive relief by a younger MNeogene relief, the
basiz for which was a demsdation submontane plain. Terrigene continental sediment: .|
2Co509+89°008° 88 of iis sections/ for example, the deposits of the Khassanabed
suite/,

In the end of the Neogene—ihe beginning of the Juaternsry period & nev menifes
tation of tectonic movemenis caused the general uplifi of tue region. As & result o
this, the denudative—accummulative surfece, formed in the Neogene, was dismembered
along large tectomic ruptures jnto a series of blocks, which were raised to a Jdifi
ent height. Those bleocks, whieh fell behind in their ascending movewment, preserved
a cover of loose Meogene deposits up to now/ for example, in the region of the nor
ern and southern submountains of the ridge Selsela~ Koh-i-Band—i-Babe, in the west !
of the region,the others-uplifted higher- were nearly completely separated from t
The Neogeae denudative-eccumulative surface /A Ia PN/ is observed as outliers in t

axial parts of the ridges Selsela Koh~i-Bawindar and Selsels Koh-i-Bend—i-Baba in

|

S g —

interval of altitudes 2500-2650m at present. It has either no loose cover / in the
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ridre Selsala koh—i-ﬂnmi—i—lhhaf or coversd with continental mn.rlnnem—lnmy or ca
areous sediments/ of tipe of lacustrine limestones/ the Uentral pert of the ridge se.
soln Koh-i~Hand-i-Baba/,.

Beginning from the Lower Juaternary epoch the uplifted sections of the Neogene
denudation sccumulaiion surface were subjected to intensive erosive ruggedness and
demulation, as a result of vhich the considerable part of this relief was replaced
and continés to be replaced by the erosive steep sloped type of the relief up to now

JA la 0, —4/+ 1t is clourly seen on the sttached aerophotes/ fig 44-45/.
ve-rqe-

Probebly,es & result of tectonic movements, taken place on the - 2 of the
Neogenoe and [ualaernary periods the ridges ﬁnlnaln_i(oh—i—!iemi—i—ﬁahaﬂ
i-lavindar beceme formed a~ highs finnlly? m‘.ﬁfti;: depresfion, dividing them, and al:
depressions south of the ridge selsele Kob—i-Dawindar and north of the ridge Selsel
Koh—i«ﬂand-iqﬁaba,agéhe main hydronet wus locuted,

and Selsela hol

The increased processes of denudation and erosion simultaneously with tectonic
rorentiations contingsd fn thi
di fferentiation, cont in this epoch, formed the recent plam of large elements of
the relief / the ridges Koh—i-dswindar and Koh-i-ilamdi-i-Babs, the Karukh depression,
finally ﬁ'f tiwe end of the lower (juaternary ep ch.
Dermdative—grosivediectonic /B Ja/ and structural—lenndative /C Ia/ types of th

region relief bogan to form in this epoch.
Activity of the relief formation was rather high, of which sharp predomination

of evacuation of fregmental material over ihe acoumulation processes is indieative.

At any rate, we have not found somevwhat evident accumulations of the lower yuat
nary d.posits in the investigeted reghém.

The erosive~tectonic relief, located in the lower juaternary epoch, continues 1:
develop up to mow. Depending en its high-altitude position it is divided into medio-
montane and low -mountain.

The medio-montane erosive iypes of the relief are characterized by considerable
cuttings of valleys /up to 800m deep/, which determines their cLarscleristic featurs
in the first place/fig, 46/. Tue rest peculisrities of the reliei of this cotegory
depend lll*hhl age and lithology of the rochks wholly, om which they formed. Thus, the
lief of the type "A Ia" is characterized by disorderly or dendrite-like branching o
valleys , not depending on structurel-tectonic peculiarities of this or that section
/fig.44/. Only in exceptional cases subordinetien of valleys to zones of large ruptu

x/ Probebly, the ridge Selsela Kob—i-Band-i-Hebs existed in Neogene as em incouside
able high.The presence of Neogene terrigene formations /the Khassanabad suite-
K ha/ south and mortk of it points Lb the above said.
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is observed.The mosi considerable river valleys are ,probably, not superposed/epiger
ic/.

Lmﬁgulniveiy young erosive-tectonic relief an erosive relief with "riuned”
forms, usually observed in the near-watershed parts of the slopes is distinguished /
74 Ib/. Ite formation is conditioned by lithological peculiarity of the rocks, on
which it is formed,i.e. the presence of massive coarse conglomerates with rare lan
pebbles and boulders. The latters protect the sections of the rock on the sl pes
from erosion, causing their rug;edness as column or column-like formations, resembl
ing ruins. These forms are developed not everywhere, but, on the whole, atiach pecul
rity to this fype of the erosive relief.

The erosive relief, differeat from the before described, formed on ~1ik
granites /i le QI_‘f. Probably, the valleys in plan have a compliecatedly —branched
form, t0 a considersble degree subordinate to the prevailing direction of fractures
due to the systems of partings/joints/. The sides of valleys and watersheds are stc
and rocky, oftem blocked up with roch waste materials/fig. 45/.

In the middle uaternary epoch comsiderable moistening aml genmeral change of cl
ate took placejthey brought to ap;pearance of snow caps in most uplified sections of
mountains and to the formation of rare glaciers of corrie type, the traces of which
are fized by us in the ridge Selsela Koh-i-Band-i-Baba as a small-humsock Bk re-
lief, partly overlain by old colluvium, in reliet corrie circuses at an altitude of
2400m. These corries are partly cut in the old Heogene denudation surfacejat the sas
time they ar: located at an altitude of IUC-I50m above the recent cutting of valley:

The inoreased denudative—ercaive processes brought to the final formation of il
denudative—erosive—tectonic /B Ia/ und siructuraly denudative /C Ia C Ib/ types of 1
relief in the most reaised sections of the region, composed of Cretaceous—Paleogene ¢
osits at this time/fig.4T—48/, and also to deepening of erosive cuttings in the sec-
tions wiih the ervsive-tectonic relief, located in the lover Duaternary epoch.

51ill more considernble subsidence of the Karukh depression took place in the
same epoch, probauly, as a result of which it turned in-toc & closed basin.i great
quantity of loose products «f denudation evacuated in the submontane zones at this
time, mainly beyopind the limits of the region, and also in the Karukh depression anc
in a smaller depression mm region of Madjed—d~ Chob—iw, where rather thick asccw
lation of ldose deposits i3k ~ place at a rather stable tectonic regime.

Material deposited as vast proluvial-elluvial debris conw=s in the submontane
zone and fed & fresh water lacustrihe basin, appeared here for a short period in the
same epoch. The deposits of lacustrine and proluvial-alluvial types are closely coo-
nected with each other and practically are not divided in the sequences. Froluvial «

posiis with their peculiar flattened relief /D Ib sz; were superposed on the prol
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ing the basin, when proluvial processes ceased to prevail, and the lacustrine basin |
did not exist prectically. Filling of the depreasions with proluvial-alluvial-lacustri
ine deposits brought to the formation of the plain sccumulative relief/fig.49-50/.
Undef the conditions of progressive eridization of the climate the formation of "eal|
caroous crusts”, developed on different rocks, including proluvial-alluvial-lacustrine |
and proluvial deposits, took place in the same epoch,

This period completed prectically the formation of the relief in general plam, in
cluding the #evelopment of larpe river nets, transporting fragmentel material in depre:

sions.

o L

In the end of the middle (uaternary epoch shifts along rupture dislocations ,loc
ated, probably, before, end having a sublatitudinal strike,tock place. These shifts
covered proluvisl-nlluvisl-lacusirine depodits and created conditions for dismemberin
ihis complex into seperate raised sections/ for exemple,north of the settlement Dalent:
fig.51/.

Essential change in the climate in the beginning of the upper ualernary epoch
brought to sharp reduction of denudative—srosive processes. At this time loess-accumu—
letion ,connected with talus—eoclian processes, develop intensively. L. esses especially
intonsively deposited on the north-webdtern slopes of mountains, for example, in the
south~eastern corner of the Earukh depression and on the adjacent | _Iwvérsants of
the Selsela—Koh-i-llawindar, and also en the horthern versant of the Selsela Koh—i-Hand
i-Baba. In this stage of dcveloment loesses overlie the erosive relief, created befir
and flatien ihe oontrasta. The outliers of the former loess cover are seen very often
on the watersheds at present, which points to its eclian origin. At the same time lo-
esses turn into loess=like loems and contain admixture of coarse—=terrigene material,
vhiich points to the development of the talus procesa, scoompanying eolian sceumulatior
in subsided sections. Probably, the landscape of this period had a mountain-stepped
charactier and was characeirized by dryness of the climate.

In the middle of the upper (Quaternary epech evident uplifis and moistening of the
climate tock plage, “hich brought tp intensification of ercsive processes,

Further cutting of riverbeds of large water flow: téck place du€ to it. The Rod-i
Earukch river, for example,eut proluvial-elluvial=lacusirine deposits down a depth of
30-35m iis right tributary -fod-i-larekht-i-Tut -at & depth of not less than 20-25m, ¢
ete., Twofold filling of welley cutiings with proluvial-elluvial material and the furt
er cutiing brought to the formation of the middle complex of terrace benches,25=l0
I6=I2m high = - abow the recent water line. The middle complex of the terraces/DIbQ,
is spread rather limitedly in the investigated region and hnbnrvodlnthifﬂlmr
of the large rivers, such as Rod-i-iarukh ,Red-i-Darakht-i-Tit and some others.

Apparently, at this time/ the middle of the upper Qusternary epoch/ s net of
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small valleys, conditioned the formation of the hilly-ridgy relief in the northern
auh-nwtn.i.u"ﬁ% ridge Sglsela Koh=i-Band-i-Baba/A Ie ij and erosive-tectonie lov
mountain relief of the type "Bad land” in the south~western part of the terrétory, |

|

Originally the hilly-ridgy relief was located on uniform loesses rocks, in the s i!'
area, subjected to incomsiderable uplift. As a result of this uplift a loess surface

inclined to north, formed . It was dismembered by meridiomal valleys, directed |

subperallelly, of temporary water flows /fig.52/.At further deepening and cutting in
the rocks,underlying the loesses/effusions, clays, sandstones, conglomerates,and oth- |
Iruqumm and neogene age/the part of these valleys soquired an epigendéic charect~
er,preserving its original direction up to now/ for example, the valleys of the rives::ili
Darys~i-ihweja Shakhab, Joy-i-Karez-Chashma,etc/.

The formation of the relief of the type"bad Land" is connected with sharp, but
negligible tectonic uplift end erosion manifestation.Originally the river valleys,

. contained here, were of the epigenetic character, but then lest it partly
and vere suberdinate te structural-lithological factors to a ceriain degree in their’
development.In eomnection wvith this they acquired a complex branching Mmm-ﬁ?f th.,
er cut the inslined rock beds, or follow thekr strike/fig.53/.

Simultenecusly with the described processes intemsive mounting of the consider-
able and most uplifted part of the territory from the loess ek ikansbiting |
of loesses and loess-like loams and location of the ridgy-hilly relief/D 2a/ —in

less raised sections.

was located.

In the process of the transformation of the loess cover suffosion processes as
subsidence cones, slightly developed and locally manifested, began to dewelop. These
processes manifest slightly at present as well.

In the end of the upper Quaternary-the beginning of the recent epochs negligible
tectonic shifts along the ruptures of the sublatitudinel direction, took place. Tec~
tonic scarps of this age, strongly pronocunced in the recent relief, are seen in a rov
of places and reach 30-50m high. These scarps are traced along the strike for 5-10Em
and sometires -more lm. They dislocate loesses and loess-like loams of the upper _
(uaternary age, though there are mo distinet benches in these cases, which is explair
ed by easy destruction of these rocks end levelling sctivity of talus processes.

Probably, the formation of antecedent sections of the valleys,for example, the
Darya~i-Kushk down the settlement Darra—i-—Jowal,larys-i-Gela~Chagaer in its lowar
course,etc.should be connected with rupture dislocations of this age.The antecedent
behavier of some sections of the valleys is not connected with displacemsnt of blocks
along the ruptures and is conditioned, apparently, by the newest fentle dislocetions,
the charscter of which is net clear up to now/ the valley of the larya~i-Kushk down 1l
the settlement of Tagau Rabat, the Rod-i-Maluma dowm the settlement of Palawans/.

Easecanssrnmnese Blllsmes e
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411 those processes, which manifested in the second half of the upper (uate:x

system, continue to develop in the [iecent Fpoch.A considersble part of the territ

becomsa free of the loess— gover, the ridgv— " _ ... ~unduleting end wndule

ridgy typea of relief econbirun to form,and the erosive relief deepens. At the

time deepening of river valleys in the whele studied territory awd the formstion .
benches of the com lex of low elluvizl-accumulative terraces, B—6 4=15 m high, am
the rocent riverbed /D I/teke .place.These benches are ““ widely spread ,than
the benches of the wmiddle complex. They reflect pulsating charsdter of tectonic m
ments i{n this poriod,and eorrespond to twofold cutting of riverbeds and threefold
filling of the walleys with preluvi.l-alluvial material. Filling of the recent ri
beds with fragmental material takesplace in the present tiwe.The valleys of shell
rivers and their tributaries are graduall; filked vith proluvium, carried by la

eral tributaries, talus of the slopes, bloeks and hecome turfad in a row of cases

in spite of the neglipibl~ width of boitoms /I16-15 @/ and sieepmess of the slopes

with rocky outcrops and © . . .  hillside vastes. All this points to weekening .
erosive processes at present due to inadequucy ol precipiiations and neglipibili-
of flows strength, vhich cammot carry fragmentel materisl, cecumulating in riverbe

The sbove mentioned concerma =shrllow tributaries er those which are filled with w

er periodically of the Rod-i-llarakht—i~Tut an! fod-i-orurh,ete. The lateral tribut
ies have a suspended charscter of velleva.

At last, it is necessary to say some words I-hg‘t- the ectivity of . . man, creat!
ing some peculisrities in the recent relief of tuc region. Terraced slopes, tilked
for fields with a aystem of irrigation dibches, are mede by men in the aress, fit
to agriculture /the region of the sottlement laurukh, in the velley of the Darye~i~
hushk and in other places/. Tekingy water for wutering fields makes rivers shallow,

especially in their middle and 1= er courses, waica alsc favours gradusl accummle

tion of loouse mulerinl in riverbeds.

Thus, The following stages of tho relief foimabion can be distinguished in the
irvestijnted territory:

1. In the end of Focene-the tegiruirg of Uligocene intensive tectonic movement:
caused uplift of the regpion and the formetion of the mowricin country, probably, wid
a subletitudinal direction of ridres end intermout:ne velleys, similer to the recent

one,The wountscine of tnis eye with the erosion subdued rclief wre preserved in smal

sections in the axial parts of the recent ridges selseleo—oh-i-lmwindar ,Selsela Hof
i-Band-i-Beha e=s relics aftggu‘ieugmt relief.

2. In Neogene, & considersble part of mountains was turned into a plein, on som
part of vhieh loose terrigene deposits accwrlated due to the denudutive-erosive pro
esses, intensively manife=sted.

3.

