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Confinues on

structure excepl the planimetric pattern of the orographlc belt as a whole.
The maps of the present survey have the advantage of a larger scale [l inch
o 4 miles) and show structure, lithology, stratigraphy, and most known

tal unita of 11 description af the rocks and
are the vehicles of expreasion and thought which lead to the ultimate goal of
unde ding the that +| the logical history.

they do not necessarily follow the same bed but show only the
general 'grain' of bedding as seen in the photography. Trucen
may alse indicate eroded edges of igneous layering.

probably In M ic time, the Afghant portion of the geosyncline was
folded, metamorphosed, and intruded to form a wide mountain range centred
on Kabul, and the Baluchistan (micgessyncline?) shell of the geonyncline be-

of the Axial Belt beneath the sedimentary cover to ol least the lranian border .
A shorter Axin, called the Las Bela Axis, leads northward from the Arabian
Sea near Karachi, closely approaches the Central Axiv noar Khuedar, passes

guosyncline., Within the geosyncline, which waas, itself, probably consequent
to the regional compression, there were lmportant, large, sarly erogenic
movements which cauned emergence of the terrain along the present norvih-
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. gritey Shales and sandstones pebbies of voleanic maroon shales and | solt, calcarcous; In beddin b : Fossilih lime - t. Shales, la lower ditones with mi- HIWEE SOOARE JnoRas Shering;’. vosssNeuips 4 Arc, TaETOLLnOuY > o e i = > &t
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:11:;;:;1\-::1!::;,1,:::: o . in upper part, khaki, rocks, Shales and | 0 % 2 10 (KHY KHARAN L . sandstones, genorally “FP;r part, more sent, Lower contact mooply shalen and stone and calcareocun 15 |_r§q T:.L.:uls P part, bluo-grey, wea- now, fosuilifoyous; _-,,,._,,‘mm,‘;l_ Thick= turing. p:“?h_,‘; :i_,.“.,_r Sad :r\nt:u{‘anlll l\u‘r:".:- - " - Ihl;:“-d 4.,\,.|:).;—,gd f::;';vm::mn:a:‘-uzl
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O = ind gresn motled, s 10 feet. Shales gen- cene forama, Con- i ‘:’:ﬂﬂ:‘:ﬂf- Thlc;:-n. i thick. Thicknsas tp ts 30 veasons of scals, wektheying  grownish bedded sandstons and lens sandy at base and grevnish brown, wea- weathering ferrugi- CoE pav of Net Ly sHartum bAGK S50 Partial e bt B oty iakor chocotatevuaty
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(] lower part. Forams lewer part. Shales i tes, lime- A i gkl - . 12 Iud {Rafer., Col, 28.} most masnive in e Rel Col, 17, 1TA : thickneas interbedded shale middle and top, Lower Near Greshak, lima-
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Pebbles and boulders thering dark, contain- 100 feer thick with merates, . lavas, and blue-groy, calcareous sils mostly metamor- thick-bedded to i ble, Thick 4 {K) KUGHAKKIVoi Gflé}. The limestone Lower Eocene forams . lith '1 M. 1 1 m L iy Y 5 {probably basaltic} h inches, ranging up to
in conplomerates in- ing some comminuted pebbles and boulders tuffs weathering davh siltatones, in beds o phosed, but ldentifi- wive, grey, fosuili- 5‘;:;“[“: * st :::1;:"1'::::'“:1:; in, hera, thick-bedded At lnpikan, large block “:‘:u:; ;‘5 T‘;nd“:::: : :: r‘l'” g 'I : DY: 1':':. i ::ﬁs‘:“ t-::':r "’_‘;:_ pods. Clayey nhale, lave, coarse sgglo- L':: '.e "‘o‘ ;_:T ll’h’w:‘ 2 feet thick. Varie-
elude green and white voleanie debris, La- of volcanic and intru- green to black, Ag- few inches thick, wea- able Lower Eocens ferous limestone, ¥ tuffa’ w;nhnﬂn‘g e with shaly intercalat- rests on lspikan con- Sorer ahRb, Bk cll_’ bt Cmpnu; bk cKm-‘rn ek u;-lu ;':::“[‘1:: P::‘k‘ir 1’:; merate, and bedded Few, minor heds n; gated colouring ap-
mottled, andenitic van and ashes dark sive rocks. Lime- glomerates coarse, ther lighter grey. In- forams obtained f{rom weathers pale grey; A green to blaek. Ag- lons acd kawateadancy plomerato. with pon careous in lower part, less than one-third of Thickness, about 4000 are soft, sand Iwga_ tuff;' lavas commoanly sandstone (like Pab); FIATs n-,alhm“w“.
