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Under the orders of the Government of India, FPoreign
and Political Department, I was sent on deputation to
Afghanistan for two months, from the 30th April to the 30th
June, 1936, My services were placed at the disgposal of the

Government of Afghanistan in answer to a request for a mining
engineer to assist with advice in opening up coal mines in 1
certain places in Afghwimwx. I must record the kind amaist«j
ance I received from Mr. Mitnhell. Assistant mcretm, j
N.W,¥.P,, Civil Secretariat, Peshawar, in regard to my ;j«:n.z:z:'zrxﬁI
to Kabul; and to Major Hay, the Councellor, Major Lancaster, A
the Military Attache, and Captain Galloway, the Gecretary,
at the British Legation in Kabul, on several occasions when
I received open ‘handed assistance and kindness from them.

H/B.M."s Envoy Bxtraordinary and Minister Plex}lqgtentw ‘ v,
in the Court of Afghanistan, 4

|
K.¥raser Tysleér, C.H.C., the Dritish Minister to the ccmrt at‘;
Afghanistan in Kabul, for his never failing help, advice wxd g:
generaous hospitality throughout the period of my deyutaﬁ:wm

I had the pleasure of seeing and diseussing my proposed “

work with His lxcellency Taiz Muhammad XKhan, the }ﬁiniater"foré

Foreign Affairs, shortly after my arrival in Kabul, My tour
programme was finally controlled by Nis Nxeellency Mirza :
Muhamuad Khan, the linister for Commerce, and I am indebted
to him for the generous arrangements made for me by Agha Qﬁ;;
Muhamwi\ Isan who was deputed t@i accompany me and be wmy
assistant, This man did his work entirely to my aatisfacﬁ
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Harin and Ishkamish in his tirrﬁary. I received similar

attention from the Governor in Chief of Afghan Turkietan at

“; Hazar-i=-thariff and the Dara Yusuf ecountry., Mnally I had

the privilege of interviews with Hls Royal Highneas Sardar
Muhamnad Hashim Khan, the Prime Minister of Afghanistan,
aﬁ-d- heard from his 11932&&% urgency and importance for
obtaining adequate supplies of coul for Kabul., 1 aum aware
that the Prime HMinister had often,after & long day's work
and late at night,enquired after my camfo:;t; when I was on
tour, These and other gracious acts,and the kindmnavof the
people everywhere in the country pluces,made my duty one of

e
the most pleasthman could desire,

Part I : Resume of informetion available in 1936.

)
|

1.. The occurrence of coal and lignite in Afghanistan hn.n
bean knowm for over a century from the published renorts of
Huropean travellers, In some of these pceounts mention ia
actua lly made of efforts to open up the coal seams with a
view to developing coal mines (eollieries), Wotwithstanding
the se eff‘erts, and the fact that coal would prove a very
valuable fuel in a land in vhich wood is not abundant and
where the winter 1.:3 éevere. no successful collicry has yet
been established anywhere in Afghanistan. It is well-known :
that the country has often been subject to eivil war and ‘
other internal dimur‘bwmea, and it is only in the past few
years that a sense of security, under good government, has
come to the maﬁle and pfaduwsi a desire for progress.

2 It will be of interest to review the discoveries of
coal in Afghwimtan and the countries on its borders. As fa
back as 1872, while attached to the Persian Boundary Commis-
gion, Dr. Y.,T.Blanford of the Geological Survey of Indip
visited the coal mines near Hir in the Llburz mountains nm'ﬂ

of Teheran (36%40! 3:-51°25'), . He nwud. the emauent ‘qual .f
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of the coal, the high inclination and moderats thickness of
the seam, and by the discovery of identifiable plant fosseils
he was able to determine the Oolitie (JUra@auh:

coal-bearing strata. About s dozen years latar My., then
Captain, C.L.CGriesbach, also of the Geological Survey of
- India, accompanied the Afghan Boundary Commission thwrough

Ehorassan and Afghanistan,

3a CoL.Criegsbach found that the Elburm.aaalnbearing
strata extended across Khorassan, where coal has beaﬁlin
sevsral localities within a radius of twenty miles of
Meshed (36°17' : 59936'), into Afghanistan, The Jurassic
coal meéasures are evidently well develnyed in Afghan
wurkiﬁtan as Griesbach recorded several thick seams of coal,
one of excellent coal, in the lonely country of Dara Yusuf
in the »mbhew valley of Shisha Wallang or Chahil Duktaran.
ﬁavwau even able to estimate reserves of 5Q‘milliau tons in
one seam only six feet thick in an area of 9 square miles.
With the 1nformatiau avallable from Blanford's work on the
Fersian side and the results of surveys by Russian geologists
beyond the Oxus, Griesbach was able to auégemt that all
thege coal measures were lald down in one great basin in the

Meaoaaig era,

R 15
4, About thirty years after Griesbach's traverses the
question of ascertaining the mineral resources, c¢aspecially
the eoal aceuxréncea, of Afghanistan received the attention
of the Amir Habibullah Xhan, and as a result he engaged
Dr, Walter Saise of the Bast Indian Rallway collieries,

Giridih, to advise on the development of coal mines in the
Lataband Pass,about RO miles east of Kabul (34°30': 69°10'),
and Faragard,in Ghorband,nearly 40 miles northewest of
Kabul Whindrtm‘i’agmm range, Dr, Salse's report appears
%o have been lost, but it is believed that he gave mt_'wfm
able opinions in both cases « that the material of La :
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was of poor quality and little utility, and that the lignite
of Ghorband was unatiractive from the point of view of
insufficient quantity for mining, It should be stated that
both the occurrences examined by Dr. Saise are in strata of
Upper'Terti&rw age in which workable coal seums are relative-

iy rare.

5, Jir, H,H.Hayden, later Sir Henry layden, was temporari-
ly traneferred to the Amirts Government from the Geologicanl
furvey of India about the time that Dr, Salse was making his
investigations in Afghanisten, Mayden was engeged on mineral
surveys for the Amir Habibullah Khan, and thus examined the
Taraukai exposure east of Khurd Xabul, 12 miles southeeant of
Kabul, ¥e pronounced the earbonaceous material there useless
for fuel, He also visited Paragard and explored the country
as far as Gaoyar&ﬁ in that area, and reluctantly expressed
the view that the prospects for thicker seams, and continuous
seams, likely to contain large reserves of good workable.
coal, were not promising, Hayden ales¢ crossed the Hindu
Kush into Saipghan and studied the Jurassic coale-bearing
formation, which he named the Saighan series, in several
places. He found coal in these beds at many loecalities
including those of Ishpushta and Barfak north of Doabei-

Hekhzarin,.

6. Unfortunately the outcrops of coal, in the Saighan
series, which Hayden inspected were disturbed and the coal
in a crushed condition, so that he was of the opinion that
the seams would be variable in thickness and inelination and
consequent ly difficult to mine, It must be remembered that
like all geologists in new country, Hayden was obliged to
draw his conclusions almost entirely from surface evidence.

Ho boringe were put down and all exploratory work was almost

superficial, ¥Nor was he able to ecross into Afghan Turkistun

to see Shisha Wallang. Notwithstanding thﬂa@g.f
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Hayden had proved the coanl megsure, his Salghan series, to
be still an important formation as f‘m- east an the Namiane
Kunduz river, and he made & valuable collection of plant
foseils,

7+ The plant fossils found by Griesbach and Hayden
established beyond all doubt their floral identity with the
foesil plants found in Yergena and thus proved that the cosl
bearing formation of Afghanistan, north of the Hindu Kush,
wae almost certainly laid down in a vast basin which ineluded
the coalfields of Russlan Turkistan and those of ¥orthe rn
Persia, It is remarkable that no equivalent coal-bearing
formation has been identified in eastern Afghanistan aouth
of the Hindu Kush, The limit of the great northern Jurassie
(Oolitie) coal basin eppears to have been in what is now the
mownt ain ranges of the Hindu Xush and Xohwi-Baba. In this |
belt of country all the strata older than the Miocene have
been very severely arumple‘d and twisted, and the coal meuaumq
can Jjust be mca@mad in the mn:{‘um_ed and variegated rocks ‘
in Bamian, a i’ew_:milea beyond the ruins of Zohak, on the
south side of the valley, leading up to those of ancient
Goolgoola, " Mo genlogist has examined the upper valleys of
the Helmand or the valley of the Hari Rud; so we do not know |

what formations are present there,

8. Griesbach was of the opinion that the coal mengures af"‘
Horthern Afghanistan were of the same geological age and
related to the great Condwana (Damuda) coal formation in
India. In his day some geologists belicved the Danuda coal-
bearing beds to be of Jurassic age and to be underiaid by
greenish splintery shales of glacinl origin (the Talehirs).
Griesbach had found similar shalés in various places in

Afghanistan and they occur in the Xhaiber Pass and neay

Loe Dakka and are now known to be of Triassic age. The
fTalehir glacial beds are of Upper G&rmnﬂifemuﬁm& mﬂ the
Y  Damda




6,
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Damuds coal measures (Baralkar to Ranigan) aeriea)'ggg of

Permian age. Thelr plant fossils are quite differéﬁt from
those of the Saighan series - they are a distinetive flora,
The following table of strata wili explain the differences

clearly:~
8. Succession of fossiliferous Geological Foruations:-

Groups of Strata. Systems in Afghanistan and India. Age in years.,

Reeent and  Lignite of Tarakal and _ o
Pleistocene., Lataband Dahangai. "1 million,

Pliocene and Coal of &harband, Period

Kainogoie or
Mioeene , of great eardh movements. 12 "

Tertiary era.

Baluchistan and Punjab, 24 v
Voleanie eruptions in Indiam.

Cretaceous Harine limestone of Pajgah
and Red Beds of Narfak. 48 "

Coal and petroleum in
Hocene

Mesozoic or

({2aighan (Coal) Series. ‘
Jursssic Coal megsures of Elbursz, 78 " |
Secondary era. Fergana and Dara Yusuf, i \

§

{

i Oligocene & Uplift of sea floor begins, 1
3 Volecanie eruptians:of Doab.,

Triassic Harine shales of Doabwi- 96 N
Yekhzarin,
gprnductua limestone of Pundah. ;
{ Permian Gondwana (Damuda) coal scmms 160  *
{ (of the Indian Peninsula
: Musilina limestone of
- \Shambal gorge,
Carboniferous Talahir glmial hedeg of 280 ™
Palaeozoic or India,
iaoalhmeaaureaof England
Primary era. and HBurope and 1.8.4A.
Devonian Doubtfully present in
‘ Chitral and Afghanistan. 320 .
Silurian Hot yet recognised in
§ ORGITRIAD . it 480 v |
Cambrian J

Archagan and unfoesiliferous sedimentary rocks of great |
antiquity.