“
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3. kb the end of Feogene-boginning of the {uaternary periodbectomic movemsnts oceuse:
rev uplifis and sharp teetonde differuntiation.The mountain ridges Selsela Koh-d- Uas.!
windar, Selsela Koh-i~land-i-Baba, the depresmhén, dividing them ,and the depressim |
ons, loceted south and nmortt of them, outlined finully at this tise. The midn river |
ned of the reglon maperposed al this time, 44s sharp erosive r ___  rugredness and
the formation of structwal-<enid:tive types of the relief bLogin. :
4, In the middle (uaternary epoch, as & result of the condimieing ascending tectenit
movements and change in the climate, snow caps snd corrie pglaciers appeared on the |
movnteir tops.' i this time the Karykh depression fmrss irtc an scoumulotive—tectonis
besin. The recond basin of less dimensions cutlines in the regio: of MadjedSi- Bhn'h-f
i. Rether thiek proluvinl-ellwvial-lacustrine deposits hegin to accwmlutef fn thest
Lesine. Substitetion of old denudative surfeces with erosive land forms rcoaches

fts maxiem m at this time. By the end of the epoch the gutlines of the regious of

development of erosive land forms are near to the recent ones.

5. In tie firet half of the cprer justernary epoch denmdative-erocsive processes
sharply reduce its intensity. "nder the conditions of pra;;rnuin;“iq-h".'ﬂﬂ the
climnte telus—goliun deposits/ loesses and loess-like loams/deposit as a mantle,
which i3 widelt spread and leveled the stoep erosive relief, formed before.ln the =
segond half of the up -er Quaturnary epoch in connsction with moistening of the clim
ate and nev toctonic shifis daredaiive—grosive processes increase again, as a resul
of whioh mounting of the surfeace from locsses and  in the first place, of the mos
rrised sections and ateep-sloped arees mnnifested everywhere, the erosive net inere
sed,river valleys deepened in two times and were filled with loose deposits, which
caused the formation of the middlv eomplex of erosive-accumulative terraces. In the
north of the recion rugrednes: of the raised talus-eoclimn loeas plain with teectanic
movements Wil the formation of the dulating-ridgy relief begins,The relief of
type"bad Land® forms in the south-west of the regiom.

6+ Io the recemt apoch the formation of the complex of low terraces and filling of
the riverbeds with recent proluvial-elluvial deposits takes place, ruggedness and «
nudatioa of the relief, formed in the middle— upger Cuaternary quhn continue . Ef
tivensss of the erosive ruggednoss and donudation redices from the beginning of U
recent apoch to the presemt time, correaponding , probebly, to inereasing aridizati
on of the climate.

CHAPTER ViI. MINER:LS.

During the geologieal- survey works great attention was drawn te search for
minerals ang,in the firast place,for cosal.
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Manifestations and deposits of cosl were seen before in the investipated area.
1t was the grounds for its systematic studying wiih the purpose of coal presence
evaluation, the results of which are given beluw.

As to other minersls the investiputed region has limited perspectives.lCement
rev materiels-limestones and marls are the most impertant ones.lron nre manifesta-—
tions can be of imterest for tue locul industry, nul#‘t- is mecessary to curry out spe-
ciol works for their evalua#ion.Phosphorite manifestations, founsl for the first time

have very lew content of 1'205, uowever, they have a pruspecting significance.The nu.n:
testations of copper ores , though they are mumerous hn the region, n.r?xegligible
in senles and are of no practical interest. Besides,there arv buick ewrlhs and pebbl
gravelly formations in the regiom. |
The deseription of manifesiations and doposits, exposed in e process of the

works and known before, ure given below.

4u & result of the carried out investigaiions the determdnation of the coal pre-
sence to iwo rock complexes of different ages is mscerteinedilower Uarboniferous and
middle Jurassic. Both of them are rather limitedly spread in the studied region.The
sumary =r.oa of the outerops of coal-bLearing deposiis is emnly 60 sq.ha or about 2% o
the erea of the whole studied territory. If to teke a comparatively small thickness
of coal scams and their interrupted lems—like character, peculiar for all the coal
manitestations withoul exception,both-Larboniferous wnd Juras.ic apes,into conside—
ration, ihe conglusion of low coal presence of the studied area as a whole and comply
ete absence of any perspectives concerning finding new coal manifestations or coal
deposits should be oomsidered righti. Furiher studying and conduciing proépecting
works in the known and described below coal-bearing sections can make the problem ¢
. .+ of the coal reserves in the investigated region clear.The corresponding recom—
mendotions are given below.

Three deposits of ccaliChartaq, Fahlawanha and {sqjed-i—-"hob—i- were mentioned
in different report and I%ratu:u data concerning the investigated region.Other
con! mmlfalhtimhgda + not found in the investigated territory before, and were
not oxposed by us during prospecting survey works.The mentioned coa! menifesta—
tions and the wreas, adjacent to them, were studied in details.is a resuli of this
investigation it was ascertained that the coa’ manifestwticrs lMahilawanha and Chartag
are confined to the deposits of the Carboniferous age, that of radjed=i-Chob-i=-
to the deposits of the middle Jurassic sge. This determines mainly quite different
structural and qualitative peculiarities of these coal manifestations.

—_— s — e




i

\-..:,..l

- JIB -

The Faullawanha coal manifestation ;’I-I‘r'xff is situsted east of Herat for 75km, in the
J?':_a_r courge of the stream Hod-i-Malums.The section coordinates:34°24'50'! ~34%26'8""
at Lorth Latltude,ﬁuﬁ"ﬁ”-—ﬁ?"#ﬂ‘lﬁ” at Eastern longitud- .There is a bend of the
réad from the main road, connecting leret with Lalsi-Nau to the settlement Malums IF
up to vhich an earth road lies with the extention of 4 lm,Il km east of the uttln-:;

nenut Korokh., There are I5 km between the settlement Malumz zod the coa! —nifcs‘t.tt-im:}

from which only IU km can be covered in a car by a field road up to the steep slope
into the anle‘;-}u!‘ the Rod-i-Maluma. The resi section of the road, 5 km long, lies
along the steep slope and then alung the val!lev bottem and fit only for pach—riding
trandport.

In 1958 the coal manifestation was investiguted by the American peologist-iaul
Cullemner, who guve it  negetive eveluation, becuuse of ils insignificance. No
output works were carried out in the coal manifestation.

The Pellewanhe coal manifestation /lig.54/ is siluated in the axial part of a
small anticline, sublatitudinal in strike. lts core is composed of dislocated Garboni-
ferbus denosits, end the wings-= ol the l'ermisn deposils. [Le first are dismembered
intuv iwo suites:lower-fehlawanhe and upper-Sangiserd suites.

The I'slewvan suite iz of lower and ,probably, partly of ua.iﬁdleﬂ:nrboﬁifermu By
Its upper coal-bearing part, composed of interbedding of argillites, aleurites and
sandstones with frequent interbeds of limestones, conglomerates and pritstones cropso
out in the region of the coel manifestation.Partings of cozlv wrpillites and coals ,3-
20 cm thick, are s.en in the sequence.

The lens-like coal seams of minsble thickmess are confined to threc
strata, divided 8y small bands of cosl-free rocks.

The most upper one is 20-25 m down the suite roof, the middle- &65=70m, the lowe
85-110 m/ fig. 54/. Corl seeams aprear in these strata as lenses, ioo=300m in extent. '
They pinch out alonz the strike, fully replsced by coely arpilliies. The upper and
middle coul seams are from 1.0 to 2,52 in thickmess anmi wre of simple structure,

The lower one is the most miserable. Umly in one plsce & (hickness of O.Bm was

obs rved and iu this caze it contaiued a greal gquantity of ioterbeds of coaly argill-
ite, This coal seum is of no practical iuterest, probebl;,. e apparcnt thickness of
the Palawan suite in the region of th: coal manifestation is about 150 m.

The Malawan suite is conformably overlain by the Sangizerd suite, which is of
the middle Carbeniferous age. It is represented by 300—00m sirsata of interbedding 1

—— e e —— i — e —

Conl manifestations and meniiesiations of other winerals are marlked with
Homen numerals in the attached map of minerals.
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liwee lones, calewrcons sandetoues and thin argillites.

The ;'amin.n dajos. %8 overlie the rocks of the Faluwan suvite with sharp erosion
and ancenformi ty,

4s it was seationed ahove, ihe Coui deposiis are aislocailed discordantly with
the Permian depuvsits.The Palawen and Sangizard suites, ovieropping in the core of i
anticline, composed of VFerwier rocks, form =» synclinal fcld, slignily overturned
gouth, in the reglor of the conk manifestation.lts nort ern vine is steep/ dip angli
eo-ng® up 1w vertical/ ,and tho southern ome is gentle. [t is composed of a row of
smul)l folding struetures and is broken with a ruplurs from . south. The morthern
wing . i, Jis lowered.

Py saclions are distinpguished in the resio of the coel manifestation: 1.1:.
I1T ond LY.

Section L ia siinated 1,2 km aorth of the settlement Vahlawanhi. A coal seanm
i eoverved in tde right side of e Rod=i- Maluma valley 'erejits south-western
end i= 20 m snd the north-enstern one =200 m up the waller Loliom."he seam is confi

9 m down  tne fool of Lue canpiza

ed Lo toae upjer vowl-learivy streatuw aod is 20~2

stite, 't Vies in the norihern wine of the synelirmal féld, meitioned before and co
X 7 B o o

pused of the deposils of the relawan snite. [ta dip asimeilh s o490 , angle=TO=H0 .

The structare of the cosl semm is the fni".auin:__'fuln-;.rd.rf:

I.oends bonws, grey, hrownish—gmy, fino—prained, polymictic Oydm
Zetreillitos, prav, poorly alenritie, hichly erirmled .2 m
3. voal,crushed, with mmserous gliding plunes, with thin /I-Scm/

interteds and argillite lenses / samples 2521-3 aund -3/ 1.3 m
4, Aryillites, derk grey, coaly, with interbeds /I=5 mm/of coul 0.2 m
5. slewrolites,;reenish-pgray, browmish-rray 0.8 m

The coal seam /Uig. 75/ is wraced alcenmg the sirike for 350 v.Further it is
Treizaly replaced by conly arpillites. Its thickness ranves hetween I m wnd & m, v
waich is ,probesly, explained not only oy the ¢rigin.lly lews=like structure ,but s
sg iy the following L-Er.:w!'lidlq:ttm:imh

saction i1 is logated 1-l.3 ko norti-vast of the seltlereut Fahlawanha. liere
to lei-lice coal seams / nortlhern and southern/, alse confined to the upper leve!

.re vbserved in tie right side of the Hod=i-dieluma wallev, 170200 m above wiler
live/fir. 34/. They nre 2029 @ down the foot of tie anrizard suite, one is the o
tinvantien o1 the viber. Coal seams are developed on the soulbern wing of the syncl.
al fold, compozed of the derosits of the Palawan suite. This wing is complicated L
two small ernticlines and synelines, adjacent to them.The coel seams are tfaced
along wostern centreclinal e¢losings of synclines. In the nortliern wvings they lie
steeply / dip angle up to 60°/, and in the southern oncs- gently/ dip angle-10-30°,
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The northern coal seam has the following structure /upwards/:
I. fandatones, gray, fine—grained, polvmictic 0.5 m
! 2. Coal, crushad, Lighly ermummpled, with rmumerous gliding planes,
wvith small interveds and lenses /5-7 ca/ of comly ervillites

and sleurolites /samples-257C-2 und -2/ 2.05 m
| 3. Aleurolites, grur, greenisk-gray, thin-leminated, with interbeds
/5-10em/ of fino-grained sendstones 04 m

Ihe described coal seawnm is traced aloag the sirike for 250 m, Its thickness
ran;as between 0.8 and 2.05 m.

The "southern” coal sesm hos the following siructure/ upwards/:

1. Thin interbedding/2-Tem/ of argillites, gray, yray-green and sandstones

Thick telus is uver, .*.':

gray, iine-grained, polymictie O.5m
24 irydllites, pray,dark sray 0.5 m
3. Coul, crushed, viti numerous gliding planes, with interbeds and
| lenses of argillites /samples 35053 and -3%/ I.6m
|
.

The "aouthern" eoal sevm is Lruaced along the atrike for ) m. Its thickness ra

renges Leiwween U.7 and 1.6 m,

Thus, both sesms ore characlerized by ncn—persistent thickness, whieh is,pro-
LaLly, explalned wlso by their lems-like character and tectonic extrusion.

Section 1II is located 1.7-1,9 km east-porli-esst of tho settlement Pahlavenha ' !'
The coal seam is iLraced here in vie right valle; side of the Rod-i-*aluma, 40-80 m
above water line in the strcam. I is confired to the middle coal-hearing stratum. 1
The deposiis of the leulawan suitc form a small anticline here,the upper bend of uhinl'l'
plunges in & soulh—wesdern direction. The coel sean is traced in its north-western |
wing. 1t lies dip szimuth-350" ,angle —40-58°.

I'ae to periclirsl cloring of anticline, i*s ‘end I secn south— weast.The strue
ture of the cuval seam is whe following/upwards/: o

l.5wndstones, gray,fine—graised, po yuletic 2,0m

2. Coal, crushed, with numerous gliding planes /sample 2519-16/ 0.6 m

v

3. Argillites, grey, dark gray wit! thin partiugs of cosl/I-2em/ £
higidy erumpled O m

4, Coel,emushed with mus.ercus gliding plines, crumpled, with leas-
like interbeds /l-5 ecm/ of aleurolite, argillaceous and cesly argillite

/ sample 2519-14/ I1.0m

5. Sandstones, gray,greenish-gray, fine-grained, pelvmictie 0.25 @

6. Cosl, highly erumpled, erushed, with ummerous gliding planes, with interbeds
and lenses /I-5 cm/ of aleurolite, gray, grecn-gruy. Gypsum

interbeds are near the roof / sample 2519-12/ 0.35 m |i




7. Sandstones, gray, grayish-gray, fine—grsined, pelymictic I.5m

Aleng the strike ihe coal seam i3 traced for 350 m. lts thickness is not persis
ent wnd renges betwoen I and 2.5 m. Tt i@ explained aot enly by primary conditions
of acewszlotion, bat al.totj‘«ectanic exilirusion,

Section IV_ is loceted 3 km emst of the setllement P'ahlawanha in the right sid
of tae Rod-i-Meluma streem wndlley, 60-80 m up its botiom. 4 coal seam, confined to
the middle conl-bearing stratum and having a north-eastern strike and vertiesl dip, '
crup*urt- emong the deposits of the Pulam suite in exceptionnrlly complicated tecton
conditions,. The structure of the coal seam /fiy., 54,/ iz the following /fkpwards/:

1. Argillites, dark gray, aleuritic, crumpled, with gliding planes and lens—

like thin interbeds /3 em/ of fine—prained sandsioncs I.im I
2. Coal, crushed, crumpled, with numerous glidiog planes/swuple

1679,/ I-I.2 m
3. argillites, dark grey, coaly O.4 m
4. Argillites, dark yruay,greenish yray, crumpled, with gliding

planes 1.0m Ei
The eoal seam erops oui ozl lo the bottom of a smull scour. - long the strike |

it is traced for 20-30 m wnd is hidden under thick talus. :
Petrographical and technical studying / mnistu.rtﬂhn, ast- A° and Tulttile—\’rf
oi the Faluwan coals was made by M.A.Marshanskaje/Judina/ and L.M.indreeve.The carr: |
ed out investigations poict ic¢ the very uniferm compecszsiiion ol the couls of the Pala- |
wan coal manifestation, '
In the macroscopicul Jescripticn & copnaidereble counlent of ash coels and coaly
rocks is mentioned in the samples/50-100%/, Only two samples contain about 50% of A
half-gloss; finely-stristied, -ather ash coel. The sum of mineral impurities/ table I“
changes from 274 to 44% mccording to weighted sverage values. Argillececus minerals '
are contained in e cuantity of 23-36%, juartsz end chalcedone-3-TH, iron hydroxides-
1. ,inclusive. .rgillaceous minerals fi11 fractures in the coal nnd are in the strue-’
ture of conl. Sometimes the frectures are filled with sideriie. The upper part of the
secu of Lhe third section is especidally rich in siderite. Its content reaches 5.6~ :
here of the sample volume.! small quuntity of pyrite, pertly oxidired up to irom hypd-
roxides, 1€ seen in the sample from the second section. :
The mineral cowposition of codls /table MNo.l/ is characterized by high content ¢ '
of the compunenis of the group of vitrinite /V/-87-95%. The comporents of the giroup
of fusinite/P/ are contained in & negligible amount—4~I13:.FPoorly oxidized compon—
ents of the group of semi-vitrinite /SV/ are in a small quantity. Probably, they are
badly distinguished because of high metamorphism and ash content of ¢he coals.
The caleculation ash content of the coals of Pahlawahna changes from 315 to 59%.

1t is 405 in all the samples at an average. The calculation specific gravities

s s il —
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LEVELS SECTIONS  SAMPLE Sempled
thickness
Ho
| Upper I
i r-2521-8a 0,6
=231-8 0.7

Weighted average of the bed:
wpor 1 T-B563 1,0
"Northern bea T "2576-22 1

Weighted ::en?_gsthn bed: 0, g

Upper
Hsmmm badﬂp-asuﬁ-al 0 '8
Weighted average of the bed:
2519-12 0.35
Middle I1 I‘-25}9—14 1.00
r-2519-16 0.80
Weighted average of the bed
Beans w -3519-3 1.2

0
Do

&3S

Y __Mineral dmpurities =00 Mineral composition

Org, Pyrite Calcite Argilla- Quarts ﬁﬁo Sbledle oL . T
mass B8

47 .1 45.6 8.5 0.8 24 6.0

64 .2 27.0 8.1 0.7 21.5 8.5

o6 36 v 1 @8 7

65,4 2,8 8,8 2 21,5 P 7.6

80,9 15,2 8,8 0,6 91,9 14 7.0 .

73.0 23 3 1 » 1%

72.3 22.4 4.7 0.6 94.5 14 4.1

68.3 i BT 87 95 4 4.6

70 29 4 1 99 1 4

46 .0 44 4 4.0 5.6 90 10

75 .6 19.2 5.2 i 87.7 2,8

78 .0 15.7 5.5 0.8 90.7 1,8 8.

70 20 4 1 95 1 4

P .51 34.4 4355 0.5 92.5 7.5

—_-—u--n-—-l-—m-w-i--—-—-——--.—-_—_———-—.,h"_-—.__.n——__——-—--m—.--—_—-.-._—_.—_
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LEVELS SECTIONS  SAMPli G L IlveS . . — —  Earichment T ORI ... . . i AR AR T
ke o y et _&mf_ P o o d.:{kﬂ' Al r Concentrate
Yeild Ash content
- r r-2521-3a 21 5 0 S A
r-2521-3 39 o 0 Very difficult
Upper I1 il
"Northern F=2576=-2 1.71 41.0
hd’ll
'=3506=-3 1.3 34 .8
Upper 11
S ™ h3505-3a
Middle nr =2519-12 2.00 55.3
[=2519=14 1 .59 31 .4
=2519=-145
[=3519=3 35 5 0 2 e 0.2

fiddle IV Yery difficult
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range within the limits of 1.59-2.00 according to the samples.

See table No.l. _

Coal enrichment /table No.2/ is very difficult. iAltogether/raw/ coal, crushed
coal do not form concentrates.

ln table No.2 nnly 1;-11. culeulation volues, the ash content by which differe frh

the chemical Mflnite up to +5%, ere given.such & difference ir essh content guaran— If-|

tees the determination of the specific gruvity by petrographic dats with accuracy fi |b

* 0.05%. {

Sea tuble No.Z.

]
according to the technical analysis /table Hn.)ftggnla are characterized by high |
ash content/A®_30,0-74,18/and sharply heightened moisture /W* —2,75-10.41/. The latter

vointe to their high oxidation.

Table No.3. L,
Levels Sections 5 aﬁg%as o A Ch?rru: te rh\t‘lmn
Ljpper I 2521-3a 3480 TI.T4 Ta.lB | owder-like
2521=3 3.68 6l.44 67,51 '
__________________________________________ }
Upper I 25762 10.41 41.83 46.40 " " I‘ |
“"Northern seon 25T6=2a .30 29,97 33.4] ll I
________________________________________________ It
RN M 3505-3 7.63 32.82 35,51 " "
. + = oo ¥
sonthern seam” }-‘j.)—h .45 £1.45 44.81 " ' !.
___________________________________________ I
Middle 111 2519-12  6.64 47,56 50.94 " coa
2519-14  9.39 27.'3 30.00 " " i
251916 8.30 41 B4 45,82 L iz I,ﬁ
___________________________________________ I
Hiddle i 3519-3 2.75 55.00 56.T70 G i K

The metamorphism ni't the described coals /table No.4/ is withiu the limits of .
the group of lean coals and changes from T-low-mctamorpbdsed,/ sectio II ,The "souther :
seam/ up to T-high-metamorphosed /section 11, the "northern" seam/. 5 |

Consequently, one can expect volatile show 7V for the coals of Pahlawahna i
in the limits of 6-l0%. i

|
1
inble No.4

4
F

p®
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sec 1:‘. !ﬂ " +hi e85 %ﬁ:ﬂm i — —— — -:J:- —— _tiﬂ: _______________ Mineral ﬂmiﬂ'ﬂn in ﬁ
No Org. Byrite Calcite Argilla- (Quartz Sidacthe TR S e S .
- :&n;; b 3 v sV F L ok
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6 I'-437-3 {18 ¥ W
I=-437-2 0,60 7 69.5
I-437-1 0.80 13 80.1

2
1
4
Weighted averags of the bed: 8 80 3
[~438=2 0.80 5 95.0 4

3

14 P-438-1 0.60 ) 98.3

Weighted averape of the bed: 96 4

Foint No.6 contains mineral impurities in coal from I4 to 30%.
point No.I4 —4-5%,



~Table No. 6 .
——————————————————————————————————————————————— S o ———————— —— -
Point No SgapleCalculation . S ———— J—— o o e s i s 0
5 _‘hlr: A ;mnﬂu =Ll.3 mm Wt Altogether coal
S eild Ash content ~— : :
gravity t
S S S N NS D S S — — i ——— i — — ———————— ——— T — —— — — — — l—r—-———— ————— i —— —— o — —— — —
6 T-4371-3 - - 58 7 0 Difficult 1.0 0.3
! T—437-2 1.67 37.5 46 6 0 Very difficult 2.0 2.1
|
T=438-2 1.47 10.6 85 &0 Middle 3.6 I.1
“ T=438=1 1.44 8.5 89 4 68 Hikidle 33 2.9
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Table No.4
Levels Sections Wﬂ‘l Degree of Remarks
| metamorphism
{ Upper 11 (-2576-2 \'12-?13 Lean, high-metamorph-
"Northern osed.
f -
—-.__‘--H--i'l-"'—__;:3_--5_“““-‘_?1;'—## —————— . --1--!—!-—--——-
rSouthern ed.
soax”™
“—HT_‘__h_TIT--ﬂ_?l‘?I';I_4--h“#“-:—_-h-ﬂuu—_" ------- r -1
m‘dw
= Calorific capacity of the coals for ssh-free combustdble . . mass in the bomb

/o¥ / cen be within the limits of 8300-8500cal.

On the grounds of the cited above, one can draw the following con-clusions.

The Pahlawaoha coal manifestation is confined to the complicatedly dislocated
deposits of the lower— middle Carbonifesous age.

The coel seams are lens-like in form, scanty, not extensive are hi hly erumpled
| They are charucterized by changeable thickness, conditioned not emly by its primary
| alteration, but also by tectonic extrusiom.

According to the results of petrographic and techmicel analyses the coals of
Pahlawanhs appersdin to the brand "T" / lean/,are of high degree of metamorphism,low
volatile show and negligible ash content, due to which they are of no interest for
industry.

The Pahlawanha coal manifestation is not worth of further works due to its in-

; significance and difficult Wm;?é gﬁ}/}’iﬁmﬁ, (2554,

i CJ The goal manifestetioniis located approximately 18 lm north of the setil
ment Ferrah ' ,from which I8 km can be covered in = car and 6 km ~by horse or oa foot
The coordinates of the coal manifestation are 34°32'-62°35'. The given coordinates
form & point within proluvial-slluvial -lacustrine deposits, 6 km north of the setile
( mext Karukh, where there are no bedrock outcrops.Probably, the coordinates are error-
neous.
In the process of geological mapping an ocuterop of middle Carbonifercus deposit

fsangizerd suite/ was observed mbout I8 km nmorth of the settlement Eumf.h.;_l._g, 3,331
1 "
m“’mmﬁmrmh!mmtuufﬂﬂumummﬂjam and 34

36'15'" N.L., The sequence is represented by slternation of gray platy crinoidal lic

stones, sandstones with quartz pebble and gritstone lenses and black coaly argillites
The limestones prevailj beds of black coaly argillites are seldom seen : .. us well as

dxpm-m the changed name of the setilement Karukh.
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contain thin lenses/I-5am/ of dull coal.The rocks lie with & dip azimuth 150-I80°,
&t an angle from 30 to 60°.

There are no evident coal manifestations in this sectionm.

Another place in the same region was shown to us by local hunters. It is located
in the upper part of the left component of the Darra-i-Chartag river on the southern
slope of the mountains Selsela Koh-i-Gand-i-Baba. The coordinates of this point are
62°39' E.L. and 34°37' N.L. Middle Garboniferous deposits / Sangizard suite/, represen|
ted by black, sometimes greenish, poerly micaceous argillaceous shhles with rare i'l
interbeds of sandstones and gray calecitized crincidal limestones with feuna of the
Middle Enrhm:l.tm. erop out in the this section also. Carbonifervus deposits compe .
nul;-ll tectonic block /Ix3 km/ in the zone of the low-angle overthrust
of Permian deposits on Eocene ones/ Alaian stage/. The dip azémuth of Carboniferous
deposits is 180-170°, the angle -from 50 to 90°. (

Near the oberthrust surface black argillite shales are intensively ground up to |
flour, dirtying hands, are black and . . taken for coal smut by local population.The
investigation of this region showed that there are no coal menifestations here. I;'

Thus, the Chartaq coal manifestation, ascertained before, does not exist in fact '
and that is why it is not shown in the sttached mineral resources map.The aree of
development of middle Carboniferous deposits is inconsiderable and is situated in ,
difficult transport-economical conditioms, which makes further prospecting works here
inexpedient. |

_The Madjed-i~Chob-i~ goal deposit /V-VII/ is located in the upper course of the '
Rod-i-Karukh,108 lm east of lerat, I km up the course of the seitle-ment Hamam at an IJ' |
altitude of 2300 m. I

The deposits is connected with Herat by sn sarth rosd, fit to traffic of motor |
trensport during the whole year. i

In 1945 The Ministry of Exploitation of Afghanistan organized domestic output |
of coal for the first time . 1

In 1941 the deposit was visited by Mr: Gudfan Nebsmnad from the Department of
public works.

In 1950 the deposit was investigated by the Geological Management of Afghanistan !
with the purpose of its evaluation and determination of perspectives. The works were
directed by D.Lemmon and Abdul Latif Ehan. Mr. U*Lemmon gave right and objective evi
luation of this deposit, coineciding with ours in general outline.

At present the deposit is inconsiderably exploited/ about I ton of coal is putp’ I
every 24 hours/. i

Within the limits of the deposit cosl seams sre traced vith intervals for Jm in .

a north-western direction in the right side of the Hod-i-£arukh valley and its left '
u
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tributaries.Coal seams are stiripped only in the aides of steep cuttings of valleys, |
are completely hidden under thick Uuaternary deposits én the wailersheds and in the
valleys themselves. '
Butput of coal was concentrated in the most exposed sections and is carried |
out now. There are three such sections along the band of coal-beering deposits from |
its south—eastern end to the north-western omeiSputh-swestern, central and North-easty
ern. The distances between the sections are I-I.2 lm. .
For the section of the deposit we compiled a geological sketch msp on & scale |
of 1-25000 / see annexes/. i
The Masdjed—i=Chob—i deposit is confined to the strata of the sediments of the
Middle Jurassic age, composed mainly of aleurclites, compact, sometimes containing .
carbonificated plant dendrite, gray argillites, sometimes they are coaly, black with'
thin lenses / from parts of mm to 2-3 cm and sometimes up to I0-15 em/ of glossy eoai,':
and sendstones, Right gray, compact, quartzy, sometimes with impurity of grains of
gritstone material. Aleurolites prevailj sandstones are in a less quantity.The total | |
thickness of the Middle Jurassic deposite in the deposit region changes from 73.00 t¢'

97,00 m. '

The above emumerated rocks have rhythmicul alternatiom, but the thickness of i
the components of every rhythm and the rhythms themselves haw no constant values _
and change essentially even at comparatively short distances. It is quite clear ll |
from the comparisom of the sequences; of the Central and North-wessern sections of thl .
the deposit,given in the section"Stratigraphy” in fig. 10, and is conditioned in ge 5
neral, by the lens-like character of rock occurrence in the sequence. IJI‘

The Middle Jursssic deposits in the deposit region overlie the deposits of the ||
lower Triassic age/ sandstones, aleurolites, tufogenic sandstones, tuffs and lavas/
vith sharp angular dizconformity. the latters lie mainly monoclinally with dip to |
north-east or north-north-east at angles from 20~ to 45° , locally they are crumpled |
into folds of the north-esstern strike amd are complicated with rupture dislocations.' |

T KUALLS Tanenite Repivibe. Bevy in AUIGEE wEINAL Aty be Titite sslesill
0-350°, angle 13-I5%.Against the background of monoclinal occurrfence very gentle
anticlinal and synclinsl bends with sublatitudinal strike of axes ate outlined/ see
the geological sketch map of the deposit regidn and sequences to it/.

The deposits of the middle Jurassic age are overlain by conglumerates and limest
stones of the Albian stage with weakly expressed angular disconformity. Due to this .
nwuguenul of the middle Jurassic deposits increases in thickness in nj:mrthﬂm direct l
on/ up to 30 m for 1 km/, over—constructed with higher . T -Btrata.

Besides, the middle Jurassic deposits together with the Triassic deposits, under
lying them, are broken with rupture dislocations, which are more @ften of ghe upthrﬂwfr
fault character of the sublatitudinal strike. *
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The upthrow fahlt surfaces are usual}y inclined to south al angles 60-80°, The relative
amplitude of displacement of wings changes from parts to the first hundreds of metres.
These dislocations displace the strata of middle Juressic depesits, but do not affect
the albian and younger sediments, overlying them,Near these ruptures the middle Juras-
sic deposits often have plicetion or hitched up in the direction of the upthrown wing
/dip angles reach 30-35°/, are broken by inconsidereble ruptures of the north-eastern
or north-western strike with the smplitudes of wing shifts within the linits of the
first meires.

Minable coal -em#aﬂ present in sequences in o quantity from 1 to 2. They
have inpersistent thickness and lems-like charccter of occurrence as the rocks, contair
ing them. The coal syinn Deiehtened F4SPRE%er rhythas.