9. In the above geological table of strata 1t will bé

seen how new the lignites of Tarakai, Lataband und Ghorband |

are when compared with the Hocene econl meamwreﬁﬂqg ﬁaluahin~§

tan and the Punjub. The wtrelewxx os l’arsiﬁ. the iPmJ% ool
anaﬂ
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and of Assam and Purms also generally oceurs in the Zocene

or Lower Tertiury beds, Workable coul is rare in the Upper
b S

e
g

Tertiary formtion and none are known in India, The Juma:
ei¢ @oal measures of Northern Afghanistan, of Russian
Turkistan and Northern Persin do not appear to oceur south
and east of the Hindu Kush, and appear to belong to a basin
quite distinct from those in India in which other Jurassic
atrats were luild down during the same gwlaﬁ:iml period over
72 million years ago. Again when the Barmi;sn coal measures
(Damuda formation) of Gondwanaland were being %ﬁ@mi@/&ﬁ "
in wide river valleye in the Indian region there was an
open sca northwestwards from the Punjab Salt Runge over
fiastern Afghanistan., Finally, it is seen that when the
greal coal measures of Burope were laid down in a warm
climate in extensive lakes there was sea over parts of
Afghanistan, while the Indian region was buried under great
sheets of ice somewhat like Creenlund is today. . ]
10. From the informution given in the preceding para-
graphs, and pm;tieular'}.;f in the Geological Table in purmg;rxw
8, it is evident that by a curious series of unfortunate
circumstances in past geological ages no strata contaiffing
extensive seams of coal appesr to have been laid @‘m in
eastern Afghanistan, And it seems quit.@ definite that no
coal seams at all, equivalent to the Lower Gondwana coal
measures of India, were ever deposited in any part of %&3
%. The Jurassic coal measures of northern Afghanistan ;
were part of a repion of extensive deposition whieh included
Turikiston and Northern Persia and evidently did not extend
far south or southecast of the Hindu Xush, vith these facts
in mind it seems a waste of time to discuss the possibili-

ties of finding extensive coal measures in eastern Afphanise-

tan., The scgtterm lake deposits of Pleistocene and perhaps

Upper Tertiar;g age ure mzlikely to contain ?mluable coal

BeHIS
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seams, but it is possible that in some agress where condi- 3

tions were relutively fuvourable local deposits of lignite

may oecur, as at lataband and in Ghorband, which may for a {
time prove useful for local use if found in workable amount {

and of good quality. ; ‘

3
1
I'

Part 11, - Description of Coal oc currences
visited in 1936.

31 During my tours in Afghanistan in comnection with
the coal occurrences which it seemed necessary to visit smd,i
examine, I made investigations at the following places:- ]

(a) Lataband Dahangai, about 3 miles west of Ziarat Seh

Haba, below the new direct road westwards through '{
Samich Mulla to Butkhak and to Kabul, (Map
38 7, 2, B and 0},
(b) ,} Tarukai, east of XKhurd Xabul, 3 miles southewest of
Fhake~i-Jabar, on the motor :.?ma.d to Haft Kandao
- (Map 38 ¥, 3 B).
(e) Kushi in ILogar valley about 12 miles east of

N

Pulei-Alam on the road southward f‘::ém Tabul to
Gardez ( Map 38 P, # A),

(d}‘: Seral Khwaja about 20 miles along the roud northward

from Kabul to Istalif and Chariker (Map 38 F, 2 A).

All the above are in the Siwslikelike Pleistocene to

‘Pliocene deposits and only (a) is worthy of further

attention as will be shown ﬁrewx&tly-
(e)’f Faragard, and Caoparan, about 4 miles southwest of ;
| 8iah Gird in Ghorband near junection of Yakh and ]‘
Saidan Daras (Map 38 B, I, Di)s v f
|

- , This oceurrence is also in Upper Tertiary deposits,

S a
e

=Y

but they are more consolidated and are thought to be

of Miocene aze.

ey e sl
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{g)

(n)

(1)

()

(x)

12 (a)

@b“ :

Ishpushta, roughly the hillside north of the Kotal
Sabz Ishpushta but south of the Ishpushia stream
about 35°20' : 68°5' ( Map 38 A, 3 A),

Barfak: the coal locality is in the slope ilmmediate-
1y below the Kotaleiskhak about halfway between
Ishpushta and Farfak (Map 38 A, 34).

Narin lies nearly 50 miles south of Xhanabad in the
valley below the pass of Jabardagh or Taws Shah

and the coal exposures are roughly 4 miles up the

Valley above a fork (the Soniab ?) (Map 37 H, 4A).
Iahk&mmh lies roughly 20 miles in a direct line

southesouth-east of Khanabad, but the coal expo-
sure iz about 10 miles away to the north-esst down
the Kotal~i-Chall towards the Chall river on the
way to Khanaka and Namakab, 35ix miles beyond
Wamakab are the salt mines, (Map 37 H, 3 A):

shisha Wallang or Chahil Duktaran in the Dars Yusuf
country and approximately 18 miles from Deh
(35987 : 67°16'). (Map 33 M. 2 B).

Chail on the route leading from ihe Shisha Wallang
valleys over the Kotal Shanbashak and Kotal Bala
Gali to the Sabz Kotal asd Xara Kotal and so via
liadar to Bajgah in the Namard valley (Map 33 M,
2. C)a

The lignite of Lataband Dahangai outerops across
& saddle about a mile N.,N.¥, of the 2 of Ziarat Seh Baba

(Map 38 ¥, 2, C) and three hundred fect below the new motor

road, The clays and marls with the lignite overlie Wahan-

like sandstoncs and underlie sandstones with conglomerates,

The strata dip ¥.s,¥, at avout 10° and strike M.N.¥, The

lignite ie fully five feet thick, but has three or four

shale bands of a total of 15 inches, so that barely 4 feet

of fair quality iignite remains for sale. Analyses of the
- ! ¢ A % 1\*‘ ; i

}
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samples collected in 1936 show:

As s
Picked specimen, Sample No.2. Sample
_. - Ho.d.
Moisture 1144 11.26 10.04
Y Volatile matter 30,66 24,45 25,34
Fixed ecarbon Mzﬁ.'aa . 80,02 21.16
Ash o 31.82 44,29 43,46
¥ Caking Property nil : nil nil
speeific Gravity T 1.579 1778 1.783

| !

The Mam@;é sulphur percentuoge is nearly 2,50 and this
renders the fuel very unaitractive for household use, It
is exceedingly friable and rapidly falls to pieces when |
exposed to dry air. The outerop has been proved for oﬁr |
600 yards by adiw. In these the exposed auai surface is
ameﬂd with fme‘ailwry hair-like needles of epsomite "
(Bpsom Salts, i.e, magnesium sulphate). The lignite could |
perhaps be worked to & depth of 400 j&rdg if very preat care
is exercised and the voids are filled with stone. Vater ‘ ‘
will be met with and pumps are therefore necessary. The i

strata are weak and so roof protection will require heavy

timbering., The total quantity of lignite optimistically 4
available way be taken as about 250,000 tons of which ratheﬁt
lese than a half might be daagsatchaed for use, It 1s a quess
tion whether material of this poor gquality ;md gsmall guan-
tity which can hardly be used for any other purpose than

brick«burning m;ul be worth the expense that must be faced
in its extraction. Its only advantage is that it will be

within 28 miles of Xabul and close to o falr motorable ronde

13, (b) The carbonaceous material of Tarakui is exposed
about a quarter of a mile eust of the hamlet of Talu ihel,
roughly 3 miles amxﬁxwwm of the rest house at YhakeieJabar
(34°23" : 69°20')., It is associated with soft limestones |
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and calcareous shales and is about 10 feet thick including
several impure bands. The strata are gently inclined to

the northewest and evidently underlie thick beds of sube

recent conglomerates, There is a distinct odour of crude

petroleum in the carbonaceous materisl when freshly dug,
and one limestone band contains Planorbis-like fossils
which have becen identified as Gyraulus convexinsculus,
Hutton, An analysis of a picked specimen of what I consi-
dered good material ga,ve;ammture ’?.534' pexr éent.. volatile
matter 15.46 per cent,, fixed carbon 6.62 per cent,, ash
?0;38 per cent, and a specific pgravity of 2,13, The mate~

rial can only be classed as carbonaceous clay and if it ever!

Iamvmk;f value it will e fc:; ite clayey ﬁ“;;tarial and any 1

petroleum that may be distilled from it, It is worthleass

as a fuel, |
(e) The people vho took me to see Kushi (34°2¢ :69%2'),?

which is on similar soft Pleistocene materinl as Tarakai, |

could not find the exposure, but it wae thought to be a few

inches thick and of small extent. This locality need not be‘

considered as a coal occurrence again,

(a) Seral Khwaja (38%45' 69°71) is if anything a mm}
|
|
|

ridiculous exposure than Xushi, and can be safely dismissed |
as not worth fee further consideration as a coal or lignite
occcurrence, There are several other sich exposures of a t‘eg
inches of black shale in these Upper Tertiary beds in and
around the Kabul valley. It is a waste of time to treat

them seriously.