Two coal seams from 1.00 to 2.6 m are fixed in the sequences of the deposittlower-
lying 2I-22 m from the basement, and upper-one, lying 40 m from the overlying Albian ¢
conglomerates. The rock band bétween these two seams hes a thickness from 37 to 44 m
in different sections.

The first seem of them / lower/ is expluited in south—eastern anc cemtral section:
The second one/ upper/ is stiripped in the north-western section. Besides these two
seams and interbeds, from 385 to I0-I5 and more seldom ” - up to 25 cm are seen in the
soquence. Sometises they form a frequent interbedding with argillites and aleurolites
/"puff-pestry®/. Such seams of complex structure contain up to 40-50% of coal with
the total thickness from 0.8t0 2.00 m. They were observed in the sequences of the Cemts
al and North-western sections ahd should be taken in 4o consideration while studying a
and prospecting the deposit, because they can give sinabie coal in ease of sufficient
persistence.

The description of some sections of the deposit is given below/ see the geologiecal
sketch map/.

_South—eastern_section /y/ is located in the upper POV ¢ the Red-i-Karukh
valley, on its right side/fig.56/. The only adit-lile working, complicatedly branching
at depth is located here, 5 km above water line of the stream/fig. 57/.The coal seam i
stripped for 42 m along the dip and for 43 m along the strike.

e e e

’jh'thinh}nltmlnnﬂnmiutnkmuwrlmhltthicknaaaufumlsuw.
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The coal seam lies in the lower part of the middle Jurassic sequence /"lower
sear/ end hes a changeable azimuth of dip from castern/IV0-55°/ to southern/I50-
160°/ and dip angl: from I15-25%to 35°. ipparently,such inpersistence of the azimuth a
end dip angle is expleined by nearness of & large Tupture dislocution, passing j_*,
latitudinal direction, 100 w douth of the working. This rupture limitshhe distributie
of the band of the middle Jyrassic coel -bearing deposiis from south.

The coal seam thickness ranges frowm 1.35 2o 2.6 m/ incomplete/ by the measure—
ments in the underground workingjaverage-noi less than 2,00 m. The structure of the
coal sesm is shown in fig. 57. Sometimes lenses of coaly argillite ,I-=3, more seldom—
10-15 em thick, are observed in the middle and upper part of the seam. Cleavages of il
the seam/ fig.5T, face 10/ with the formation of "puff pastry”, containing up to 45— |
50% of argillite interbeds are observed . |

The seam roof is repeesented usurlly by co.ly argillite, more seldom—aleurclite.
In the workings it is suffi ciently stable wund favours nnrr_v;rr%ut- driving with timix
ering only with partial covering the roof. Thae .mﬂmr is represented by com—
pact coaly argillite.

At a depth pf 42 m along liie sews dip, I=-1.5 = siove water line in the river,
a slight inflow of undergroumd waters is observed as scepayge and rare dripping from
small fractures. The discharge is not less than 0.1 1/ sec.
Central section / VI/ - is located I km north-west of the south-eastern section
on the same right side of the Rod-i-Karukh velley, 20-25a up its talweg / fig. 56/.
This section was intensively exploited before. 6 or 7 more or less parallel aslopes
were located here along the dip of ikhe coul seam down a depth of 1:.0-150m/ according
hﬂimuoat informations/.The vorkings were located alung ihe side / along the seam st
strike/ at an extent of 250-300 m. At present they are flooded with water, partly
came down and are insaccessible for inspeciion.
The minute sequence of the middle Jurassic deposits, compiled in this section, w
wvas given in the corresponding section of the Chapter " iratigraphy” before /fig. 10
A coal seam/ "lower”/, situated 22 m up the basement of the middle Jyrassic se-

/

A quence end 50.%m down the bed of Albian basal conglomerates, is in ihe central
section. The coal seam has a persistent azimuth of dip to north /0-350°/ at an angle
of 13-15°,

A coal szeam, at a depth of about 25 m with an apparent thickness of 2 m is
stripped in one of the workimgs.The structure of this seam is complex, The thickness
of coal interbeds is 1.08 m. The thickness of the coal seam reaches I.5 m at a depth
of I00-150 m in the slopes according to the inquest data. Cleavages and pinching out

| ware observed .
The works at the central section were utgpod because of water inflow and general
considerable depth of the slopes, making the eutput diffiecult.
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{
horth-western section/VII/ is located I km north-west of the contral section, in the
arpow-shaped portion of land between two confluent stroams of the right tributary .
of the Rod=i-iarukh river, falling into it down the settlement !lamem, There are
come dowa , desolate worki gs, situated at a height of 50-60m above the valloy talwe;
/iigs 58/, They are located at an extent of I50-"00 = along the slope / along the
seun striked.

The sequance of coal=besring deposita of this section is shown in fig. 10.

The coal seam,l.0 m thick, lies here 40 m down the basal Bed of ilbian conglo-
merates.It is of simple structure, and is underlain by compact aleurolites and is
overlain by coaly argillites. The dip ia the sane- to north at an augle of 24"

In the sequence of the north-western section, down the main seam there are a ro-
of conl partings ,upr to IU , more :tldﬂI:n-:I;E:m thick, sre observed. 36 m down— a coal
seum of simple structure; 25 cm thieck,occurs.

The sequence comparison ,taking the analyses rhytjms of sedimentation into ¢n-
sideration, gives ground to suppose thet the mentioned cocl seum /Mupper"/ is an
independant seam ami is not observed in the central and south—eastern sections of
the deposit. A stratum with a coel sear ,25 cm thick lying 7€ @ down the bed of base
basal conglomerates of the Albian stuge, corresponds to the "lowver” seam of coal,
spripped in the south—eastern and centrel secticns.

Summing up all the data of the three described sections, it is necessary to
underline some geological peculisrities of the deposit, determined as & result of the
carried oul works.

Teking non-persistence of the sequences structiure of the coal-bearing strate
into sccount, we can compare the secuences wit. each other, which are ool distant,
from one another, using the anslysis of rhythm of the deoposits. Such a rhytm—anelys-
iihelpud to ascertain two coal seams o' mineble thickne:s in the deposit, which are
on different stratigrophic str:tu. The "lowe.” senam , lying 20-30 @ up the basement
has a maxiymen thickness of over 2.6m ir the zouth—western zection., I{ thins outl in
a north-wvestern directioniits thickness is pot over [.5 = in $he central sectiion,
and not over 0.25 m ~in the north-western section.

The "upper” seam, lying 30—=40 m np the "lower” one has a mutdumus thickness of )
1.0 m in the north—western section.lts thickness decreases in a south-esstern direc—
tiont! only a cosl parting ,{.I m thick, is observed in the leve’' of this seam in e
ceniral section.

Besides the mentioned two seams, there are lLeds of eosly orpillite witi fre—

quent coal partings, from % to 15 cm thick, in difierent lovels of the middle Jurass-
ic sequonce. They amount to 40-505% of tie total seam thickiess. Vew coul seums of
minable hﬁ't&mc cai appear in these levels,
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Petrographic aud techricel / woisture -Hc, ub-!uc, volatiles ~V° and sulphurous-
ness =5 totel/ studving of the coals of the Medjed=i-Chob-i- deposit, made by M.A.
Marshanskaja/Judine / and L.M.Andreeve give the ddea of their audlity.

The " lower” seam in the edit8like workiny of the south—eastern section was samp

led nlong twe semm—intersectioms in the deposit. Semples Nos T=437-1,2 and 3, closen

] in point No.6, charcoterize highly oxidized an' weathered coal of the near-surface
par! of the seam; semples Nos T—437-I and @2 , chosen in point No.I4, characterize
less oxidized coal from a depth of 30-15m alonp the seam dip, and apparently, give
s more rirht idea of the ceal quality of the deposit as a whole.

The goal from point No.6 is rather highly erumpled, argillaceous minerals and
quartz are rubbed into fractures and pliding plunes. The content of glossy and semi-
glossy differences of aoa) chanres from 60 to I00%.

"™e conl from point No. 6 is represented hy lumpy difference, composed wholly
of nlarain differences.

The content of mineral impurities is correspondingly c¢ifferent/ sec table No.5/.

In the samplea from point ¥o,6 argilliceous minersls sre cortained in a quantity
of 10-24% , quartz-2-5%, In the coals from noint Yo, 14 ithese miterals are practicall
absent. i condiderable quontity of prite=d=—t% is charicteristic of the deposit coals
Pyrite is seen nl ng fractures as well as in a scattered form, inerusting vitrain
natter of cozl. The lower band of 4he conl sean in point Ny, I4 contains & small quen
ity of caleite, fillinr mmall fractures.

The weighted averspe ealeulation ash content nfuégu 1 in point No. & iz 26.9%,
in voint No. I4= 9,6%, The apecific ;ravity of the cosnl is corvespondingly 1.60 and I
T.46 ,

Mh;uaterial. composition of the enel is charsclerized by s rather considerable co

tent of components of the vitrain yroup/V/=75-82%. The semi-vitrinite group /SV/ is
conteined in gqanntities —9-I18%. the fusinite group /P/-5-9%; leueitite-fL/,mainly
microtores is A velue less than 29,
The su= of thinnine corponerts [ ok/ ,influeneing the coking properiies of coal,
C in I6-I9%,

The coal enrichment is determined in all the chosen samples / table No. 6/.

The coal from point Ne.6 at crushing down to =I.5 ean give = concentrate with
ash content up to I0% in en mmount of 46-64%, the enrichment being difficult and very
difficult,The raw coel from this point do not pive any concentrate.

Sulphurousness of the initial cosl ranges between I and 2%, The predominant quan
ity of pyrite will pass on to the concentrate at enrichment, and thus, the concentira
ate of cosl enrichment of the upper ard lower parts of the seem will be . . of higher
sulphurousvess, then the initiel cosl.,

_L__——————_—#
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The coal enrichment from point No. 14 is characterized as "average". The con~
centrate yeild at crushing down to 1.5 mn reaches 85-89% at ash content 4-5%. The |
raw coal gives low- ash content — concentrate in a quantity .f 60-80%. Sulphurous
ousness of the initial coal is very high, over 3%. A considersble quantity of pyrite ||
vill pess on to the concentraie togeths® with organic mass at enrichment. Sulphurousn |
ness of the concenirate will be high, approximately I-3%. :I

The coal metamorphisa of the Madjed~i ~Chob- i deposit is determined es II,- |
¢as average—metamorphosed. :

|

tometric seam /y/=l2-l4am, carbon content— about 83.. The ecalorific cepacity for
combustible mass in & bomb er /=T900-8500¢cal.

The coal from phint No. 6 will not give colte due to high ash content. The coal
from point No.I4 can give coke with yeild up to 58 with high sulphurousness,

According to the data of the technical analysis /teble No. 7/ the coals of
Madjed-i~Chol~i are not very highly oxidized. Their moisture ranges between 2,0 and
2.23%. The ash content in point Ne. 6 ranges from 5.78 and 32.90); in point No.l4=
the ash content is low. Yeild of volagile matters for the coal with low ash gontent
is 32.64-33.90%. The cotds possess caking properties. Sulphurousness of the cua.laﬂ
/total/ renges between I.5I and 2.59 in podint No.6 and betveen 3.03 und 3.07 in point’
No. 14,

—Table No. 7_

Point Semple No. W A A s s V' Characteristic of
No. the coke button |
T—437-3 2.00 27.89 27.45 1.59 1.62 33.38 Caked
6 T —437-2 2,10 32.28 32,90 1.42 1.51 34408 "
T—43T-1 2.3 N7 NI 2.1 29 B -
S T-438-2 2.23 T.d3 T.28 3.00 3.07 32.64 Remel ted,blister—
T—438-1 2,10 5.63 S5.78 2,91 3.03 3.9 ed.

O — R — . — N —— ————— O — —— ———————— T ——————— -

The given data show that the coals of the Madjed-i-Chob—i deposi t+ can be of
limited intersst for industry. They can be used with great effectiveness for energeti:
eal purposes.

The coal reserves of the Hadjed-i-Chob-i deposit are rather limited up to now:

a/ the reserves will be 1,680,000tons in the "lower" seam within the limits of
the south~eastern and central sections in the bloek I500m x500m xI.6m with the specc.
ific gravity I.4.

b/The reserves will be 1,050,000 toms in the "upper” sesm within u.flmu of th
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Thus, the total oriental reserves of coul dowlo & depth of 500 m / along the
dip / are 2,730,000 tons. These resefves can be, probably, doubled at tracing coal _1
seams along the dip with the help of sinking & row of bore holes along the line,lo-
cated I km north of the deposit and parallel to the seams outcrop. The depth of these i:
holes will not exceed 300-400 m at location of them in valley cubtings. I

Boring in desp cutSfniatnerti0F e Madjed—i-Chob-i deposit is of especial mi'l
erest, Either basal eonglomerates of the Albian stage or its roof erop out in & row ':,
of placesht the stream brink. If we could strip the coal-bearing deposits of the midd 4
le Jurassic under the Albian deposits, the coal reserves and general perspectives of
the Madjed-i-Chob~i deposit whild increase.The depth of the holes , necessary for
this will be hardly over 250-300 m.

The following should be mentioned in - conclusion., The rupture tectonics,
manifested in the deposit region in pre-middle Jyrassic and pre-Albian time, compliec-
ated very much the conditions of occurrence of the coal-bearing middle Jurassic depo-
sits. In connection with this it is nearly imjwossible tu foresee the pre-Albian struc
tural plaa of the area, overlain by . rather thick strata of the Cretaceous deposits,
poorly dislocated.The mentioned can bring to unexpected things at prospecting the i
coal=bearing area, and in particuler to omission of coal-bearing Jurassic i
there, where it is very difficult to suppose now.

IRON /VIIL-X/.

The iron manifestations wre connected wvith the zones of metasomatism and in [,I.I'-'

ticular with scarn fepmations. They were fixed in three pointst i

1/ on the northern versant of the Selsela Kob—i-Dawindar, in the upjer course nf:
the Kushast /VIII/ the coordinates 34°28'05''N.L. and 62° 59' 26'' E.L.;

2/ in the upper course of the Rod-i-Karukh, I.5 km south-south-west of the Madje

d~i ~Chob~i coal deposit /IX/, the coordinates :34° 34' 35" N.L. and 63°09' 00" EuL. s,

3/ on the right side of the Tagab-i-Mohammad Khan valley in .  its upper course

/%/, the coordinstes134°36'IIN.L. and 62° 57' 12" E.L. |

The first two ore manifestations are confined to the schistose strata with lime

stone interbeds of the 'alawan suite of the lower Carboniferous fcl pl/ang" hﬂ‘ﬁinw:{!

ly connected with outcrops of intrysive rocks. The latters are observed at a dis—

ol

i

1
tance of 3-4 km from them and are represented by diorites - ,.P'TJ—TI;".
In the Kushast valley the ore deposit lies conformebly with phyllite-like schisi

containing them, on the contact with limestones and has a dip azimuth of IED“,
and an angle of 40°. It has a thickness of 4,5 m and is traced for 150 m. In the

western end it is cut by a rupture, it is overlain by deirital deposits to east.
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The ore is pgrained uniform megnetite, partly maghemitized and nartitized with
rare small inclusions of quartz, chlorite and nests, filled with calcite. !lagnetite

often forms pseudomorphisms post laminated hematite. Locally banded structure, con— |
ditioned by thin zones of replucement with prevailing quartz, is observed.

The spectral analysis of the ore showed the fo lowing content of the elements:
/in #%/1 Cu=0.0I jPh~tracesjin-0.03;Ni-tracesir-traces. :

In the crushed sample the mineralogical analysis fixed burite,malachite, pyritc,l
zircon,apatite,carbonate, iron hydroxides and green mica / apparently,chlorite/ be- -_'1-
sides magnetite end hematite. ;

In the second section south of Madjed-i-Chob-i a bed of altered greenish—pink
fine—grained thff of the Acid composition, 15820m thick,lying conformably with the
phyllites, having the dip szimuth of 15° and angle of 30-40°, is distinctly seen.
The tuff is highly carbonitized, chloritized, locally silicificated and contains a
great quantity of fine-grained tourmaline.lt is of banded structure and is saturated

with hematite to a different digrl*ialiﬂls, the latier forms deposiis,from 0.5 to
I.1 m thick,irregular-lens-lile uliboddid in form, uf}.'u.thur L _ pure magnetite—hemat~ |
ite ore /hematite-35-20%;magnetite-30-20%, maghemitewlO-I%, martite-10-57%;single
grains of chalcopyrite, pyrrh‘héi‘td, pyrite/.A band of ore-bearing rocks is traced . .
along the strike for 1.04L,5km,rounding the ridge between two adjacent valleys.From

cast it is cut with a rupture . The deposit area is not less than I sq. km. Along the |
cuterop the ore comes to the day sporadiecally, its disintegrated blocks piled up on
mountain slopes are practically traced at the whole extent of the zone. However, it |
is not a proof of continuity of ore bodies, most likely they have an irregularly
lens-like form.

The spectral anelysis of the ore showed the fo.lwwing content of the elements:
/in %/t Cu=0,01 jn=0,0I jii=0.001 ;Ca~0,001 ;V=0.01 ;Cr-0,01 ; in=0.01 ;Ea~0/01 , :

The third ore manifestation in the upper course of the Tegab—itohemmad Ehan ri- |
er is confined to scarpized rermian~Iriassic rocks, the sequenee of which was descr:
bed in the section "Permiac and Triessic systems, non—seymented". The bodies of epid !
te-garnet secarns, conformable with the coniaining rocks, reach a thiéckness of I-l.5
to 3 m here. They are, apparently, connected with a small intrusion of diorites,
breaking Permain-Trisssic deposits near the described 'ddece /0.5-0.6lun/. Lenses and
bodies ,irregular in form, of the mlgnetitic ore are often seen among epidole—garnet
scern., Separate blocks on the slopes reach / rare/ 0.5 mj.qu:- tite forms, apperentl
small dismembered bodies. The mineragraphic investigation shows ihht dhe magnetite
develops out of non-metalliferous minerals: replaces garnet, and probably, amphibole
The magnetd te 1#1)..“13 replaced by : ¢ - -martite. sometimes pyrite and chaleopyr

te are observed.

The ore manifestations of magnetitic and magnetite—hematite ores are geneticall
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spatially connected with metasomites and in particular with scarns, whiech , in their 4
turn, are typical of the first phase of the upprer Triassic-lower Jyrassic magmatic e
complex, represented by diorites - ;T'_;'JI"’ , 83 it was skown in cha;ter IV"Iptrusive . |
rocks" . I
The described ore manifestations are very inconsiderable in their reserves, appe- .

rently. However,they can be of interest for local industry if to take the nearness of "
the Madjed-i—Chob-i coal deposit into consideration / especially the first two ones/. |

Exposure of these ore manifestations is importent for further prospects of iromn ]
ore deposiis of larger scales, for example, in the regions, adjacent to the investigat

|

ed ones and those ,situated east of them. |
COPPER /XI-XXV/,

Copper manifestations are numerous in the investigated region, but none of them
is of practical interest.

The country rocks are the formations of different age of the Falawan suite of the
lower Carboniferous up to Turkestan deposits of the up.er Eocene inclusive. Apparently
their large part is connected with manifestations of young megmetism of the end of
the Paleogene periodj the less part - with intrusive processes of the upper Triassic-—
lower Jurassic.

All the fixed copper manifestations can be divided into four types depending on
their form and character of distribution of ore components @n them.

Fine impregnation of ore minerals in intrusive rocks-in diorites and p-urphyr"-'?.
like granites appertain to the first type of mineralization /XI1-XI11/.Usually they are
thin /from 5 to I5 em/ little zones of somewhat silisificated rocks in contact or in ’-

3 & I
immediate . = 1 proximity to it with an extent from the first metres to I00 m. The |

ore minerals are represented by chalcopyrite, bornite, magnetite, martite, pyrite,
chalcocite,covellite, guld is seldom seen. Malachite and limonite are observed from |
the secondary minerals. According to the data of the spectral unalyvsis* the follo=:s f 1'
wing content of uaeful componen’ts was established: / in %/: !
Cu -0.18.5.0 Pb— 0.003 Ap—traces-0.003 Bi-upte I.0 Ba~ 0.0I-0.I Co-0.00I-0.003
Ni-0.00I V-0.0I-0.003 Cr-0.00I Zr-0.0I

Fine impregnation and veinlets of minerals in quartz veins appertain to the se-
cond type /XIV-XV/., Usually they are thin /0.3-0.5 m/ rare quurtz veins with an 'xt-e:;::
tent up to IO and more metres/ seldom/.The ore minerals are represented bytchalcopyri E
ite, chalcoecite, covelline, barmite, cinnabar is seldom seen. Malachite and limonite J
are observed from the secondary minerals; barite-from the non-metalliferous. ‘1

The speciral analyses of tie lumpy samples .out.of different veins with dpparent ;

*Three lumpw samples taken out of most enriched with sulphides areas.
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sulphide mineralisation showed the following content/in %/:

Cu ¥ Ai v Ni Ba

0.03=5.0 0.1 0.03 traces—0,001 traces 0,0I-0.03

fine veinlets and impregnation of ore mineruls in tlhe zones of tectlni crushing
apperatin to the third type of mineralization/AVI-AXII/.Tie shatler zones are usually !
poorly cemented with quariz and carbunate, formimg the sysiem of fine disorderly orien
ted thin veinlets and nests. The sections extent ion of mineralization usually does !
not exceed 0.3-0.5 for 6-7 m, lmpreganation of ore minerals is fine and rare / selﬁum}
nests up to I-1.5em/ is represented by: chaleppyriie, burnite, cowelline, galena, pyri -
ite; from the secondary onesicerussite, malachite, limonite. barite occurs from the
non-metalliferous. The resulis of the spectral analyses of five samples from most [.l--
enriched; areas showed the following fentent of the components / in %/ :

Cu Ag Fb Bi Co Ni
0.I-8.0 0.1-0.00I  iraces-0.01 U.003 0,001-0,003 traces-0.003
Ho As ¥ Ea

0,003 0,0I-0.1 0.001-0.003 U.065-0.1

Fine impregnation of ore minersls in sandstones of Fermian and i.ocene ages apper-.
tains to the fourth type /NIIL-XXVI/. Usually small sections, elungeied the bed plan’
es as lens-like bodies ,measuring up o I x 6 m with very fiue impregnation of ¢hal¢nl
pyrite, covelline, bornite, malachite, limonite, agurite and bLarite. The deta of the
spectral analysis of one s ci;m from most enriched, areas showed the follewing/in //:
conteant of the elements /'P:n &

Cu Fb Ag As Zn Ba v NP Cr  ir
3.0 0.03 0.0 0.0L 0.0k 0.08 0.0 0,001 0.0I ﬂﬂﬂﬁ}

AS one can see from the given description ihe most widely—distributed types of

mineralization is the third one, connected with +the shatter zones of the rock,which
ere accompanied by relatively small rupture dislocations and they develop without '
evident eonnection with thum.hppﬂrun;;;ii;::ﬁurnhle conditions « _°. . for fixation
of ore components from solutions. As a rule, rupture dislucations, of large scales,
end thick shatter zones of rocks, comieclied with them, huve no mineralization feature:s
in the investigated region.

Pine ore mineralization in sandstones/ ihe fourih type of minerulization/ can
be syngenetie to sedimentary rocks. This mincralization , apparently, appertains to il
ihe type of "ecopper sandstones", whdely distributed in Eocene red Jeposits in North-we
western China,

The points of the copper mineralization, fixed in the studied wrea, are plotted
on the attached - . "Mimersl resourcez map " under the corresponding numbers and
are entered in the Catalogue of deposits and manifestations of minerals,which is in

the annexes to the present report.
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PHOSFHORITES /XXVII/.

The phosjborites in the investiguted region are raure formations.They were observe
ed in the basemenl of +the Senomon section of the Cretaceous system in the section !
between the settlement Leman and the settlement Kotul-i-Subzuk. A4 bed, from 0.3 to
I.1 m / with the dip azimuth 35@-1&“, the angle -B-Iznf composed of phoephorite nn&ula.fl
irreguler in form, gray or black in form, cemented with carbonute-phosphate moteriasl, Eé

- with interbods of sandstones and 1ineatone£iﬁmg dark grey clays at a con-
sidersble szpace.lhe phosphorite nodules sre from 0.5 to 5-6 em. They contein up to
5-6% of non-phosphate inclusions, represented by greins of gleuconite snd quartz. The
cementing phospbete—carboncte mass iapanriched with non—phosphate inelusions, reaching
20 in the sum and represented by the same glauconite/ grains from 0.2 to 1.0 mm,
seldom —up t6 34 mm in dismetre, seldom— fringes eround phosphorite nodules/ and
quartz.

Phosphoritized tests of ammonites, peleckpods, gestropods,etc, more seldos-nestls
ol fine-crystalline celeite are seen in the main mass.

The chemical composition of two samples showed the content of PHGE =542 and 9.TA. |
The spectrel unalysis ascerteined the content /in [&/: P~ 3jBa—0,3;Be—iraces,Cu-0.003;
£r=0,01 1Cr=-0.001 ;T1-0,03;Co~traces jNi-traces.

The described phosphorites appertain to the platform type, to the nnd.ufllmt)rpe
/ according to E.M.Himnelfarb/.In spite of the low non-minsble content of PO, they |
can be of some prospecting interest. While condueting prospeeting works for coal in
the region of the settlement Laman and while boring the area between the pass Kotel-i
sabzak and the Madjed-i~Chob—-i coul deposit, we should bear in mind that a phosphorii
bearing bed can he found in the basement of the Senoman stuge, probably, with higher

i

content of PEDS'

CEMENT AW MATEIIALS /EXVIIIZEXXXI/,

Limestones and morlaceous limestones are not widely distributed in the investip-
ated region. Their most considerable accumulations are confined excepiionally to the
1 wor and middle seciions of the Triassiec and upper section of the Cretaceous system.

LOWER TRIASSIC LIMESTONES are known in the composition of the upper part of the
Juwza suite fTI jw /. They crop out in the midile part of the Rod-i-Malume /VIIL/,
in the upper course of the larre—i-Chartag and 6-7 ke north-east of ihe settlement
Benosh Darra /AXIN/.

The deseription of the sequences of these deposits is given in the corresponding
sections of chapter IV “Shratigraphy”.

Ihe most pure limetones, 1 cated in the most favourable conditions economically
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are limestones ,6~7 km north—east of the seitlement Denosh —darru. Une omn get there
in a car.There is a spring with a discharge about 2 1/sec and the rivulet ihrrna-i-mq'!
Henosh runs near the limestone outcrop. The discharpe of water in the latter rivulet I
was 0.5 m/ sec in 1964. 1f the total thickness of the liwestoses is 464 m, their
outcrop area is not less than 3 8q. lm.

Limestones in the section, are diflerent in their qualitsiive churacteristie.

|
The analysis of the samples, chosen from the middle and lower sirnta/ gray and pinkis
compact aphanitic limestones/ showed the following contents:

Sampl 310 C :
Huf' & a1, 11203 F0203 al) B0 ldh b03
T334 5.65 1.05 0.40  51.65 0.65 40.24  0.072
T-1149 I2.55 3.60 I.00 45.8) 0.0 35,82 0.085

The hydraulie modulus correspondingly / downwards/: TZ.27 and 2.66. The silicate
modulus=3,90 and 2.71;the sluminous module-2.60 and 3.60. |
As one can see from the mentioned analyses and mogule : 4
the limestones of Dehosh —darra appertain to the group"A" by the content of M in ithem
and can be used a- cement raw meterials when putting eluminiferous und ferruginous
sdiitions in the raw materials mixture .

MILDDLE THIASSIC LIMESTORES compose the Sanjar sulte ,a"Tz sn/.Tiey erop out only
in the interfluve of Rod-i-Malume wnd in the rigut compomenei of thc Rod=-i-Sanjur,
t.tmrv]phuy are traced to north9denst of the settlement Jawza a2t an extent of 56 km.
Their thickness remshos 4I0 m. These lime#tones were described before / page 67/.

In the qualitative respect they are rather differvnt. Limesiones, fit to usage as
cement raw materials, can be found among them,

The limestones distribution is less favourable in the echiomical respect,jre.
it is necessary to construct a motor road not less than 10 km in exient, to pet there
There is the Eod-i-&nn}ur rivulet with a discharge not less thun 1m3 |'Br SeC¢. near :
the outerop of ihe limestones. ;

UPFER ChETACEOUS L1MESTOMBS, MARLACEGU. LLFioiUses Akl .o L5 /XKKXI/ compose
thick strata of the Turonian, Conisciang Santonian, Campiniun and lower part of tie
Maastrichtian stages iu the spatiel teriitory of the nortiern versants of the
Selsels Eoh-i-Bepd-i-fube abhd Band-i-bedgiset. The most accessiile section, where
these rocks developed, is located along the wotor rowd frow kelai-ian to the pass
hotal—i-Sabszak, and especially in the region cof the seitlement Lemeu.

In the region of the settlement Leman marls wmd Marlacecus livestones of the
mentioned age have the total thickuess of about 30U m. Taelr upper argillaceous
part with the thickness of abou. 150 m/ sentenisn, Carpanisn an. lower part of the

ligggtrichtian stage/ was sampled. Semples were taken wilu inte:ivals of 45=50 m.
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The analysis results are the following/in &/t

Sgapl s10 Al ~

geple 2 Py TA, e R
T-5612-k /top/ 2922 725 345 29,95 < 1.84 25.69 0,I3
T=5612=l, /middle/ 20,24 5.6T 2.99 37.5T I.IB 30.99 0.10
. =5612-M/bo ttom/ 18,98 4.43 2,13 39.88  0.94 32.42 0.09

e —— . ————— — —— ———— — i —— N — — T {—

The hydraulic modulus correspondingly /downwerds/10.75,1.31i, 1.56.
The silicate modulud —I1.71,2.70,2.39 The sluminiferous modulus-2.11,2.19,2.0.
The coefficient of saturation &s correspondingly=0.20,0.17,0.60,

The marls of Leman sppertein 40 the group A°  and een be used as cement rav
moterials with correting addition of pure limestome, the marl of the sample T-56I2-M
has the most favourable composition. For its correetin: & minimm quantity of pure
limestone ,which can be found just here smong the deposits of the Cenomanian and
Turonian stages,is necessary. Thus, two samples of Turonien limestones, chosen 3
and 11 km south of the settlement Launan near the motor road showed the following
results.