14, (e). The coal of Ghorband also ocecurs in Upper '1

Tertiary atrata, but here, about 4 miles south-west of Siah

Gird (35%1' :; 68°52'), the beds are thought to be of Miocene
ageé. They are more compact and also morve disturbed than ?
|

those of the Latuband area, and consist of conglomeratiec l.

sandstones and shaly sandstones with two thin seams of m.h
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Only the upper seam, which is eleven feet above the .lwer
and separated from it by shales and sandstones, was worked
at the Baragard mine, This locality is at the confluence
of the Saidan and Yakh Daras (Map 38. B, I. D.) and is best
approached up the valley from the north from the motor road
in the main Ghorband valley wihich is barely 3 miles away.
The strata at Faragard strike north-northe-east and dip
east-south-east at avout 18°, The beds are cut off by a
strong northeeast fault to the north and afe cut by a strike
fault, trending nearly easst to west, to the south, but
merely dropping the strata 30 to 40 feet southward, The
upper or Faragard seam is in two sections - a top section
8-inches thick of strong brown woody coal, then a shale band
mﬁf one to twoe inches, and then the bottom section of black
coal somewhat badly sheared and 1l2-inches thick. There is
shale both in the floor and the roof, but the roof shales
are followed by strong aWatoms, 80 heauvy timbering will
not be Mquireé{ ax atsme pa.ak.ing ia employed. The quality

of the coal ia 8¢ eu from thm wmlyssea glven below: e
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MHoisture
Volatile matter : 32,66 3 40.46 1 32.66

Fixed carbon

Ash

Caking property 3 nil 3 nil H nil
Specific gravity : 1,534 i 1.487 t  1.666 :  1.380

-

4

$ Taragard GCeam ! Rahim t Caoparan Coal

: Top Bec- :Bottom gSee: . : Upper : Lower

: tion : tion ¢ Khel : qaum  :  geam

¢ 8 inches ;12 inches : O inches ;(picked) :9 inches

- s o 4 . § 5 o o e e w0 s 9 e e 1 e 3w oo 9 s s $ oo o 0 0 0s o w0

H S.18 : 4,18 : €.08 b4 Tedd : P.88
40,08 : 41.656
4d, 16

«x

29,94 96,88 ! 28.22
34,282 ¢ 18.48 : 33.06

35,94

-l
L3
%

&

9482 ¢ 12,56
nil nil
1.469

s
w8

el

we

A conmiderable amount of coal has been taken from the !

Faragard mincs, but the inclines sre full of wuter to the

dip and to reopen the workings will require a little pump
However owing to the atz‘ikd fault below it may be advisable
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to begin work from the lower inclines on the south side of

the fault, As no borings have b en put down in the Yara=-
gard area it is a%imbm a8 early as possible to prove
the continuity andhmnditim of the peams in depth,

Thie Miocene coal was also found and worked for a
time on the slopes above the right bank of the Saidan Dara
gsouth of Kachi Xhel, It is sald that the seam here was
30~inches thick, but now all the workings ﬁaw co llapsed
and no exposure of ma{ is visible, dea‘l was also found
up the slope on the right bank of the Yakh Dara above
Faragard at Rahim Xhel, but here the section only shows
o=inches of coal and mtzfzmh mére a8 was reported, The
strata are seen to he dislocated by swall sharp faults at
each of the exposures visited, while the dips also vary
from place to place in the stream scction although a south-
easterly dip is most general, The Tertiary strata are
quite extensive along the southern side of the Chorband
valley and Hayden had indicated the presence of coal in the
basin of the Parsa Dara,in the vicinity of a loecality
known us Gaoparan,roughly 5 miles westesouth-west of the
Faragard. Em;ler%mmz had disclosed two seams lying
almost horizontal at Gaoparan, but notwithstanding a some-
what better grade of coal the seams are disappointing.
The upper seam is interbanded with shunle and the lower seam
is only 9-inches thick, and the manner of their oceurrence

would render mining both difficult and expensive,

15, I visited the Paragard area twice, The first time
in a normal investigation while in quest of good reserves
of coal and with the data obtained by Hayden in my possess-
ion, I then found myself in complete agreevent with him
that Paragard and Ghorband generally could not be expected

. to contain a coalfield of first rate importance to
Afghanistaen, My second visit was after an interview with
the Prime Minister, H.R.M. Sardar Mohamaad Hashim Khan,
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when it had been impressed upon me that conl to an extent

of roughly 25,000 tons a year for three years was urgently
desired, I, therefore, re.visited Taragard to see how this
three year mipply could be arranged for with the least del&y'
and least expense, I found that the supply might perhaps

be met {rom Lataband and CGhorband and that the output from
the Paragard mine depended entirely on the :{'emumamlx:eue
of the nmining engineer, but the work would prove expensive,
There are only 20-inches of coal which means roughly 2600
tons per acre and this will necessitate extensive workings
and as many miners actually digging coal as possible. Ten
gores of workinge extracting 1l00% of the comnl would meet ‘
the demaunds of the Prime Winister, but 20 amcres would proe
bably be required and it 1s not certain whether the Faragard

seam has even this extent.

16. (f). The coal outecrops of Ishpushts are barely !
8 miles from Doab-i-Mekhzarin (35°17' : 68°) where the new
motor road to Mazar-i-sharif emerges from the defiles of the ‘
Bamian-Kunduz river north of the Hindu Xush., The Jurassic
Saighan sevies ou’wmyﬂ along the west side of the valley
and féllow it northeeastwards from Doab through Barfak to
Tala (35%24' : 68°16'), The strata incline( dip) northe
westwards at 12° to 20° and are remarkably soft and :trx*egular
in the hill~sides, The impuehm geams are exposed in a
steep~sided glen whe re thﬁ' om road, camel track, descends
from the Wital Buns %Xa;*zi::uxiﬂ& to the Ishpushta stream. The
outerops were carefully examined by Hayden who drew atten-
tion to the execellent quality of the coal in a BCam over :
15 feet thick and who found the soanl erushed and very
friable and the geams irr‘egmmr and contorted. Hayden's
analyses and t}mm:*ﬁéf‘ samples taken from thinner mmﬁe in

the same locality are given below:e
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Hayden's 135 foot seanm, Samples taken
f in 1936, it
g 8 ie Pleked I
Wassergepa /¥ ;’; v
Hoisture : &.&9 9.00 9.00 720
Fliseplige Bertangstyp
Volatile matter 30,10 30,33 31.70 32.00
Anidefenste Kofle
Pixed carbvon 56,00 58,17 55.00 58.64
Asese :
Coking property nil slight nil nil
:‘Eﬁlghﬁr 0;65 0,35 “« w o w
ﬁi}ﬁﬁifiﬁ Qraﬁ'ity w “e ; 1.5% 1»&5"#

17. The high moisture content suppests that the bheds

are greatly weathered and it is thus possible that the fiwikw

disturbed condition of the outerop mirht be due to 'creep!

of the soft rock down-hill on the steep slopes. Hayden has

e NN 5

discussed the manner of exploration fairly fully and I agree

e ——

with him that superficial coal and the hill-sides generally
are best left alone as slips are sure to oceur. The method
of mwl@mm will have to be by long adits driven from |
sultable pluaces in the valley below in an upward x’gradiant

to meet the coal seams within the hilleside, The direction |
of the adit must be towards the northwest for -me shortest
distance to the coal seams, but the lower the entmﬁ of ‘
the adit is below the level of the coal outcrops the longer
will bej%rwa.ga béfore the seams are encountered, However,
it 1s hoped that by undertaking the expense of such a
drivage not only will the cosl be found in its best physieal

L —

condition, but that the working ean be done without fur thepy

A

drainage arrangements, If the strata assoclated with the
copl seams, both those a;:ve and below the seams, are strong
the need for a large quantity of timber will not arise, and |
V&t the outset it should be insisted thut stone-packing will

be used for mpporting the roof where the coal is removed,

18. (g). After crossing the Ishpushta valley the old

track leads up to the Kotalei-XKhak and then down a long

valley which joins the x i,'mx a mile or so south-west of
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of Barfak, On the way down from the Kotalei~Khak coanl mute

crops are again seen where the Salghan series are cut into &

by séeep-sided glens, One of these coal outerops was
18 feet but thinned away on cach side and contained similar
friable (crushed) coal to that of Ishpushta. There seems

S A AN

no reason to doubt the contimuity of the sewms below ground

;etwwn Imhpummu and ‘ﬁarm}t, and 'thiu is aumgwtad by the

-

in every véay pimilar to that of Ishpushta, and the asso-

ciated strata are also in the same sof t ,weathered condition,

Lhe method of working will have to be the same - a long

L]
/
|
i

adit in falrly low ground driven on a gentle upward gradient

into the hillside in a northewesterly direction to strike

the unweathered seams, ‘l‘u me it seems tmmeeswary to estis

;@;&gah/ Tha qmlity of the coal is

mam qumtitwa of coal, because if the mmurea are conti- !

{ mwua. m B th:tnk mm,y are, and thﬁ coal of the qualit.y

(™

i

-

% in one acre of ground will hold about 1500 tons of coal -~ a

\ ﬁdom seam would hold 9,000 tons per acre,

19, My attention was drawn to certain coal outerops
beyond Darfak on the way to Tala and also near Tals where
& seam evidently caught Tire some years @:a and attracted
attent ion as a heavenly, or otherwise, phenomenon, Hayden
has drawn attention to one such exposure a short dis tance

in
beyond Barfak where/n sectmn 10 feet thick containing

m@mm

3
alternat ifmm of shale amcl coul, quite umuim}}ly work,

there is one good bwd of coal 44 inches thick., This seam

e i

gave samples whiah yie\mad the following analyses:
mwuﬁ& m&" 44&13&@3&: Hiddle of 44-inch

Mm; 28 Qi .
loisture ‘770 6,00
Volatile matter 42,97 ; 14,29
Fixed carbon 31.86 48,19
Ash 17.47 e ' 182
c:‘akw pmperty uli@xt | feebly

L

. given in pam.. 1& t}mn every fcmt thia?meaa az’ a ams.l Be m\

l
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The horizontality of the seam and the character of the
associated beds led me to suspect this occurrence to he &l
Upper Tertiary coal, anl thie conclusion is supported by
the wm‘pwitim W"&i}ﬁr the high sulphur percentage. It

be longs to the sanme class as that of Lataband and Ghorbamd

and may be ugeful for local use below Tela and up the
Palandeh valley, but the full extent lms yet to e deter-
mined in due time by boring. This does nu@ mean to imply
that the deposit is of considerable. importance, I think

it is Tertiary coal and will suffer from the same draw-backs
as the material from Lataband though this is of much better
quality where the samples were talen by Sir Henry Hayden,

20. (h)., TWarin (36°5':69°6') lies about 50 miles
almost due south of Khanabad from which it can be reached
by motor car by the road through Saral Shora, Koshail ;
akhman, Tangi Murch, Akchishme and the pass of Tawa Shah. ‘