Sample No Siﬂz ﬂzﬁj P‘z“:: Cal MgO ldh 3 ke

T=1368 4.64 1.34 0.70 31.93 0.69 40.T5 0.170 !
4 Jm south

of the setile—
ment Laman

T=3518 11.88 3.22 0.92 45.69 0.86 36.82 0.230

— " — — i ——— | — . .l e ———

The hydraulic modulus is nnrmpuudingledmﬂa.h T7+.78 and 2.86;the silicate
modulus—2.88 and 2.80jthe aluminiferous modulus-3.50 and 1.90. As one can see from

the given data the [uronisn limesiones require an aluminifercus additien / clay/ for |
preparation of the cement mixture or can be used as miumﬁm marls, described be |
before, . |
— Gypsum {s observed incidentally omly in the upper part of the Maastrichtian-
Danian stage, specifically in the region of the settlement Laman. The gypsum thiclk .

ness reaches I m in lenses. The gypsum is white, gruy, pink, locelly argillsceous, ol
of massive and cloddy structure. iAdditional investigations and sampling will be nece:
ssary for its usage for the cement mixture. |
~ Elays IN Tilr Iivestigated region are distributed very limitedly. They are
known among the sediments of the Cretaceous system and among the [uaternary deposits.
Clmnfthiénhnmmmblfwndmlrlnﬂutrnpnutﬁmﬂbimlnd -
the basement of the Cenomanian stages south of the setilemont Lamsn near the pass |
Kotal-i-Sabzek. They are gray, dark gray foliaceous eor cleddy, often micaceous, poor—
ly calcareous, poerly got soaked clays with interbeds of sandstones, aleurolites i
and platy -limestones. -However, some -bands of rather pure cly®ys reaclr Is5 m ahd Ove
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in thickness. They can be used, apparently ,for meking cement mixtures. However,chemi.
al and granulometrical investigations are necessary for the final notion of their
quality.

_Clays of the yuaternary age are represented exceplionally by loesses and loess—
like loams, which are rather widely distributed south of the settlement Laman/ beyond
the limits of the work region/ amd in the Karukh intermontane depression.

In the Karukh depression they overlie the middle Quaternary surface, composed ol "
proluvial-alluvial-lacustrine deposits/ pl-el-l Qz/ as erssive outliers of a considers /'
able area / the first sq. metres/ with the thickness up to 3-4 m , and locally up to ::!.-
15-18 m. |

Their composition is not constant: they are more or less calcareous, sometimes— |
with r» o _ . lime— nodules, sometimes they contain lenses, enricled with aleuroliti
and sandy materiel ,For determination of their fit.ness in cement mixtures it is neces l
sary to make chemical and granulometirical analyses of . - every section separately. |

BRICE CLAYS . !

L ESses and loess-like loams, widely distributed in the Karukh depression, can be |
used as brick earths. However, high calcification and inclusions of lime nodules '
will limit their usage for making burnt briek . They do not contain noxious edmixtures
in some sections,for example, in the region of the settlement Karukh,Maluma and Dalantu
Brick earths can be found here, which will satisfy the necessary requirements. r

PEBBLES AND GRAVEL SANDS

FPebbles and gravel sands are distributed limitedly in the investigated region and 'r
are known anly along the valleys of the lomgeust rivers, such as Darye—i-Hushk and Red- I.
i-Karukh, t

The pebbles mnd gravel sands consist mainly of fragments of limestones and sa.nd;tt.. .
stones with impurity of igneous rocks. The heterogemous composiiion of the pebbles u.m:l;
grovel sands sharply decreases their quality.

HEAVY CONCENTRATE SAMPLING.

Heavy concentrate sempling was carried out with the purpose of exposing minerals
by the mechaniecal dispersion halos,of minerals. i
The recent loose alluvial and alluvial-proluvial deposits of large . channel s

and their tributaries were subjected to sampling. The density of the sampling points of A

heavy concentrate samples depended on the peculiarities of the geological structure of
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of some sections. Thue, in the regions of development of Cretaceous, Paleogens ¢
Neogene deposits the net of sampling was not so dense. The areas of the developme
of the Paleozoic and T, isssic deposits, and also of intrusive rocks, were sampled
with a denser net. Inaccessible arcas, for example, such as the middle coursec of
the Tagab-dd‘luhwmnd Khan,etc « were not subjected to sampling.

Sampling of heavy concentrate samples of a weight of IB-20 kg was carried o
from small pits ,0.4 m deep. The heavy concentrate samples were washed in wooden
chutes up to "a gray heavy concentrate”. The heeavy concentrate weight reuched I.'
Li gry and 8 gr. &l an sverage.

While preparing the heavy concentrates for the mineralogical analysis three
fractions were distinguished? I/ mugmetic, 2/ heavy electromagnetic, 3/heavy no
clectronagnetic. The weight of the first one ranyed Dbetween 0.0l and 10.0 px,
3 gr. sl an averalje; the weicht of the second fructionl0.05 te B gr. 2 gr. at en
average, the weight of the third froction renged between ireces and 0.6 gr,0.02
at an. averaje.

~Magnetic fraction is represented only by magnetite.

The heavy electvomagnetic fraction is represented by irem hydrexides, meart
hematite, whiech compose _ its mein mess,the minerals of the epidote group aer:
seen more seldom. Besides, the follewwing winerals were found in the compoaition
the fraction:
ilmenite~ from rere grains to lﬂﬁ:’fﬂqﬂmﬁ greins/ traces/ prevail/;
-.iln.th-tru rare traces to 5%, frequent traces prevailj
sphene-from rare traces to 40%, frequent traces prevailj
garnet~ from rare treces to I15-20%, rare traces prevailj
chromite-from rare traces to 30%, rare truces prevailj
epidote— from rere traces to I100%, trueces prevailj
pyroxenes-from rare traces to 305, traces prevailj
arsenopyrite, towrmaline, pyrolusite, hornblende—rere tracesj amphibole, biotit
lsusoxene-iraces.

Heavy non-electromagnetic froctiop is represented by berite, zircon end ru
which eompose ite wain muss. Hesides,the following minerals were fix - d in the ¢

-

position of the fraction:

apatite-from rare traces to 50-60., the first per cents prewvail;
leucoxene—rom rare traces to 50%, traces prevailj
acdalusite=fron traces t3 80K, traces prevailj

scheelite-from rare Sraces to 70%, traces prevailj

zircon-from traces to 90%, the first per cents prevail;
rutile~from traces te70-80%, the firat per cents prewvail;

o — i —

" LK o woight of the given fraction/ here and further/. ol
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gelena, cerussite, wulfenite,minium, cuprite, malachite, thorite, basobismutite, ve~
nadinite, diopside, pyrite, brookite-tracesj '
cinnabar, monazite, gold, fluorite, sphalerite, coréndum-rore traces,

Useful minerasls. II useful minerals were fixed with the minerulogical analysis:
eirnsbar, scheelite, gold,crsenepyrite, fluorite, basobismutiie, sphalerite, lead
minerals/ wulfenite, galens, cerussite, minium, venadinite/, minerals of rare earths '

/ xenotime, l.*l-lﬂﬂi‘!-? ;%ﬁ mineranls/ cuprite, maluchite/,minersls of thorium/ thorc!!
zircon, thorite/. 4

More or less distinct wmechanicel dispersion hulos are given Ly !¢ ecinnabar,sche- 1
elite, gold, lead minerels, minersls of rare earths wrd tlorium minerals from the
number of enumerated useful minerals.

The resi minerals sre distributed either individually or everywhere, without

any distinet regularities / for example, barite/.

Appearance of &nomslous mumber of heavy concentrates with a coatent of some or
other mineral at a comparatively limited area/ river basdin /er its tributaries/are
teken a-s & prineiple of distingishing wechanical dispersion hales. The quantitat~
ive content of the useful mineral was mlso ecalculated in every sample. .

In the mineral resources map useful mineruls wad their dispersion haelos are
mede in different colours / see conventional signs in the minerul resources map/.

_Cinnabar /ligS/ is seen #&a single grains / up to I5 grains/  measuring up to
0.5 mm in heavy concentrates. Its single yrains sre observed throughout the whole
territory of survey and are comnected, apparently, with low-iemperature hydro-thermas '
appearing here dus to in‘ensive yoime rupture tectonics.ln some cauealthere is u ge-
netic connection of cinnmabar ui'thiku complex and effusiems of the basic and inter-
mediate composition.

The only dispersion halo of einnabar, ex osed by us, is located in the centre of'
the survey area, #én the eastern end of the ridge Jelsela Koh-illané-i-Baba in the '
region of the pass hotal-iwcarmast. liere cinnabar is present in six heavy concentrates
es, taken in the section of the development oi the !'ermian red deposits, brolen .with .
dikes of the intermediate and basic composition. In all the samples ihe content of i
the minersl is rave greins.

The area of the dispersion halo is 18 iclzf i}

_ Scheelite/Ca ¥ 04..!" is seen in grains, measuring O.1-I1.0 mm in & quantity up to 2
2.2 gr for 1 nJ /sample 0.2852/. The mineral is observed mainly in heavy concentrate: i
esy chosen nesr prunite intrusions. It is in the composition of granites as an accessc
ory mineral, and ,besides, can be contained in contact-changed rocks, though umirw-;"
tion of the latters had no positive resultas.

Twe dispersion halos are expesed 1 &/ on the eastarn end of the ridge Selsels K
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Koh—i-Band-i-Baba, in the region of the pess hotal-i-Zarmast, where scheelite is pre- |
sent in 12 heavy concentrate samples. The minersl content in the samples ranges bet- i_l
ween rare gruinaqnd frequent grains. The halo area is 13 km:‘; !
b/ The ridge Kob—i-Asmani, where scheelite is present nearly im all the samples of
heavy concentrates, located in this section. {uantitetively scheelite is contained ';'
from rare treces tuv the firsli per ceuts. the anomalous quantity is observed in snuplu::i
2852-2.2 gr/u’ and 3374, 3375 ~I-1.5 gr/m’. The halo dispersion is 250 ka-. b

_Gold /Au/in heavy concentrutes is seen in small quentities, as single grains 'l'.
/ nit more than I5 greins/, its gruins are round aud nol round, hooked, measuring 0.1-:1!
0.5 rmf Rare grains of gold eccur throughout the whoie territury,and its amount increa
ses only ittiﬂ';ouﬂ'r in the region of the selilement Malume and in the upper courde of
the Rod-i<daluma river.

The sampling results nsldowed to delineate one dispersion halo of gold, luecated
near the foot of the ridge Selsela Koh-i-lewinder, 7-8 km south of the settlemmet
Maluma. Gold occhrs im 7 heavy concentrate ssmples here. The gold conddnt in them is
represenied Ly rare traces and only in one sample /No. 2518/ I5 grains are ohserved.
Tne halo aren is 43 hnz. This Lelo has oo practical meaning, apparemtily.

_FPluorite /Ca i’zf crops out in single grains in three heavy concentrates, chosen
east of the settlement Lama.

Basobismutite/Bi c05f occurs seldom and in small amounts /grains/. lispersiocn
halos are not cobserved.

Sphalerite /in 5/ is seen iu single heavy concentrates together with galena,
in & quantity of the first gv ins,

Arsenopyrite /Pe As 5/ occurs in three beevy concentrates &s single grains.

_Lead minerels /Pb/ -sulfenite /Pb M 9, / sgolena/Pb 3/, cerussite/Fb CO f,
minium /Pb,Fb @ /, vanadinite ;"Pb,jl:l v, G ;" are present in 70% of heavy concentrate! |
samples in a quani’.it'f of rare gm:ins to frequent grains. The greins size ~8.I=0.6 mm. ' !
These minerals are seen throughout the whole area, but the dispersion halo is -:ﬁ.lldd.ng'l«:.',r
uished for them only in the west of the region. This halo is located in the upper (.
course of the Dars~i-Chartaq, vhere the minerals of lead are seen in 24 heavy concenty Ill
ate samples ,MH u\":hinh contains rare grains of lead minerals and the resi= frequent i
ent grains. The section is cumposed of the rocks of the Fermian up to Upper Locene, ul_g
vhich are in complicated tecionic interrelations. The area of the dispersion halo is

50 lmz.The lead minersls, are, probably, connected with low-temperature hydreihermal !

manifestations in counection with numerous young rupture dislocations here.
Miperslsof rare earths 7TH/-xenotime /YPO ,i" ’ mdﬁq_‘ﬂd‘ﬁ /4 sllanite WS B
/H {Gt,ﬂ.ﬁz {M,F.'”,Fi“} 51 l.'.l 3/ occur in most heavy concentrates, chosen in the .

north-western and sputh- n.ltem parts of the investigated territory in quantities frc
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frow single gruins to 12.3 gr for I l.‘j,f" semple No.2857/.These minerals are accessory
for porphyre-like granites / “_{I_j..}l} / end ,Lesides, vere seen in rare pegmatitic wi
veins.

Their dispersion hales sre observedi
a/in the middle course ¢f the Darru-iJowal, lere these mireruls are observed in I3 hml
heavy concentirate saumples wiih rare greins. The halo cica is 32 kﬂz- |
b/in the south-easiern part of the rige Kohi-%smani.These mineruls are present in mo:
mos t heavy concenirate ln_m;nlea, choser wilhdi the liwits or near the intrusion of pod
phyry-like granites. Q“ﬁ“ﬁ“l}" the minevels wre from rare grulns to the first p-nrl-i
cenis. inomaloms contenta are seen in ssmples o, 2057 -10.0 ,-_,1.',.-"513 and No.28I8 -1.0

gr.fm‘. The halo area is 130 k.nz.

Thorivm minersls /Th/ ~thopite /Th oi 0./, thezezigeon /in (TH) 31 0/ oocim
ia single and frequent ymains in the regioms of the developwenl of intrusive rocks,
and, apparently, are ihe minerals of the mecessory origin. Tpeir halos of dispersion |
are iixed:
s/ on the left side of the Rod—i—aruki valley in U.e regicn uf ilc seiilements Da-
lantu and Xushast / 15 heavy concentrute samples/. The content of thorium minerals
runges between rare mfrnqumt greins. The hulo wrea is 28 lr'.me.
b/ in the upper course of the Rod—i-<laluma valley /I2 Leavy coucentrate samples/. The
mine raly wre represented by rare yroins in the samples. The halo area is 35 ha.
¢/ along the left tributary of the Hod-i-Karukh, & km eest of tie settlement Hushast
/ 4 heavy concenirate sasples/. The conlent is from rare to frequent grains. The h.u.ln:

area is 10 kuz. !

—Copper minerals /Cu/-guprite /Cu,0/, szlachide /Cu (0) Cu CO,/ OCCU in !
a small amount throughout thw whole area of the refjion, mainly ka single grains
/only in heavy concentrate No. 3368 1.5-2% of malachite are seen/. Copper minerals dc

notl form halos of d.fpcrnium

The dispersion halos of the useful minerals, shown in the mineral resources map
pre of mo prectical interest, apparentily. However, they should be taken into account
while conducting prospects of useful minerals later on in the investigated area as
well as while carrying out geological survey and prospecting wotks in the adjacent
territories with the similar geological structure.
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CHAPTER VII1. CHARACTEKISYEC OF UNDERGROUND WATEES.

¥With the purpose of gatheriag material for the characleristic of waler presence
in the exposed strata and compiling the map of water-bearing points iu the lierat area

outflows of underground waters were fixed , discharges and witer temperatures were me
sured in the process of the geological survey. A totul of 43 valer-bearing points
were studied. From 41 water-bearlag points water samples were chosen and reduced che
icel snalyses were aade.