The conl outeropes are about 4 miles up the valley to the
east toward Yaram, Several sesms, tilted at high angles,
are seen trend ing NN, W, to 8,.8,.E, whrrm they are eheared.
Higher up the hillside the coal measures are seen again |
with smaller inelination, 30° to 40°, and a north-easterly |
strike, At first the exposure of the highly mnzmm 8¢ ang \
with crushed coal suggest very poor prospects for any lurgc ;
quantity of coal, tut the presence of the upper exposure,
more accessible and casicr to prove by burmg, makes the ‘
Harin coalf leld worthy of notice, The -strata in which *t;he‘
conl seams occur belong to the «mmmm (&aipmm aeﬁu}'
bﬁdﬂ am} thia fwt Mn&a support ta trm mmr m a wn‘tti«- A
nuity ofﬁt}w seama, And seeing that E:ifwin is about 100 :

miles eastenortheeast of Voab-ielekhzarin tle presence of
conl measures to the south and west may be expented,
Analyses of two samples of the Narin coal from

separate




|
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separate seams in the highly inclined strata gave:w l
|
Lower Thick Sewm Upper Thick Seam }

20 feet 15 feet
Hoisture 9.56 10 .88
Pixed Carbon 56,72 47,00
Ash 2.34 11,86
Caking property nil nil
Su lphur _ s ‘ "

pecific Gravity 1.489 1,672

21, As already stated the strata at this exposure are
nearly vertical, the dip is 80°, The uppermost beds, if no ‘?
everfolding is involved, are towards the hillside and the
section seen is of considerable interest., From the top
there are = '
‘ Goft sandstones and shales

Coal AR N D
Upper Conl Semm Bhale 1 * 6 inches
Shaly coal 6 * |
Sand stone i
Shale 3 }
Bhaly Coal ” g " |
Sandstone » By ® i |
“ Shale B v o ‘
A ‘ , Coal ki ? ;
? Lower Coal Seam b Shale 8 . ,
: Coal 2k * 3l

Other thin bandes of sandstones and shales and at least .
two further important coul seams oceur in the slopes and

low spur to the weat be tween the cosl outerop above and the

main valley., The coanl is exactly like that of Ishpushta and
Kotalei-iihak - powdery wien handled but there is no question

of its excellent quality. In taking the sample only the

eoal and not the shule was incldded., ‘The sample errs on the /

side of being too good, but the high moilsture content indie
cates weathered material, Mven now with some care in working

and carefulness in selection fair quantities of good coal

|

- iho. | ‘ oould |
R elrran G5 14 ; . ? b7 i : o
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- : )

could be obtuined in a powdery form, which night be used

with some suitable binder, perhaps cowedung, for local use,
22, (4). Ishkanish (36%26%; 69%10') lies 25 miles at::»m;hm+
ward of Xhanabad by a motorable road via Saral Shora, and
the road southward from Ishkamish through the beautiful
valleys of Flole and Akchishma and down the steep descent
from the Kotal Tawa Shah, is also motorable to Narin
50 miles away. The coal outerop of Ishkamish is 12 miles
away to the northeesst down the northern aia};m nﬁ" the
Kotal-i«Chall and in & vavine near the bridle path which
leads to the bridge over the Chall Dara on the way to
Ehanaka and via Hamakab m the fanous salt mines » fully

10 miles beyond the Chall bridge. The exposure shows about
| 70 feet of mrhmwzmm shales, with roughly 2 feet of

conl, associated with greenich shales and tmp;gmi& elays and
sandsiones which siril®e northenorth-west to south-southe-
east and de¥p at about 45° to the emstenorth-east. The

bede are greatly buekled and folded and yesemble the

|
Triassic beéds of Doab rether than the Saighan series — l
Gtz .. 5 i i v 2 e l
|
;

vmmhwgh t?‘m}w Jurassic strata evidently do show up in the

eliffe of the south bank of the Chall river, angaad sec- ‘
tion along the cliff face the beds are very like the |
Saighan series and trend almost east and west and dip | 1
southward into the eliff sides. A promimate analysis of a
sample of coal taken from the semm in the ravine on the
northern slope of the Hotalei«Chall gave:-

KotaleieChall (Ishkemish) coal
20~inch seam, OJ %

LS

Hoisture 5430 per cent,
Volatile matter ... 22.48 © o
%{ I Pixed Carbon ok 53.54 "
PR N \ Ash ‘os 21,88 " " |
; Does wnot cake, ,i
specific Gravity. .. 1.527 |

As seen by thease results the coal is of relat ively mmﬂw?
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quality, and its thinness, together with the disturbed
gondition of the beds rendeyr the occurrence only of inter-
est for small supplies, say for boilfer Ciring, should
coal be recuired at the mines of Namekab. I understand a
new and direct road is being made from Khanabad direct to
the salt mines of Namakab, It would be a small additional
expense to cont inue the road to the Chall river, but the
decrepit wooden bridge over mia torrent will have tp he
rep laced if eoal or salt is to be taken over. The ¢limb
from the Chall river to the FotaleleChall is very steep
but this is bvarely 2 miles and muy mesn 4 miles of road.

A mile below the Hetalei-Chall is Samandab from wheve it is

possible to motor the @ miles inte Ighkazish even nov when
the weather is fair.

23, (J). Shisha Walang {(55%42' : 67923') comprises a
series of valleys which econverge on and discharge their
drainage through the gorge of Chahildukhetaran in the Dara
Tusuf countyry of Afghan Turkistan. The name Shisha Valang
appears to be quite loeally used and was not known to His
Hxcellercy Gul Ahmad Xhan, the Governor of Afghan Turkistan,
nor to the officials of the Nazar-i-sharif district. The
coal locality had been discovered and deseribed by Mr, C.L.
Griesbach half a century wa“ma 80 it was easily found
with all the assistunce I received from the Governor and
officials. It scems neceseary to describe the route as
Sir Henry Hayden did not visit it during his investigations
in Saighan and Kamard 30 years ego, although he arrived
within a long days mréh of it when at Ah Thorak. “hisha ‘
Walang is 70 miles due south of lazar-i-sharif (36942'
67961}, but the road Journey is over 105 miles. It is best
done by motoring westwards via Deh Dadi to Pul-i-Imam
Bakri (36°38' ; 66°55'), 12 miles, and then motoring south
along the left, west, bank of the Dara Band-i-Baba via
Bodna Xala, 10 miles, and Buinakars, 16 miles, to Pulei- |
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Pulei-~Barsk, 9 miles, and crossing the river there to the
east bank, i.e, 47 miles from Mazar-l-Sharif, Trom Puleis =
Barak a bridle path leads by Bala Hishindih, 10 miles,

over the hills to Chapchal in a defile, 19 miles, and so
upstream by Dehi, 7 miles, and Dara Yusuf (Kala Sarkari),

6 miles, eastwards into the Chahar Aolia valley, 4 milea.‘
and then southward into Shisha Yalang, 12 to 14 miles,

Mo Juraseic rocks are mseen on tha‘murah until the
Chahildukhstaran gorge is actually traversed, when the
Cretaceous limestones, seen repeatedly - Xafir Kala tangi
(36°33' : 66°57'), Pulei-Barak (36°12' : 66°50'), Chapchal
(3692 : 67°11'), Deni (35957 ; 67°15') and other places =
overlie the Jurassic plants with marked discordance (see
Photogreph I1). Southwards from the Chahildukhtaran gorge
the Saighan (Jurassiec, beds) series are well-exposed up the

valleys, but the strata are buckled and twisted and. conge-
quently there is considersble irregularity in the inelina-
tion and lie (dip and strike) of the beds. Coal sesms ave

exposed in almost every steep-sided glen about 2 to 2% miles

gouthward from the pgorge, and although some of the very

thick seams, over 20 feet, have shaly coal, others over

10 feet thick huve excellent coal., The following analyses
are of samples collected from semms in side valleys south
of the fork in the valley which leads up to thée Kotal
Shanbashak and up which a path leads to a deserted site
known ae Darwagzal

Coal samples from Darwaza area, Shisha Walang,
2 miles 8.8,B, of gorge,

A B ¢ D
20«foot seam, Thick seam. near Dar- Pick
& ik . wazna. coal
Koisture 64&% 3.@0 11&?8 53*56
Volatile Matter 29,77 19.06 29,00 35.12
Pixed Carbon © 4B.96 20,90 34,66 56,56
Ash 15,25 56,44 24,56 2.7&5
Caking propexty nil nil nil nil
Speeific gravity  1.458 1.888 1,596 1.344
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24, Agha Muhamad Isan, who had collected the samples
C and D above, found that the local inhabitants have a story
of some Buropean who came half & century uge and found eoal

in & glen since named Jhari Soktha (place of burning), and

that 30 years ago a large stoek of coal was dug out and
after stacking there finally despatched to Kabul, Ve visite
ed the pluce which is in a glen of £ the valley which opens |
southewest from the point of Kohe ieChahilduktarsn and

about 3 miles from the gopge, I found no évidmm of a
burnt-out erop ol conl, nor of any large coal stack, but
coal had undoubtedly been stocked and there was a eliff
section in which several coal seams are exposed. This is
evidently Grlesbach's special discovery (see Photograph I1I)
as the beds dip gently into the hill, and the seams are
8lightly obscured by fine scree which slips down the face
of the cliff, However, the beds are not undisturbed :
throughout the section as buckling and arching is visible 1
Just to the left of the view photographed (see sketch éuau

! e tion). Samples were takey from the exposures A, B, € and :
g 2 D, different seams all ovér 6 feet and up to 12 to even
%am thick, as shown in the sketch., The analyses are

| given below:

Coal Samples from Jhari Soktha, Shisha Walang,
3 miles S.W, of gorge.

10»?%& Iaﬁgn’m Griegbmh'a Iaﬁn;’

seam thick seam conl, small

‘ _ seam,

Nolsture 5,44 6,32 2,00 5.88
Volatile matter 32,50 55,206 35,12 32,56
Fixed Carbon 56 .20 56.52 56,58 58,562
Ash 5.86 . B.90 . 6,30 3.04
Caking property nil nil cakes strongly nil
Bpeeific Gravity 1,372 1,367 1,300 1,360

The excellence of the coal from all four outerops is :
i

evident. It was not possible to take complete éaeums a.u: ;'1
the cliff face was friable and the full thicknéss of the
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seams was not ascertained, but all are of workable thick-

ness.

25, Attention is drawn to the strongly ecaking character
of the coal of sample C from Jhari Soktha which I have
ca&led&rie amm'a‘aﬁm, and I venture to prediet that all
the se coals, inel&ding those of Ishpushta, when opened wp
in an mmathwnd condition, will pmw %0 have gm caling
properties, In composition they r«mmb:m the high volatile
coals of the Raniganj (Upper) series of the Damuda coal
meagures of India, and these, as in the case of the Disher-
garh seam, when the moisture content is below 3 per cent,
and the asgh r:mm:@t roughly 10 per cent, or under, are
strongly caking long-flaming comls. Criesbach had aﬂimﬁzud
(at a million tons per foot thickme ss per square mile) over
50 million tons of coal in 9 square miles in a single seam
6 feet thick, but did not indicate the precise area. Fresu-
mably it is the area behind the ¢liff section shown in
Fhotograph III add the Sketeh i.e. towards the west towards
the main Dara Yusuf vﬁl&y about Dahan-i-Tor (35%42' :

66°17), That there must be an immense amount of good coal
in the Shisha Walang area cannot be denied, but I am not
prepared to estimate the quantity of readily workable coal
in any area over one square mile without s detailed geologi-
c¢al survey supplemented by boring.

Jrom the evidence of the wide extent eﬁ" the
Saighan (Jurassic) series in Northern Afghanistan, and the
fact that I have myself seen the exposures at Shisha Walang
and at Ishpushta and as far afield as Narin, and the final
eévidence of the excellence of the conl in my own mr@lw
from these plsces, I fte%l certain that large reserves of

workable coal will be found, It would be best to make &
road over the hille fyof @isha Valang to Dahan-i-Tor and

complete the &otmr ,rmdﬁ northward from Dahan=-i-Tor through
Dara Yusuf to Pul-ieBarak, and so connect with llazar=i-ch

B T g T
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in one direction, and alge to open a road southward by way
of Saighan to Bamian or into Bandei-anmir to Kalas Jafir in
the opposite direction, The objective in both cases being
the construction of a railway scuthwards from Kilif on the
Oxus on the Russian frontler to join with another from
Kabul to Herat, linked with the Indian border through
Jalalabad and the Iataband, However, before this can be
even considered, perhaps it is essential that a sufficiently
large quantity of eoal be proved by careful geological
mapping and boring in the Dara Yusuf country, I have

little doubt that this could be dome quickly and that other
unguspected areas of workable coal would probably come to

light during the same investigation,

26, (k). Chall (35938' : 67934') lies in u deep valley
round the sldes of which, both towards the Sabz Kotal
(Kotal-i-Sauzak) to the southe-east and the Kotal Bala Gali
to the west, the Cretaceous limestone oceur and have in
places slipped down the slopes below where greatly weatheye
ed coal-bedring strata ocour., Th&me coal measures are
tilted at varlable angles and being soft and friable will
be subject to landslips if important excavations are masde |
in thqm'withgut € laborate protection. Fmr'ﬁhaua reasons
I consider the coal occurrence in the Chail glan a&e Tan e
attractive in spite of the fact that coal seams do ocoour
on the west aide of the valley below the road down from
the pass of Bale Gali, The Saighan series cont inue south,
up the Chail valley and are seen, otill in a disturbed

condition but without good coal seams, on the western side

of Chail lake. Coal seams are, however, exposed on the
way from Chail lake to the Sabz Kotul, KotaleieSauzak of
Hayden (85935' : 67939'). (ne seam immediamtely below,
south of, the bridle path is exposed in a stream barely one f
and a half miles east-south~east of Chull laeke, It is over
6 feet thick, strikes northewest and dips aauthﬁwsat at



3&0’ ;

at 60% The mnalysis is given below, Hayden found the
best seam of his tour in this vieinity, Kotalei-Sauzak,
in a 10-foot seem to the left of the road (he was coming
from Ao Khorak). Hie coal gave the analysis B below:-

&-«fw:’ seam wu»rﬁ;t seamn

: Gabz Kotal ‘ Kotal=i-Gauzak
Hoisture 11.14 7.20
Volatile Matteyr 33.22 , - 29.41
Pixed Carbon 46.54 61,10
Ash 9,54 2.29
Caking property nil Slight
Sulphur ’ ? 0,49
Specific Gravity 1,469 ?

These way be from the same seam. My sample was from
a stream bed and thus the high moisture is fully accounted

for, Thearea in question is very difficult of access and

was the limit of Sir Henry Hayden's exploration, The Sabz |
Kotal or Kotalei~Sauzak appears to be the boundary of Dara |
Tusuf in Afghan Turkistan and Eamsrd and Saighan in
Kabulistan.

27, (1).  Ae Khorak (35°33' : 67°41') lies in an open
valley through which the Saighan series are exposed from
the saddle of Sabz Kotal to beyond where the road from —
Chail turns south for the Pas Kucha Kotal. The lower part
of the beds containing the coal seams occur on the northern
side of the Ao Xhorgk valley und are disturbed and broken | |
and weathered, but the higher strata dip steadily southward.
Presumably the lower beds beneath ths;m, say in the
Jindikol side-valley up which the road from Chail passes,
will also be undisturved though at some depth, It will be

& point to prove by boring how deep the coal seams lie at

"é‘ :
Jindikol, halfway from Ao-Khorak-i-Bals aed Pas Kucha, and
also their gquality. Hayden took « sample from a crushed *
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‘about Khargin Dara (35%12¢ ; 67°2%). In these two cases

26.

G«foot seam b low Ao Thorak and the analysis of this gaxes»i

Coal, 6 feet mseam,
one mile east of A0 Khorak

Moisture 780
Volatile Matter 30.26
Pixed Carbon = 388,10
Agh 24,94
Caking property nil :
Sulphur 0.87
|

Although this analysis looks unattractive it is to be
remembered that the coal messures comprise more than one
geam and that in places where the strata arce contorted it f
is the best coals which crush most easily, Furthermore, the
Saighan coal seams are known to ocour at Ishpushta and west
of Doab-i~lekhzarin, and Sir Henry Hayden found them on |
both sides of the river below Kadar'villagﬁ (35°217:699311) ,
He found cval shales in this viginity and did not then
think a boring necessary to see 1f better seams oceourred
below. Hajar is over 16 miles due south of Chail lske, and
the Hajar valley opens eastwards through Xamard and ulti-
mately Jjoins the IMunduzeBamisn river at Doanbe.islekhzayin,
Hayden also recorded the oceurrence of thin coal seams in
Saighan near Xhwajagan) (35°12' : 67945') at Delchi
(35°11' : 67°45') and again in Begal (35°11' : 67%30')

the coul found was both thin and poor in quality from the
evidence of the exposures seen. Finally it is to be xsmems

bered that the country to the west has not been explored,
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" unde®) one square mile of area represents a million tons

‘of 10 feet m*xci more have been secen, a few workable aress wi‘ﬁh

.ed 50 million tone in one seam in 9 aquam‘mles in' the

Part III, - The Mineral ‘ammu of Afghanistan,

28, Cmul: —ﬂm mat imﬁg,wrwmt mmeml for Afghanistan is

"eoal, In 'the precﬁdim pwes 4t haa bfan Mde clear that.

80 far as emtem,&fghmiatm is wzxgemm-m,axtmsive

daremt_ of gmzd'qwmty@dal qflwarka};la mixzkm 88 has been

nor appears 'likély‘tm be "fbundi*umuﬁh of thcmndu Kush,

On the other hand it }u .8 m:mm eqmll:;r czl.mr mmt there is
an extensive aaalnbmrimw mrmaﬁim w:ith t}riak‘ Beans of good
eoal north (:f the Hindu mfsh, but that in mmm of the expoe-
sures seen the coal is so erushed and amtwma 08 to be
unwcxrmble, Tm recorded exposures of the se gnod coals are
rﬂaﬁvaw mw :m & very large area .‘Ln which the coale
bearing strata is known % oceur, 80 that it seems unduly
pessimistic to give wp hope of finding these thick seams of
gea&i coanl in an undisturbed condition, It is not mf!’ifzimﬁ
to visit isoluted areas at considerable cz.imancm apart ma
from the data secured deduce where workable aqxxutims may
be expected, It is necegsary to search the txéﬁmry bygm#ﬁ
logical surveying and so uwnravel the behaviowr of the
various rock formations and to decipher the ﬁtmmtwﬂ in
whiech the sstmw now ocecurs. Ny so doing 11: wul m paau
sible to traw the coal measures clearly w:a,x hmm Mtz%la
doubt, locate some ares whe re the ennmtima for workh:g

are relatively attractive,

When it 1s remembered that one foot of coal over (or

and that a 10-foot seam in the same area will be mwmillim
tons, it Mam diffieult to believe that in a streteh of

: , 4
100 miles md a width of geveral miles, where several seams

considerable vesevves will not be round. ﬁriesp«am;_#%imtwig

Shisha Yelang area, but this still xe cgmima ywoof tha.t 3t ’
is all worxmz.a. amnvw. m pmmuuxma mm) B
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great and there is no doubtl that, 1f the beds were not faldﬁd.i
the exposed and hidden coalfieclds of Afghanistan would haid.
workable supplies computed at several thousand million tons.
From the geolopgical data collected by Grie u%w&* Hayden and
myself, I feel gonfident that the severe folding has been
restricted to cartain definite and marrow zones., It would
follow that outside these beltes of folding the coal measure
strata will be less disturbed and the problem is to find such |

areas of 'mm}. geams at a workable depth,

29, Iron Ore: Sir Henry Hayden and others have discussed
the irem-ore occurrences briefly and it would appear that the
chief iron ore belt lies south of the Hindu Kush and follows |
a strike obligue to the axis of this range. There seems to |
be a convergence in strike from some deposits near Kalu |
(/3‘4"401 : 63‘2’)&:0&%2& of Zohak in the Bamian valley, through
Ghorband and Aahaw&(35 §:64°10' ) to near Paﬁwan or Jabuleus=

|

\

|
siraj (35°7' : 69°14') and on north-esstward into the 4
Panjebir valley. I can say very little about the iron-ore ‘
belt as I did not see any very great workable deposit in the
lower Ghorband valley, near the first bridge from the Kahiat.an’
end, where the motor road to Damian from Kabul crosses it. :
As I made the crossing no less than four timé and still did
not see what I would consider attractive deposits the ’gwd
eawrranwa mist be in lentlcular deposits within the hille
gides smay from the road., Haydén himeelf vemarks that - "The
mpsses and bands of hematite would yield large c:mautitiéﬁ off |
ore, which could be obtained at comparatively little cost, A;tv{
the same time no individual deposit appears to be very exten-
sive, Information as to the quality of the ore must await
the results of complete analysis",