The outflows of underground wuters are represenied maioly by gravity and very s
suldom=ascension springs, confined to the lines of tectoniC freciures and sepurate
fructured zoues / see "Map of water-beari : poinis", combined wiil'the minewdl resourc-
es map"/.All the springs are locmted at altivndes [440-23530 m. ‘heir elevation above
the local basis of erosion / water line of the Larukb river/ ranges between 600-1300m.

Feeding of underground waters is realized dus to infiliration of precipitations

water infiow by tectouic fraclures ana fruciures of weathering erust from inudated '

rochs, lying iu higher bench marks .
In the investiguted territory ihe underground waters are seen in non~divided

[:1eozvie, luwer Carsoniferous, Fermian and iriaszsic, Jurissic,lretoaceous and laleogen: ||

enée depoails.
within the limits of the development of Neogene and ‘uaternary deposits outflows
|

of undergruund waters are not found.
below.

INDERGROLZ +ATidS OF NON =DIVILEL Pabb0rOIC Ak LOWLRR CARBONIFPEROUS DEPOSITS
fl’tIcli-

The underground waters of these deposits are disiributed in the south—eastern
part of i siucied territory. Ihey arc combined into one walerrbeering complex in i
conection xiLﬁhgimilar chemical compusition «The water-vearing rocks are fractured qut!
quartzy-sericitic, argillite-like shales, pranites and grunodiorites. H

Un tie suriasce the ouillows of tue underground wnters are confined to the lines j
of bectouie fructures and are represented by gravily springs, wvith the exception of 1
the areas Lroien gy yowlyg iuvrusions, wiere two ascension springs with the water tem- %
peruture --46-4?0;"2799,25&};" Flow out in the contacts of Paleczoic schists with grsu:liteﬂ
es and granocicrites. 4 total of 7 springs oceur in the aren of the devel pment of
non—divided i‘aleozoic and luwer Carboniferous deposits, from which 4 springs are cunfin;

fined to the lower Larbonilercus deposits with small discharges 0.001-0.2 1/sec.From J

three springs of non—divided Paleozeic deposits two springs / high-temperatured/have
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discharges I.2-2.0 1/sec and one spring / cold/-0.02 1/sec. Tie water temperature of -
the lower Carboniferous deposits is 12-14°.E}r their chemical compozition the waters

are sulphate-hydrocarbonate magnesium—sodium—culcium. Sometimes the cationa change in

Hﬂﬂga sna.ﬁ
Cag, Nay; Mep,

placess

9.2

Mineralization of the water of the springs =0.3-0.6 gr/l.
[he total hardness=2.3=5.4 mgr/equiv., Ph=7.l1-7.8
The waters of the high—temperature springs ar. chloride-hydrocarbonate—sulphate

if

calcium—sodiums

4 3 1
M = 1 L /spring No.2799/.
0.3
Na, Ca
81
The water mineralizetion—0.26=0.3 gr/l. The toial hardness of them is 0.58 mgrfmlu_iv,i

E’h_ﬁ -3“6-9-

I4

UNDERGROUND WATERS OF PERMIAN AND THIASSIC DEPOSITS |
P.T/.
/81/

The waters of these deposits are confined to the zone of tectonie fractures,
crossing the cenbral part of the studied territory in a latitudinal direction.

The water—bearing rocks are fractured sandstiones, conglomerates, more seldom—
aleurolites, porphyrites and limestones . Un the surface the underground waters are
fixed by outflows of gravity springs. A total of I5 springs are studied. The water aidf
discharge ranges between 0.2-1.7 1/sec. The tem erature is ID—I&“. The chemical compo!
sition of the water is chloride—sulphate-hydrocarbonate magnesium-sodium—caleium and
sul phate-hydrocarbonate. Sometimes the cations change in places:

3 4 :
Wiee Wy Uy, o8
H fﬂpring hn-«:zd‘f{-

0.4
Ni
Cn o5 T8 M 5

The water mineralization is 0.3-0.5 gr/l. The total hardness is 1.36-6.7 mgr/equi-
Ph=6,.5-5.0

UNDERGROUND %ATERS OF MILDLE JURASSIC AND UPPrli CHETRCEOUS DEPOLITS.

j 4] 2c:m-:'/

These waters are rather limitedly distributed in some sections in the nortl—
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western, north—eastern, central and eastern parts of the studied territory.

Four gravity springs amd one ascension spring occur in the Cretaceous deposits.

¥ater presence of the Jurassic deposits is ascertiined by the flooded adit /438/. . |
The water-bearing rocks are Jfru‘.t-u.rld and broken wiih tectonic fractures sandstoues,
argillites and coal. The springs discharge runges between 0,5-3 1/sec. In the adit
the water discharge was 0.04 1/sec in the Jyne of 1964. The wuter temperuture of the sj:
springs is 1I1-I15°C, it is 14°C in the adit. The chemical composition of the water of
the Jurassic deposits in the adit is sulphate-hydrocarbonate sodium-maygnesium—calcium.
The waters of the Cretaceous deposiis are sulphate-hydrocarbonate nudim-—gmliwculc;!?
c¢ium, more seldom—hydrocarbenate—sodium.The cations change their places sometimes:

£ ﬂm;ﬂ' -"0425_

ad Na
39 C8q¢ MEp,

six springs are studied in the ares of the development of the Cretaceous depusits i
two of them /Nos 2.42,2285/ are with heightened minerslization®=I,5=3,5 gr/l and the |
total minerulization ~18.0-23.5 mgr/equiv. FPh=6.8-7.1. 1

In the rest springs the water is fresh wiih mineralization O.4-I.1 gr/l. and the '
total hardness 3.25-10.9 mgr/equi¥®. Ph=6.8-7.7. 11

UNDERGROUND WATERS OF PALEOGENE DEPOSITS,
/Pgy _ea'"v

The waters of these depusits are mainly spread in the norilern part of the studi- :’
ed territory. Their outflows are observed in some areas in the central and southern
parts of the territory. All the springs arc gravity ones, which ure confined to the
lines of tectonic fraclures and to some frasdured zones of crust of weathering. The
water-bearing rocks are sandsiones, conglomerates, limestones, marls and effusive
rocks. 54 total of I6 gravity springs are fixed. The water discuarges renge between
0,003 and 3.0 1/sec. The temperature is 10-20°, The weter is without smell. By the
chemical composition the waters are sulphate-hyd: ocarbonate sodium-wmagnesium=celeium.
sSometimes the cations change in places.

3 4

HCO34 5059

Cas, Mgy, Nag,

Mo.4

The water mineralization is 0.25-0.7 gr/1. The total hardness —0.85-8.44gr/equiv. i
Fhef.5~T.9. 1
The water of spring No.I823 ha: heightened mineralizatione2.l gr/l.The total
hardness of the water is 2Bmgr/equiv.Ph=7.3. I
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The above mentioned dat: of the water presence in the strata point to the fact ,j
that the geologieal structural, geomorpholugicel mnd climatie conditions of the atudij
ed territory do not favour intensive feeding and accumulation of underground waters. !
The underground waters here have a sporadic distribution in the rocks, brokem by tec-|
tonic dislocations snd in some areas, where exojenic fracturing is developed. ]

Most weter—bearing points have small discharges /dewn to 1.0l/sec. Unly some of
thmn+:1 with discharges 2-3 1/sec.Nearly all the water—besring points contain fresh, |
moderately—hsrd, sulphale-hydrocarbonete magnesium—sodium—celeium water. In the water:
of different water—vearing points the cotions change in places. ln most water—bearing
points the water contains ammonia, nitrates and nitrites, which points to their coo- §
temimation. |

The springs with heightened wineralization /Nos -.242, 1823,:285/ of Cretaceous
and Paleogene depcsits, acd also fresh high-tem eratured springs -/2799,2800/ in
non-divided i'anleozoic deposils ar:Fbalnnnlugical value. tigh=temperatured springs ang
cold spring No.Z285 are used by the population for medicinsl purposes at present. i

The suriace walers in ihe studied territory were not studied. Very brief duta

of them are given in chapter L.
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CONCLUSTION.

As o resuli of ithe conducted geolugical survey and prospecling works for coal on
a scule of 1:200000 in the lerat province at an area of 3400 sq.km. , planned for this:
purpose by ihe Ministry of Mines and Industries of tae lwyal Afghunistan, compiled the

: following graphical and texéual materials were compiled: 4
A. SFRULAL MAKS. I

1. Geological map / on the topobase off & scale of I:I000U0 / with the summary of
stratigraphic column and four geologicul sequences. =

2. Mineral resources map / on the topo Luse on & scsle L1lOVLW,

3. Map of water-bearing points / on ihe topobase Li110UUUU, combiied with the
mineral resources map/.

4m Tectonic skelch mup fon the topobase on a scule of 13300000~ in the report
Lext/.

5, Geomorphologicul map /om the topobase ok & scale of 11300000 —in the report =
text/. th

6. Map of factual materials / on the topobase on u scale of 1:1l0U0O0U/.

B. GEQIAJGLCAL RLUPOKT, containg the necessary chapters and section.
The main results of the invesligations, giwven in the present report, are the fol-
lowing:
1. sufficiently fractional / in most cuses—up Lo stuges and suites/ stratigraphie |\
dismembering of the depesiis, develuped in the region, beginning from Lower Carbnnifn—l:é 3
rous and finishing with Quaternary ones,was muwle.lhe deposits of the lower, middle anlili;;
upper section: of the Trlas.ic systea wre distinguisbed and minutely dismembered in |
the investigated regiom and generally im Northern .fghanisten for the fimst time.The
middle Jyrassic age is sscertuin.d for ihe eoal-bearing strata.of the Hadjed-i-Lhob—i
deposit. The deposits of the Cretaceous wnd l'uleojene sysiems are min.tely dismembered
The ‘uaternery deposits are studied for the first time.
’ 2.The intrusive rocks of ike region, among which four phases of different age
: are distinguished, erc studied. Ihe upper lriassic—lu.er Jurassic age is ascertained
for the intrusions.

3. Extraordinary tectonic wobility of the region up to the midile Jurassic epoch
inclusive is= uscertasined.The teclonic movemenis were mwainly ol the orogenic charscter.
six pnases of tectonic movements are distinguished in the interval from the middle |
Faleozoic _fPI.z,,I’ up to the middle JUrassic ,.I’J_.f, four of them /C _'»"'P;H'T[ﬂz-TjiTj.“Jlf

were accompunied by folding. The most considerable phases by folding intensivity apper k
tain tojthe intervals betweegmiddle Carboniferous and Fermain/ probably,isturian phase/ ||
between Fermain and Lower Triassic / probably,pfalts phase/ and between the upper
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Triassic end middle Jurassic/probably ,lem phsse/. The following tectonic movementa
wver: of the very intensive character in the peried from the middle Jurassic iu+h- !
t1bian ses transgression, but they wvere connected exceptionally with block displeces -:'i—
ments along rupture dislocstions of & subletitudinal direction. The later phases of _.
the ‘lbian stage manifested in the following post-middle Eocene time. Cousiderable
lave flows of the platform iype / basalts, andesites, trachytes/ preceded to the-.
The most intensive pheses of tectonic phases of the ilbisn stuge are ascertuined in . J
the interval between the middle roceme and Heogene.\$ this time gentle arch-like up-~
léfts formed and the mein movementa tooh pl.ce ia the Mandibabs and !awvindar zones of I
fractures, predetermined the final tectomic sprearance of the region. The following

movements were considerebly less intensive and manifested locully as shifts only along

some rupture dislocations.
Folding and rupture structures ; .~ different phases of tecionic
zovements, are described in the studied territory for the first time. |
As a result of the works a sharsctawdst (ypiesl inheritedne s is wscertained i:
in the direction of folding and rupture structures/ sublatitudinal/, begimning with iel
Paleozeie up 10 presemt, vhich is conucoted vith the refion position in the marrov ' |
zone of earlier Alpine /Uimmerian/ gecayncline, limited by the harakum epihercynic |
platforn from mowth snd by the Iran-ifghan medium massif” ~from seuth. K
4. As a result of the geomerphelogical studying different morphogenetic relief |
types are distinguished, their origin end s;e are cluerified, the midn stages of deve— ||
lopment of the region relief are ascertained. |l |
5. A# a resuli of condueting prospeeting wotks nud studying the manifestations ¢
of uneful afnevels .20k JR AN FEE M08, veterc, the following was sscertei

a/ cor manifestations are confined to two age coaplexes:the lower L:u.rhwﬂ.fnrws.

+j
/1

an! the middle Jursssie, which are limitedly sjread fu the region.

b/ ‘he Palwan coal menifestation is counected with the lover Carboniferous conl-
bearing comples.lvcause of its low qualiiy, smal! reserves, compulicuted tectonic en
ditions wwi difficult economics ,this coal manvlestation is of o  rocticul interest.

4 ibe geologicel skeich map al & scule of 1120000 is compiled for this area of the coul)

maniflestation. :

c/The Hedjed=-i-Chob—i deposil is conuecied with tie midile Jurassie coal-besring|
complex. These coals are of belter quality/ g«s, médidm—wetanoryhesed/, lie in leas ,
complicated tectonic conditions. Jus to heijhtened s lphurcusness they are of li ited !
interest for industry. They oau be used with greal effectivemess for enerpetic pur;os I
¢s. The deposit reserves are limiied / about 3 aln tons/, but they can be iacrousec =«
as & result of conducting prespecting works, which are recomzended to the "Customer’
/see the section "Coal presence”/. The zeo ygical sketch map is compiled for the depc
sit region l.’;. e scale of 1:25000,
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d/ as there are no other coal manifestations in the region, and the development of {
coal-bearing formations is limited, the regiom ,as a whole, is considered in relation
of «s further prospects for ceal as non-perspective by us.Aseording to the avail:
able structural and geologicel data further prospects for coal should be condusted
east of the investigated region in the zone of esnrlier-ilpine geosynelinal trough and

v in the marginul parts of the platform sectiong, adjacent to it,

¢/ from other useful minerals the following minerals were fixed in the regioni
manifestations of iron ores, copper manifestations, manifestations of phosphorite-,
deposits of limestones and marls, fit to cement production,”/ manifestations of gypsum,
deposits of brisk earths and sccumulations of pebbles and pritstones.

As & result of the carried out heavy concenirate sampling mechanicul dispersion
bales of such minerals as einnabar, scheelite, pold, minerals of lead, rare earths and
some others, which are of prospecting importance, were ascertiained.

g/ As n result of the carried out prospecting works all the discovered and known
before deposits and manifestations of useful mineruls are shown on the map ami the
argas, whitin the limits of which conducting more detailed works on prospecting are I
recommended, are piven: for coal / one wreaffor iron/ two sections/,for phosphorites '
/one ares/, for cement raw materials/three sections/jbesides the useful mir!::rnla, disco
vered in the heavy concentrates are plotted on the mineral resources map, and their
mechanical dispersion halos are shown,which can be used at projecting further proppect
ing works.

5.In the process of the geological survey underground shows / springs/ were fixed
their connection with ~  definite complexes of rocks and structures is ascertuined. |
Chemism of underground waters was studied. .prings with heiphtened mineraulization were |
exposed. '

Underground shows are plotted on the mineral resources map due to their small
number.

I

Fhe manifestations of cement raw materials, discovered b us i the May of this
year are given to the Chekoslovekian company, who ar: ocecupied in prospecting for

#r  projecting the cement plent in the region of Heraj,by the Hinistry of Mines
and Industries.

e s
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EXPLANATIONS TO THE FIGURES AND FHRTOS,
ATTACHED 70 THE RUSSIAN TEXT.