The conglomerate bed of the Red rocks mmn under the

ruins of Kala=i-Zohak aamainslm bbles of zwmum of excellent ‘

1

quality, but the quantity of ore is relatively smll. Inei- ’.‘r
dentally this ocourrence shows that the Mn Mmatite m:mrmg !
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be ar ing rocks were mwmt to erosion in Upper Cretaceous
time so that & very large amount of iron-ore must have been
removed and swept away. However, a great deal definitely
remaine in the iron-ore belt indicated., One large outerop
was located by Sir Henry Hayden a mile up the small strean
that flows into the thﬁand river near the firet bridge

4 miles above lMatak where the river debouches from the
gorge, The bed sirikes northeeast, with the enclosing
slates and limestone, and dips 80° to the southeeast. It
continues for 200 yds, and is 50 feet wide, Assuning a
depth of 100 feet this deposit alone will contain about

half a million tons, This is not o large quantity so that |
other deposite must be located and tested, Hurthermore, it ‘
is much more satisfactory to work from one great deposit ‘
rather than shift the source of supply frequently, This is ‘
specially necessary in country where transport is difficult.

Por this resson attention muet be given to the sapposed i
immense deposits on the range northeeast of Xalu (34%0¢ :
68°2Y), and to the north of the Kotalwi-Hajigak (34938 ;

66%41),

Lead-ore or Galenas: The lead nmine nf Faranjal
(35%1* ; 68°41') was not working when I passed through the
Ghorband valley, but it has been described by Hayden. The

lead ore oceurs in brecciated (broken and re-cemented)

limeptone, but no survey of the mine appears to have been
made and so it is impossible to estimate the trend of the
ore, Smelting operations, using charcoal, were conducted
locally iﬁ small open hearth furnaces capable of working a

charge of about 10 lbs, of ore, Hayden also mentions
oceurrences of galena 3 miles east of Lolinj ( 34745’
687 38 ); at Ghilan { 34°56’ 168743 ) in the Parse

valley; near the head c;:f‘ the Chap Dara in Hamian; and at

the head of the Khorak valley in Kamard, He says, however,
that the Chap Dara and Chilan oceurrences are trifling and

0 A U TR I U R+ i o



30,

and of no economic wvalue, [

Gopper ore: MHayden mentions a small eopper ore depos
git in the Kimchak wvalley in Gharbmd, but considered /of
no economic value. I vigited s worthless copper ore depo-
sit at Kalai Fatih about I miles northewest of Kot-i.Ashru
where a German engineer sppears to have found time to dig
out 8 tons of roek carrying copper pyrites in two years.
Nonme of the material seems to have beén concentrated or
sme lted, il,e. the expenditure was as usunl in these z:irmms-_
tances a dead loss to the State, Hayden visited a similar
depopit in this vicinity in the Konakhumar valley in

¥aidan « possibly the same ococurrence as nine,

Gold: Griesbach hud discussed the gold mines of the
Nendahar area and layden refers to a matm vhere pyriml
was mistaken for gold in an occurrence of galena in the
I?am;; valley., 1 had no personal eontaet with any gold mine

in the areas I vigited,

S1, Sglt: Perhaps one of the moet important nminerals
now being worked in Afghanistun is gplf at the mines about

§ miles north of Namakab (36°36' : 69°27') barvely 20 miles
east of Khanabad (36°40' ; 69°') in Badakhshan. From here
the blocks of rock-salt are carricd on donkeys and some-
times on camels westwards to Xhanabad and southwards ‘é
through Ishkamish, snd finally fross the Hindu Fush to
Bgmian, Ghorband, and Jamuleus-Siraz (Parwan) for disposal
in those mrkata. Some donkeys make the full journey to

Kabul before the ir load of salt is disposed of, As the
Journey often takes more than a month, the price of the (i

salt in Xaul is many times that charged at the mines. 1
1
I visited theoe nines and it appeared to me that very large
gquantities of selt are available and that the mode of

mining could be made considerably more efficient without \

any inercase in the cost of extraction, and it is evident ﬂ

{
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evident that with the system of motorable roade now avail-
able and in process of construction the salt could be cheap-

ly transported to any of the places mentioned above,”

. Gypsum: Hayden records the presence of large quanti-
ties of gypsum and of the ornamental variety Alabo gtax'/

\ at Dasht-i-Safed and in the vicinity of Ishpushta. There
appear to e several other localities where this mineral is
found and s emall trade im carved work is now established.
The manufacture of Plaster of Pards was cmducted with
the local gypsum which peened quite suitable for the

Purpose.,

Gerpentine: A handeome serpentine occurs néar Balula
and at the confluence of the Damian river and the Shambal
~which flows in from Balula (34°52' : 68°5'), A small trade

in the manufacture of beads for prayer necklaces is in
eéxistence and a few tons of serpentine have been brought |

through to Peshawar by lorry during the last few years.

apis guli: The famous mines of Natural Ultramarine
or Lapis Lazuli (called Lajward in Pashtu) occur in Yamgan,
Badakhshan, The exact locality is in the viecinity of the
confluence of the Kuran end Manjan rivers mbove Lajwar Shui |
(36°14¢ : 70°50') up the ¥okeha valley 40 miles, roughly,
south of Jurm (36°49' ; 70°50') which is mbout 16 miles
pouth east of Faizabad, The mines were not at work in 1936
but stoeks had been accunmulated in Kabul vhere a cutting |
and polishing factory is operating., The finest material is
a splendid blue, btut the selling price in Mabul suggests an
exaggerated ildea of the value of the stone, 1 did not visit

the mines,

Sulptmr:  Sir Henry Hayden mentions that sulphur
in considerable quantity is found in the hills on either
side of the Kamard river at Dasht-i-Safed. The su lphwe
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oceurs in mmall nodules mj‘mu vand, wiich grades to a
fetld limestone, overlying a thick bed of gypsum, Traces
of sulphur occur @lsewhere, as at the thermal spring near
Sadmarda (34°20' : 68°42'), btut this is deposited from the
water and the guantity involved is thought to be amall,

328, Limestone: Tufa and massive limestone oceur in
large quant it ies in eastern and northern Afghanistan,
Practicaelly all the stone lime made in' the Kilns around
Kabul is calcined tufa gathered from deposite in the vici-
nity. Little or no use has been made of the more massive
lime stone such as that of Jagdalak in which the rubies
oceur, or that of the fossil limestone of the Shambal
gorge, or again the Cretaceous limestones which ocour so
extens ively north of the NMindu Kush in Afghan Turkistan and |
elsewhere, Limestore for lime or cement manufacture could
probably easily te arranged for slumost any site chosen for
such works, The fallure of the cement plant at Xabul is |
not due to any fault in the raw materials, but to defi- !
ciencies in the plant erccted for the manufacture of cement,

Marble quarries have been opened in pluces where -
suitable crystalline limestone is available as near V
Hazarabad (34927 ; 70%21') € miles westenorth-west of
Jalalabad, and again in places 20 miles south-west of
Eabul, tut in neither case is the demand regular enough
for systemtic working, 7The same ramark applies to some
of the fine-grained eompact (retaceous limestone north of
the NMindu Xush, Some of this material would make excellent

33. The anthors of "A Brief Survey of Afghanistan"
(1313 A.M.5. 1934) give a mineral map of Afghanistan which
shows almost a complete alphabetical list of ninerals

available in the country. Such items as Aluminium, Wickel, ﬁ
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Nilkel, Silver, Tin and Zine are largely imaginary or refer
to amounts of scientific interest only. Purthey minerals
such as Mmmm, Graphite, Mica and Soapstone require
closer examination to establish whether the material is
available in quantity of a marketable quality. Otler
minerals again such as Amythe st, Beryl, Quartz, Ruby and
Tourmaline belong to the ¢lass of gemstones and it is |
exceedingly doubtful if the Afghan msztwial could ever sell
in competition with similur Jewels of fmign origin.
Taken "by and large® as the Amricsns say, the actual ‘
mineral wealth of Afghanistan, as revealed in Museum specie i
mens, in the bazars and in the ornaments of the people is J
relatively emall, This does not mean that the mineral i
resources of the country are small, but the evidence esta~
blishing rich mineral oceurrences has yet to be produced. L
The first consideration of the minerals of any umntw%
is natwally that of the precious stones known to occur in
it. 1In this case gemstones are an unlikely source of
considerable reverme; The next group of minerals are those
involving the more valuable metals - gold, silver, copper,
lead and zine -« and here again the actuanl results so far
have been disappointing. Salt stands out as a definite
requirement and so the wmines continue to produce cut blocks
of rock-salt which are carried far and wide, Building
stone and cement-making materials are available, buia.the
greater proportion of the people eithey live in mud houses
or in tents or simila portable shelters and even in caves
at certain seasons in the higher ranges. ZHxcept at Kabul
in a small way there is little evidence of g mineral indus-
try involving the use in large quantities of coal, irén ore,
limestone, sulphuric acid, and similar substances where

iron end steel are made and cement and other products

g e

manufactured either for domestic consumption or export.
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PART IV: - General Considerations of Survey.

34, The purpose of nmy deputation to Afghanistan was to
give advice in connection with the development of a ecolliery
in the lLataband Pass., This investigation was carried out
on the l4th May, 1936, and my adverse opinion on the q;!.wac.31.31.‘!33?j
and quantity of the so-called lignite near Dahangai
(Lataband) was verbally given to the Afghan Minister of
Commerce in Katul on the 16th May, The 1l5th ¥ay was a
holiday in Kabul, On the 19th Way I began a general tour
of all the knowm coal localities on behalf of the Government|
of Afghanistan with a view to giving an opinion on each
oceurrence as regards development, This tour was undertaken
with the full approval of the Government of Afghanistan who
provided me with s gulde~interpreter « Agha Muhammnad ‘v x
Isan (msece Photogreph IL1I) »- and made all arrangements for

theae ‘vmim, Details of the wvarious ecoal ccourrences have

N RN oo e

been discussed in Part II of this report, where notice was
drawn to ms wide area in which the Jurassic (Saighan
series) me}m had been found, Partiocular attention was |
given to the fact that these beds contained attractive seams
of eoanl in pluces a8 wide apart as Shishh Valang and Warin -
over 100 miles,

35 . CeL.Griesbach had already focussed attention on
Shigha Walang half a century ago, and Sir Henry Hayden, by
8 process of elimination showed that the hopes for lama

supplies of coul in Afghanisten, so far as he had been ahla

to exanine the country, lay north of the Hindu Kush, ,
I think I have made it abundant ly clear in the previous i
pages that in my opinion a quest for coal around Kabul and
in eastern Afghanistan generally is simply a waste of tine

and money, and hasg bem in wer @ime Six Henry Hayden and

Dr. Walter Saise viaimd Mghmimm 30 years ago. It 1s
eqmily evident to me that the pmmmlmiea for fiumm, a !
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one or two areas I visited, but if the petroleum of the

these expectations must be preatly modified,

35

a valuable wrkable coalfield in Afghan Turkestan or at

any rate north of the Hindu Kush are definitely ena‘oumgin@
It was not possible in the course of rapid traverses,
without suitable maps, to work out the details of geologie
cal structure, but what I was able to discover indicated %
that the coal-bearing strata were not everywhere crushed

vy foldingp also that by a very careful survey gently
inelined beds, perheps with hidden coal seams, might be

found, and, subsequently proved by boring.

36. Although many areas in Afghanistan are gaol@gmm&w
unknown and the whole country requires a careful amma»
tion by actual mapping yet a great deal of informstion is
now avallable in regard to the mineral resources of the
gountry. If I may judge from the data st my disposal - ;
from various reports dsak dating back a century, f{rom the
evidence of the minerals displayed in the Commerce museum, ‘
and from my personal observations and enquiries « I must
reluctantly conclude that the mineral resources cannot be
considered attractive, It is true a long list of minerals
has been proved from various exposures, but when these are
examined in detail they are often found to be optimistic
reports quite minleudim to amining engineer, No ocour- |

rences of bauxite are known so that the reduction to alu~ |

mmium with the abundant hydrmleatric power resources af.'
the country cannot even be considered. So far as I know
chromite and mangenese deposits of suitable quality and in
gsuffiecient amount are aleso not }mm and thus the hopes of
electric smelting and the preparation of special n'taelu

be long to the realm of dreams, If petroleum may MW in
Cretaceous strata there is a remote possibility of oil in

Oxus basin is assoeiated with Hocene strata then even
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donkey begin to look out of date along the mot ox W&Mxm;&{

3‘%;

37, There cannot be any doubt regarding the vast amount
of energy running to waste in the streams of Afghanistan,
but, owing to the bare hillsides of the valleys in which
the rivers run and the softness of the rocks, almost any
shower of rain converts the sivesns into veritable rivers
of muds To cope with this silt and also to attain storage
most hydroeglectric sites will require expensive storage
dams, and so the initial outlay may be higher than what
may at first www likely. 1In mnamumee. of this the cost
of the eleetric energy will be greater even to a nearby
consumer, but if the hydro-electric works cun be s0 located
as to be certain of water, as at Jatuleus-Siraj (Parwan),
then there may be the cost of a long transmission line to &
large city or industrial area, as in the case of Kabul,
However, water may yet be one of the greatest fineral assets
for power purposes (as it already is for agricultural needs)
that Afghanistan possesses., Questions of water storage : f
for irrigation refer specianlly to sites for dams in some of
the gorges in Afghan Turkistan where ideal conditions exist
in several plapes - as at Tashkurgan and gouthewest of |
Hazar-i-gharif,

38, The efforts of the devoted few, both Ministers of |
the Government of Afghanistan and others, who have given up
their whole energy for improving the conditions in the H
count ry, comaand the respect of their neighbours in India, |
Persia and in Russia. They have to guide their people - a H

deeply religious, demoeratic and manly nation - with the

progress, The dawn has already come in Afghanistan, where |
motor buses can run through the Shikari defile, ﬂfl("augh the ;
Hindu Kush, safely and make the journey from beyond Mazarei=

Sharif to Kabul in under three days, and continue to J
|

Peghawar in two further days. Already the camel and the
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a meane for transport., The habit of stopping a bus by
gignal is as faniliar now on the Afghan roads as it is in
India, and it scems quite certain that the construction of
railways along the main routes will meet with no other
diffieulties than those of the mountain sides and river
eroseinge, ¥ With cheap and rapid transportation it will be
impossible to make any real industrial progress in Afghanis-
tan because the eseential factor gogl must be made avail-
able, Pittsburg, the Dirmingham of Mria% developed into
the great iron sselting centre it is todayy simply because |
means were provided for the efficient transportation for
1000miles of the iron ores of Mesabl and Wisconsin to the
coalfields of Ohio,

39, Mineral industries develop best in the wicinity of
coalfields. This ie especially true in the case of the
heavy industries - irone-smelting and steel-making operations
The fabrication of iron and steel products follow when .the‘m
metals are avallable at small cost where fuel is also cheap
and abundant, In the case of cement works it has semm::iw.
proved more costly to take the limestone to the coal and éc |
the fuel narmily comes to localities where good limestones
occur if cement is made, In Afghanistan the resources in
limestone are inexhaustible from a practical point of view, |
Deposits of good quality hematite have been marked down 1
in definite localities where large supplies can be cheaply [
worked, The only mineral of this trio agbout which an un- 1
certainty exists in regard to sn assured supply from a |
definite area of easily wrked seams is coal. 7There is
very good evidence for believing in the existence of large

reserves of coal in Afghan Turkistan, but owing to ite

remotene 8 and the absence of maps, the coal occurrences

require more detailed exauination, both by geological |
suﬂaymg and prwim by bore~holes, before a final opinion
can be given as to the maat;" suitable area for development, |
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Shisha Walang is probably the most attractive area we now |
of and Griesbach estimated over 50 million tons in 9 square
miles in one scam 6 feet thick., This area probably holds
at least three distinet seams each over 10 feet thick but
I was unable to satisfy myself as to the area in which the

seams would be worked in undisturbed strata.

| 40. I think I have now made it clear that there is
E every reason to believe that eximienceg extensive coale
bearing strata oceur in Afghanistan north of the Hindu Kushj
and that large deposits of good workable coal may reasonably
be expected if carefully looked for by geological mapping.
It is my opinion that if the Government of Afghanistan
intend to cremte iron and steel industries they must have
rallways and this means assured supplies of coal. If ny
understanding of the situation is correet tlen surveys
along the proposed railway alignmente must be carried out,
and topographical maps of the repion in which the coal- ‘
measures occur must aleso be made available, I think the |
~expectations Justify a serious and exhaustive geological
survey of the Jurassic coal megsure series in the area
v/ Dara Yusuf, Hajir mld alghm by Kaward into Haibak, %he
area is roughly 3600 aqmw mimm mnd cwld ba rapidly
surveyed by triangulation and plwm}aﬁétd followed up by
careful geological mapping, The geological aurwy apmmi
over three field seasons of 6 muntm?%wi& vield a map of
cons iderable detail, but as the geulmiml structure appears
to be falrly siwmple it is almost certain that conclusions
as to the location of coalfields would probably be arrived
at much sooner, In thie event the peologiet eould be

diverted to other economic problems - e.z, sites for dams,

advice on rallway alignments, reserves of iron ore, ete,

41, Practically all toporraphical, geological and

mineral surveys in u’ghaniamm huve been carried out W
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|

officials of the Government of India, by Buropean travellers
or by experts engaged by the Afghan Government. After what
I have seen regarding the useless exploration of the copper |
mine near Kotei-Ashru, the failure of the Xabul cement
works, and the %ﬁf#ﬁ‘;ﬁ,‘c’;ﬁmwpf Herr Baumgartner; and also
after ali I kmv;% read by German and other writers on the
geology of Afghanistan (which ie either baeed on the work

of Hayden and Griesbach or is inaccurate), I am certain

that enormous sums of money have been simply wasted on

worthless work., My opinion ips that if a serious attenmpt

|
is to be made to develop the coal resources of Afghanistan

the topogrsphical and geological surveys should be made by

British swrveyors and geologists, In the case on which ’
I am specially advising - an area of 3,600 square miles ‘
southward from Dara Yusuf and Halbak to Kamard and Saighen »{'
the topographical maps woeuld be guickly made after a rapid f
Plane table ond trigonometrical survey of the area, It rkggde
might be quicker and even cheaper to carry out an aeriagl |
BUr VEY o }}:‘.ﬁgﬁv former method eeems suitable the Survey of
India might perhape be approached for the personnel., In

the latter case the Alr Survey and Transport Co, Ltd,, ‘

Dum Dum, could do the work with great efficieney.