Location sketch of the investhgsted region [shaded/.

2 Orohydrographic sketch.

3.

General view of the harukh depression and the redge Begiselu RKob—i-fland—i—caba.
/ Phote by K. Mikhailoff/.

4, Diagram of average monthly temperature and precipitations according to the data

s

of the Herat meteo—station.

I~ Tempersture disgram. Comnventional signs: 1- absolutely maximum; 2-maximum;
3~ averagej 4— minimumj5 -absolutely minimum.

Il= Precipitation deagram.

sketch of geological studying.

Explanationt I#- reconnaissance investigation of the Hadjed=i Chob=-i coel deposit

s Us Lemmon,1950; 2- route intersection, 5. Tromp and 5. Pepo', 19544

3~ reconnaissance investigation of the ralawan coal manifestation, the Chartag and
Mad jed=i~Chob~i coal manifestations, P. i mmer, 1958; 4= pgeological syrvey, scale
1:500000,.Ju. Chepoff,and others,I961lj 5= geologicaul survey, scale 1:50000, 5.lvenoff
and others, 1960; 6~ point of compiling detailed stratijraphic section of Ureataceous
deposits,U.Cherkassof, 1960; T- a boundary of the investipaied area, scale 1:20000u,

scele 1:200000, 1964.

6

Te

8.

9.

10.

Location sietch of places of compiling stratigraphic sections / in the numerator—
sections Nos, mentioned in the report text; in the denominator— index, showing
the age/. "

Comparison skeich of coal deposits sequences.

1= quarizy pur]ig{ﬂ.ll taffs porphyriesa; 3-— phyllites; 4— basalt
porphyrites; S5— im%umu; = lrgizlital; 7- aleurolitesj 8- coal; 9 samistones;
10— conglomeratesj Il—- pleces of fauna finds.

.

Comparison sketch of sequences of Fermian depositas.

ixplanation: I- conglomerates; 2- gritstones; 3 sandstones; 4— aleurolites; b
= limestones; 6~ effusionsj; 7~ tulogenic= sedimentiary rocks.

Comparison sketch of sequences of Triassic deposits.

fxplenationt: I- limestones; 2- argillites; 3- aleurolitesj 4- sandstones;

5= conglomerates; 6— sandy limestones; 7- lavas of the andesitic composition;

8- tuff-lavas; 9- tuff argillites; I0- agglomeraiic lawasj II- places of
gathering fossil faunaj I2.- No in the location sketch of strati;raphic sections.
Comparison sketch of sequences of Middle Jurassic deposits of the central and north-
vestern aress of the Madjed—d~ Chob-i coel deposit./ Phythms are given in lomen
numserals/.

S

Explanation: I- weathered coalj 2- argillites, cozlyj 3— argillites;
4= aleurolites; 5— coaly aleurolites; 6~ sandstones; T- gritsiones;
B= conglomerates; 9— tufogenic samdstones.




Pig. 1.

Fig. 12,

Figi I3.

Fig. 14,

Fig.I5

vig. 16/

l.i'::'l- IT-

vig. 18,

-

Summary stratigraphic section of the Cretaceous deposits of the ridge Selsela
Koh=i-Band-ji-Babs and the Laman basin,

Limestones of the Albiun stage in the Loamon basin neur the Pass Kotal-i-
Sabaal./ Photo by K. Mikhailoff/,

Oolitic limestone of the Albian age.Microphoto,enlargement x 22,nicols II.

Comparison sketch of the deposits of the albian stage.

Conventional signs: I-limestones; 2-colitic limestones; J—dotritic limestones;
4-sandy limestones, 5-ergillacecus limestones;6-marls; T-clays; 8-sandstones;
9-conglomerates.

Unconformability of Albian deposits on the deuosits of the Chahwsq suite of
the lower section of Triassic in the upper course of the Larekht—i-Tut

river.

Limsstones of t.:¢ Turonien stege in the Laman basin near toe pass Kotal-=i
Sabzak . /Photo by K. Mikhailoff/.

Comparison sketch of the sequences of the upper part o! the haastrichtian
and Uanian deposits / Cr,ms + a/.

Explenation: I- conglomeratesj 2- sandstones; 3- aleuro iiles; 4-clays;
5- sandy claysj 6 gypsumj T7— marlsj 8- limestones; 9= sandy limestones;
10— red rocks.

Juperpesition ol the red minerals of the minerals of the upper part of the

Maastrichtian and Dunian steges [/ Cr, ws +d/ on the marls of the lower part 5

of the Maastrichtian stage fﬂr‘:n_[f- The watersheds are srmoured b a bed of sa Wi

sandy limestones of Paleccene / /+ The Laman basin near the settlement 2:

of Leman . b
oAl

/ Photo by K. Mikbailoff /.

Lol
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Fig. 20,

19.

20,

25,

26,

28,

Cut —off of different levels of the Cenomanien, Turonian and Senonian stages
by Maastrichtian red deposite. The Gurge valley./ Plan— sketch from the aero—
phete by V. Kolchanoff/. -
Conventional signs: I- sandstone, 2= clayj; 3- marl; 4- limestone; .
5= rupture dislocations.

Summary stretigraphic section of th. ialeogene deposiis of the ridge Eb_;
Selsela Koh-i-Band-i-Baba and the larya-i-Gale-Chagar basin.

Comparison skeich of the sequences of the Lelachager suite of the Turkestan
stage.

Conventional signs: I= Lasalts and hyalobesslts; 2-agglomeratic lavas and
lava~breceias of basalisj 3~ andesites; 4~ trachytesf albitophyres/;

5- tuffs of andesitesj 6~ tuffs of trachytes; T- tufogenic conglomerates;
8—tufogenic sandstones; 9= aleurclitesj; I10- argillites; 11- sandstonesj
12~ conglomerates; 13- clays; I8 - marls.

::iup-rpnlitim of li‘f‘usirl-—p;rnclutic rocks of the laelagar suite ;ng gl/
on the Tageurabat suite fl"'z « The upper reaches of the Hn.‘ﬂkh—i—éhu'tu;
valley. / Photo by K. Mikhaileff/.

Lave-breccia of basalts. The Galachagar suite. The upper part of the Darakht—i- |
Tut. /Photo by K. Mikhailoff/.

Correlation sketch of (uatermary deposits. l}
Conventional signsil- pre<(usternary / bedrocks/. 2- moraines;3- rock-unlta—blnch[-
talus; 4~ conglomerates and sandkdones; 5- chemogenic limestonesj6 —loesses amd 'H
loesa~like loamsj 7- rock wvaste loamsj 8- conglomerates, sandy loamsj 9-pebbles,
cobble round stones, sands, sandy loams. The complex of low terraces:0O-flood
plaing I- the first terrace above the flood plein; Il- the second terrace above
the flood plain. The complex of middle terraces; Ill- the third terrace above
the flood plain;IV— the fourth terrace above the floed plainj the complex of
high terraces: V= the fifth terrace above the flood plain,

The structure of " the calcareous crust". the Darrakh-i-Chortag valley.
/Skotches by K. Mikhaileff/.

Cmv:iinml signs: l- the zone of leaching / I.oulof; 2= the zone of ;rowth

/ compact/.

Alluvial terrace ,25 m high /a4l Q_/ ,superimposed to proluvial-alluvail- -
lacustrine deposits / pl-al-l Qz/. The lower course of the Darakht-i-Tut. ! f"'i'
/ Photo by K. Mikhailoff/. i/ on

te
Location sketch of intPusive rocks. o
Massifs: I-Dalantuj Il1-Tagau;ill-Marghozor;IV-Kodimalume;V-Karulkph. e
Conventional signst I-the first phase / diorites/j2- the second phase -
/plagiogranites/.3-the third phase / biotitic gramites/; 4-the fourth phase
/alaskitic granites/.

Diorite. lalantu massif,enlargement x 22, nicol +.
Pl=plegioclasejBi- biotite; R~ ore minerul; im - amphibole.

Plagioclase granite. The Togan mas:if. Enlargement x 22, niceols ‘.
Pl- oligoclase; [~ quartz; Bi- bictite.
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FPig. 30. The Rodimaluna massif of bietitie porphyry-like gwramites in the ridge Selsela

Fi E=

Fi.ﬂ.

m.

Fig.
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Fiz..

Koh—i-Dawinder /Photo by B.Pashkoff/.

Fh=plagioclase;Bi~biotitejE~potassium feld sparjD-quartz.

32, Sketch tectonic map of sheet parts I-#I1-1X,-:,—XV,~iVII / the Herat province/.
Scale 1:300000. Compiled by K.Mikhailoff./Explanstions are given on $he following
pege/.

33. Polding mode in the coal deposits of the Palawan /C_ pl/ and Sangizard /C_sn/
suites. The region of the settlement Pehlawsnha. /Sketch by. B. Pashkoff/> J

3I. Biotitie porphyry-like granite.The Rodimaluma massif. Enlargement x22;nicols+/. j

34. Folding mode in Permian red deposits. The region of ihe pass Kotal-i-Zarmast.
/Phote by K .Mikhsiloff/.

35. Mode of neer-rupture pre-Albish folding in Triassic and Jurassic deposits.The
south-castern ares of the Hadjod-4-Chob-i coal deposit.

/ Sketch by K. Mikhaileff/.

36. Mode of near-rupture folding in the upper Cretaceous and Paleogene deposits, The
southern versant of the Selsela Koh-i-Bend-i-Baba, the upper course of the Rod—i-{
Darakht—i~Tut r.

/Sketch by V.Kolchanoff/.

37. Mode of nesr<ruplure folding in Permian red minerzls, overthrust on the Cretace-
ous ones. The Dalantu wallay, the southern versant of the Selsels Koh-i-Bandei-
Haba. /Sketch by V. Eolchanoff/. 4

- ;

38. Hode of folding of the Suzek and Alaien ng; a/ deposits, the mountain Koh—i-
Pirakka, the right bank of the Tugab—i-lohammad Khan. '
/Sketch by V. Kolshanoff/.

39.Relief of the Bandibaba sequence and near-rupture folding in Triassic and Crete—
ceous deposits in the axial part of the ridge Selsela Eoh-i-Band-i-Baba, near the
pass Eotal-i-Ustar Murds. [Sketch by k. Mikhailoff/. 13

40. Character of small everthrusts, conjugniad with the Band-i-Baba rupture, and near
rupture folding in the upper course of the Darra-i-Chariaq. “

/ Sketch by K. Mikhailoeff/.

41. Recent middle-upper Juaternary ruptube im proluvial-alluvial-lacustrine deposiis pi

in the region of the settlement Bemosh -Darra. /Sketch by K. Mikhakloff/. '

42. Recent rupture, due to which a bench formed in the valley riverbed.
/ Phote by K. Mikhailoff/. 8
43. Geomorpholofical map of sheet parts I—4I-1X,-X,-XV,-XVI1 / the Herat province/. w:
Scale I31300000. Cempiled by K, Mikhailoff. /Explanation is on the following page/ o
L
44, Erosive-tectonic mediwm-mountsin steep-slope! relief J Gy _ﬁ sformed on the ¢
rocks of Middle Paleosoic /F _e¢/. The eastern versant the Sglsela Koh—i-Dawin—

dar. Aerophoto No,5826, seal® 1:GC000.

45, Erosive~tectonic medium-mountain steep-sloped rocky relief /A ¢/, formed '
on the porphyry-like boundaries. The eastern versant of the rlag- Selsela Koh=i- 1'
Dawindar. Aerophoto No. 217733, scale I:60000.
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Fig., 46. Erosive- tectonic medium-mountain stecp-sloped reliefl F i Qy_/ s formed
on the rocks of the Permian age near the setilement Madj ~Chob-i .
;'Phi}tﬂ b;r K. Hikhnilofff»

Fig. 47. Denudative-erosive-tectonic stepped relief of slopes /C / ,formed on the beds
gently lying rocks of Cresécecus-faleogene / the right part of the photo/jf1at
tened structursl-denudative relief of the medium-mountain stepped pleteau sl

. rare table mountains / Cn/. formed on the rocks of Paleogene / the left part
the Phﬂ‘“!-

9 The upper reaches éffthe right tributeries of the Larya-i-Tagab Laman .Aeropho’

bl No.9944, scale I1:60000.

Pig. 48. Flattened structural-denudative relief of the medium-mountain structural !
plateau and rare table mountains / C. /, formed on the rocks of Faleogene. T
Vatershed pf the ridge Selsela =Baba , in the western part of
region. /Photo by K. Mikhaileff/. g
Fig. 49. Denudntive- agcumulative relief. 4 proluvial-alluvial=lacustrine plain, cut
by the Bod-i-Karukh valley %ﬂ /= the right side of the photo. A proluvia
submontane plain ;DII: 0. /- tcﬂ- side of the photo, the Karukh depressi
4 vest of the settlement ik. Rerophéto No. 5962, scale 1:60000.

Fig. 50. An accumlative proluvial-alluvial- lacustrine plain, trmfnzlg into a pro
luvial-tnlus, middle (Quaternary plain. The southern versant of the Band-i-is
gisat, near the pass Kotal-i-Sabzak.

/Photo by K. Mikhaileff/.

é Fig. 5I. A rupture dislocation in middle Quaternary proluviel-elluvial~lacustrine dey
- sits /pl-al-l 92{, seen in the relief as & bench. The region north of the
settlement Dalentu., Aerophoto No. 5983, scale 1:60000.

Fig. 52. Erosive- tectonic low- mountain monticulate-ridgy relief / A b0/, formed on
loesses and Neogene deposits. The region of the middle course of the larys-i-
Gala~Chagar. Aerophoto No. IT73L, scale 1:60000.

Fig. 53. Erosive- tectonic low-mountain finely rugged relief of the type "bad J({::ni“.,4
formed on terrigene red deposits of the Turkestan stage. The regiom ,south of
the settlement Karukh: Aerophoto No. 5835, scale 1:60000.

" Fig. 54. Geoiogical eketch map of the Palawan coal deposii, compiled by V.Kulakeff.

g Conventional signsi X {usternary sysiem, recent section; elluvial deposits-
i coarse gravels, sandsj 2-Qusterhary system, middle section, proluvium-alluvi
unnglﬂm‘l_ﬁl,_ sandstones, gritstones; 3-Fermian sysiem— red sandstones, co
merates, argillites; 4- Carboniferous system, middle sectiom,Sangizard suit«
limestones, sandstonesj5- Carboniferous system, lover section,Palawan suitec-
argillites, sandstones, limestones, coal seams; 6-coel seams; T-trench and :
number; 8-o0ld workingj 9- a boundery of normal stratigrephic contact; 10-:
a bulmdmofﬁ!pnllﬂ fnconformability; 1I- rupture dislocations: a/known,
b/ inferred; 12~ strike and dip; 13~ Lines of geological secthonsjli~areas |
numbersj 15~ limestones; I6— argillites; IT- Aleurolites; 18- sandstones; I'
19—~ conglomerates; 20=coalj 21— fossil fauna sample sections.

Fig. 55. Columns of coal seams of the !alawen manifestation with showing sample se
‘ tions. Sections numbers are shown with Homan mumerals.

Fig. 56, The south-eastern /I/ and central /2/ areas of the Madjed-i~Chob-i coal dep:
sit. View from south. A basal seam of the Albian stage is seen.as a cornice.

M by Ko

".' e .'I'éf:-.‘.'