42, With repard to the services of a geologist for the
tract indicated above, 3,600 square riles, I think a very
careful survey of the whole tract would take 3 work ing
8easons of 6 months each, But it is probable that a suit-
able ar‘éa’»ﬂfﬁr»m ﬁéring am the development of & good coal
mine will be discovercd long before the entire area of
5,600 square miles is examined., Jurthermore, as the geologi~
cal structure is not complicated and two chief farm&mma

are involved - the Jurassic (Saichan) series and the over-

lying Cretuceous strata - the pate of survey might b faster
than has bteen estimated by concentrating on the outerops of
the Jurassic rocks. To be quite safe it would be advisable
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advisable t engage a geologist for 3 years, He could be
selected in London by the Director, Geological Survey of
Creat Britain or secured from the Geological Survey of
India, In both cases, and I thimk the latter more suitable,.
it would be wise to place the geologl st under the control

of the Government of India for pmy end pasesages, etc., but
for it to be understood that he was the servant of the

Government of Afghanistan, In the winter months he could
return to India and remain st the headquarters of the
Geological Survey of India and devote his time to teaching
two or three assistants from Afghanistan, This recess 1
period might also be utilised for making visits to collier-
ies, copper mines, mics mines, iron smelters, steel works, ‘
potteries, cement and paint works in Bihar and Bengal,

The terms for the geologist can be arranged in accordance
with the rﬁ:ﬁ.em for pay and allowances, which excluding

travelling expenses, would b of the order of £1500 a year,

43, = The question of securing a boring expert would be
gasily dealt with if such a man was obtained in India and
recruited with two or three assistunts vwho are expert
drillers, These men together with two seta of core-drills
capable of voring to a depth of 600 feet should nominally
be placed under the orders of the geologist. He would “!J

indicate where borings were required and in this way prove ll
corclusively the depth, thickness and quality of conl seams

.1

in concealed strata, ¥ The bvoring machines would prove

inveluable for other work such as obtaining water in the
areas where alluvial deposits absorbed the wfﬁ‘me mﬁt&ra
or whe re the sarface waters wers unpotable, The Afghan H

G-a#armmnt already possesses a drill which has been found

to ke complete but which requiree u more efficient crown

for rapid drilling in hard roeks, Thies drill had lain

unuged * geveral years untll inspected by myself and fo |

to ',Qare or less completes It was pul together and tes .
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tested by Mpr. Rees, the Carage Superintendent of the Britigh
Legation at Kabul with the generous permission of the
British Hinister. 3By so doing, the British Minister had
saved the Alfghan Government purchasing a new drill for
possibly He, 15,000, X

44, The question of communication and transport Ws
the Dara Yusuf region unattractive from the point of view
of people in Xabul, At present the motorable roads are
via Charikar and the Shiber pass to Bamian on the one hand
and Mazar-i-Sharif via Doab-i-Mekhzarin and Maibak on the
other. An extension southward is necessary from Pul-i-
Barak viaﬁ Chapchal and Kala Sarkari (Dara Yusuf), and a
new road from the south via the Ak Robat pass and Hajir
from Dasuian., A better route to Katul from Bamian than by
Ghorband would seem to be by a new road via Zohak to Kalu

..L,
and so over the Kotalf Hajigak to Gardan Diwal and so by

the ﬁimi pass eastward. Iven by this shortest route, aammw
mg[\motmrmbla road constructed,the distance from Shisha }
Walang to Kabul will be nearly 250 miles,.” For a bH-ton
capacity lorry the petrol consumption may be 5 miles per
gallon or 50 gallons each way say 100 gallons or $00 lbs.
of petrol as an excessive figure, Neonomy would be effee-
tive .by using heavy oil in diesel engines ,but still the
carrying cupucity of the lorries is small and the Journey |
would take at least two days. For a delivery of 20 tons

of coal a day roughly 20 lorries would be required, of

which only 4 Would be arriving esch day. Some economy _‘
may be further effected by having steam-driven, wal»fired

lorries of § to 6 ton capacity. They would probably require
3 lbe, of coul where 1 1b. of oil was suitable and each
Journey might require over a ton of coal, going and retune-

ing inclusive, 8o that less than 4 tons, in a b ton lorxy,

would be disclarged in Habul, This will mean a fleet of

some thing nearer 30 lorries for a safe delivery of 20 tons
0%



kept informed of the conclusions I was obliged to come to
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of coal & day in Kabul, The odtlay will Ye in the neigh-
bour hood of Ks, 4 lakhs Indian for the steam lorries for i
the asupply of roughly €,000 tons of eoal in Kabul annually.
It is difficult to estimate the working costs now as all |
the figures are merely tentative and subject to consider- |
able modification by the lorry manufucturer wnd the vendor
of crude o0il for the diesel example, I think the subject |

of railway construction is thus worthy of consideration,

Part V, » The lmmediate need for fuel in Kabul, |

|

45. After completing my tour of the coal oceurrences of

Ghorband and those north of the Mindu Kush with a view to

arriving at a general conclusion regarding the potential t

coal resemrces of Afghanistan, I was favoured with an ‘;
interview by the Prime Winister, M.R.H,Sardar Muhamsad

Hashim Khan, on the 17th June, 1936, His Highness had been

after each examination of the places I had been taken to
see, including those of lataband (Dahangai) and Ghorband
(Faragard). While satisfied with the possibilities of
development at Ishpushta, Narin and especially Shisha
Waleng, the Afghan Prime Minister stuted that the necessary
exploration by geologileal mapping and by boring would take
time, He was antious about the present requirements mnd
eémphasised the necesshty for a large smupply of fuel for
domestic purposes, for the burning of bricks and limestone
for building materinls in Kabul., The most pressing need
was for coal for brieck and limestone 'urning especially
during the next three years, The gnnual requirements for
Kabul and its suburbs were computed as -

(a) 8,000 tons of lime, at about Re, 8/« (Indian) per
ton at Kiin,

(b) 60 million bricks, at about Ra, 7/8/- (Indian) per
1000 at Kiin, . “
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a limited period if the mine was managed by a first class
ecolliery munager., The question is whether the large
percent age of sulphur, 2,5 per cent., in the fuel would
affect the bricks and lime and render these products :
wnsatisfactory for good buildings, On vieiting the brick
and lime kilns in and around Xabul it was quickly seen
that the kilns which used wood fuel could not be adopted
far coal without absolute reconstruction. It was also
discovered that a emtinuous type of aoal»f.ired brick kiln

/{‘hwi been constructed and used when Ghorband coal was

available a few years ago. The kiln was abandoned and

could not be restarted without Indian workman so that

I was unable to caryy out a test with Lataband lignite,

| Mo such test appears to have been made previously and

I Yuve not since heard if any trisl has been made. DNata

of this kind are not easy to obtain except by trial, but

on theoretical grounds the sulphur would combine with iron
compounds and cause fusion at somewhat low burning
temperature s, Also in the presence of caleareous matter
the sulphuwr would combine with l1ime to form gypsunm in the
form of'@lmtar of Paris', Y1t is evident that in the one
case the bricks may i‘ﬁée in burning while in the other
\mm the lime made by burning limestone with a high sulphur
coal may be quick setting., These defects do not appear
very serious and it was for this reason I thought that the
Lataband lignite might be used, while available, for bricke
burning in continuous kilns and separstely for lime burning
in specially designed kilns,

48, The asbject of limestone and cenent degerves
séparat e notice. At present a tufa limestone is burnt for
lime in the Xabul valley.,  The kiln employecd is of the

eircular, squat, shaft-type using brushwood and camel thorn

largely as fuel in the basal or hearth of the kiln, Above

this on a grid arch blocks of the Limestone are placed and
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could be best carried out by the manufacture of a reliable
cenent, not necessarily Portland cement, and that all
construction be carried out in concrete instead of with ‘
ixidii‘fefent ricks and relatively poor lime. I saw the
derelict cement factory at Kebul and was prepared to go

into the matter of ite fullure if provided with the plans
and files, as I had 1ittle time to go mm the question
section by section in the works without detalls. There is
ne reason why a falr quality cement shonld n;at be made very ‘
cheaply from local materiasls and the available fuel to |
provide tie conerete neceéssary for the bullding requirements
of Kabul., FPor special work imported Portlend cesent will

of course be necessary as ls the case at present, I made
enquiries why the cost of imported Portland cement at Kabul
should be Ras, 170/~ per ton while it is only Rs, 47/- at
Quetta, and found that the price included an item of Rmé@/g
which should not exist and could be rectified by enquiry. L
As regards the remnining He, 123/., I should imgiﬁe the |
price F.0.R, Peshawar might be quoted at Hs, 63/~ and that
it is o matter of transportation economy to reduce the L
rémn ining Em’ 60/~ very considerably for a distance of | |
200 miles of wmwh over 160 miles is in Afghan territory. |

80. All the suggestions made in these concluding parae~-

graphs are pul forward with a view to meeting the mquire-

add that as a further measure of assistance I of fered, while |
in Xabul, to obtain through friends in the Jharia and ’
Ranigan] coalfields not only adviee on mining and boring
Plant, ut also the men to work them, I have amée been
assured that it will be possible to provide one or two col- ||
‘liery mining engineers, several under officials and skilled
miners or mechanics including drillers, as well as exper-
lenced bricke-makers and lime-burners, - I made it elear that |



|

47,

|
that such men should be specially chosen and of particular- i
ly high moral character, and that their future re -emp loyment |
in Indias would be influenced by the ir behaviour during ‘ i
> their period of cmntrﬁct. Also such men engaged in India
would, allowing for the special conditions of their employ-
ment, draw salaries comparable to those of equivalent
standing in Afghanistan., In conclusion I must add that it
mugt not be forgotten that thesgzg;kawahift suggestions to
tide over a short period of three of four years while Kabul
is being re-built and a new industrial regime is being |

,fum established, It must, however, be clearly understood that

in the meantime steps must be taken to prove and develop
those potentially large coalficlds to which attention has
been drawn in this repart, It may even be necessary, as 1n;
many other countries, to enecourage the natural growth of ﬂ
the heavy industries in the coalfields,and not be blind

to the facts presented by trying to establish such works inm
and about Kabul, The construction of railways seems a :
fundament al mat ter, as without cheap transportation it will ;
not be possible to establish any large industry on aconamie?
and profitable lines., In Afghanistan there are possibili- |
ties for electrifying the railways with power from hydro-
electric sources, but it is certain that cheap coal must be
a dominating factor in the industrial development of |

Afghanistan and no such coal appears likely to be found

within a radius of 150 miles of Kabul.<£;:;/‘r,gvx - i
' /ﬂJl/’/”‘“'b": i 4




Photograph 1I.
View from Ishpushta looking north-east to
Barfak along the strike of the
coal-bearing Saighan series,
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Photograph 11,

View looking northe-west immediately south
of the Chahildukhtaran gorge and showe
ing the Cretaceous rocks unconforme
ably overlying the Jurassic

coal=bearing strato.
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Fhotograph 111,

Cliff with coal seams at Jhari Soktha in Shisha
Walang. The two men on the slope are
atanding at points B and C from

which samples were taken,
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Part of Sectjon
seen in Photograph Ne 1.

Sketch of cliff face
view looking N.W. (height of cliff 6oofeet )

Sketeoh of Jharl Sokths eliff showing twisted
coal measires, Coal samples were taken
from A, B, C, and D, The positiona
of C and D are also seen in Photo-
graph 111 where the two men are

standing one below the other,
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