lavas, some porphy- freen, generally in ) | stene, mostly in beds with green and maroon cludes one 4-foot bed Harlid N, (30 Cf13). fine-gralned and (Mote: The following plisasian i, to nodular woathering: Ible unconformity; Sk uian. Blusgray R Mo tas foot .lh L ] h '5"- o plllowed, woather sore dark, vitreous, and mottling of he_dﬁ-
ritle, Shales and layers afowfest thick, ¥ |2~ 3 foot thick, fine- fragments of lava in of white gypsum . Thin, Lower contact con- argillacsous; locally Tormatos belongs to Wk e A TOR ibe Litholagyls, other- Kuh-1-Wakai, partly wasthariag FEIH Eriéc, marphism  decronses ke .‘,‘u Tgis 2y : raddish brawn; or hard sandstone, brown, Black-wenihesing
sandotones weather similar incomposition grained, dark grey or matrix of comminuted grey, argillaceous formable, is marked ferruginous; reefoid ::U Morth Chagai Belt Tragmints st liva in wise, similar to that reefoid and brecclated bt maove sty and \wikrde wpper fre E:v:m tr ‘;'; l;"l .ZI} are massive, rosis- i it ke tote chert as lenses and
il o > included fo 5 s, s - = Tous; " * 2 < * b dn .
?rean w0 s"k grean, o Smjumhv leanie black, weathering volcanic material; in limestone, associaled by base of massive “"f"“f"' In lower ‘HL:“:;': ,ﬂ : matrix of fine tuff; :;m‘dc':.}lomx‘::i“ t:on.;"ul”" 'l':"': khaki-coloured sirati- sitlon zona which ls foet thick. Sandstone bant, weather black. and sandy limestone. ;:‘:. l:: .n nIMl.l:un:Z
lnte— And caxres: groups :mﬂmnes. rusty; Palsocene for- beds up to 30 feet with siltutonen; con- limestone. Thickness, Pt tichly foswill. i bods up to 30 feat thick, iz = b ."'“‘ B graphically upwards, mederately claaved decrennes  duwnward SRR SAKTEA S A vd: Rare, thin beds of o7 W bl ool Ll
prained, and contain o 2 -3 feel thick, ams, Includes mas- thick, Lavas, gener- crotionary, weathers at least 1000 feet at erous; Lower Eocene 5 [HU) HUMAL Frns Lavas gonszally ande- Crak ponk, podriy Sandstones fine- to wucceswion of hard is proportien and amyiptiden, aine of dark green, weathers L) b "
varlable amounts of fine-gralned, grey; #ive limestones of ally andesitic varie- yellowish brown, con- Robat, greater thicke forams, Lower con- [Refer., Column 3) aitic; »om geporphy- interbedded with lower e anys eatned, ait il Bl whbe ikl “‘ii“l’“. S \iida caleite and opidote, ad, voloksie debris, base. Lower contact
volcanic debris; beds no fossiis found but 9 Gat-i-Barot and Gat-i- tien, some, porphyritic taing  fossils similar nass in Hazlid N, tact conformable. e Wit TalANa Slahan whales. Exact pripindasiap sl gie] AaeAdesda o i bady e e phenocrysts of augite 0| Forams in limestone- Abkugh  toptoxmabiy .
mostly up to 10 Jeet younger than Humal Iy Hamun of uncertain with white feldspar to those in maln Thicknass, about 1000 » phanccrats, 6 (15) RAKHSHANLF: stratigraphic relation- mdab o gkl wered L inidhin =3 fhar-thook D | with rims of chlorite, ' (rbeiminadepmnied Thickness, 1500 feet.
hick; voleanic con- Fm. Formation poor- age. Sandutonas, f b Washap limestone at feot B il i 2(0.5) BAKHEHANE Friy ship of Wakai Ls to & : . Baeo.Ggl mestly small = | microlites of feldapar " i i
1[ i : ge . nos, fine phenccrysts, wome P 2 ¥ (bl The following with flow-bregela, A dark green and mar- Siah Sh Al upper part. Includes Cleaved formation pebblen of sandstons, RAL Paleccene. Breccia
}::::ﬂeur‘:;n ;ﬂ l:“iﬂ :Kvnhz :g:;:"d ul're;sc:{ to I:-sd;l':m';-u raine l\:l. ;vhh ?ww—hr‘n‘:flh. A ::I:\atacll“.::::f;rn:::j" :u‘xm:mun belongs to lens of grey, unfossili- con shales interbedded nw-l n.“n ¥ c:nr:‘;l °: mastive, gritty mom- looks like slatew in loosely consolidated, .s::ﬂdm"::":y 2 ‘: it 5“;’; probably auteclastic, & {58, PAREL Bx
' - k= . - greeni rewn, in 18 - 'R North Chagai > ifais 1 i o roon Sipe) PARH et
able along strike, ness indeterminate, beds up b0 3 feet thick, ;:,m:. ‘f;:i'.m,,::.;m Thickness, saveral l.i:l 1:Tn e lu:l‘::l BI?: ;ﬂ;:-elfn;l.::n:::::: :::I‘cu::n.:::’l.;utl sdlting: 1;::, .:«:lr; :':;:l-l\,:::u ;?I:‘-Af::l::t:ui nI:: nim:;-: 'l‘"mm ‘“":‘[ .,‘md‘ ahri green; soff :‘-ul.{mw:f;u'::“:&:: SRS T PLE ok
Haar tap, aubordiuste, nak Lads than 2000 fagt, interbedded with khaki 50 feet thick oeccurs hundred feet. campleteness .} near the top of the for- and thin limestone wilipys Miocene cocks 3715}, but in leos cal- ,::l”:“a il u:‘,‘.l:?. Shales, grey, masoon, rests directly on Thar but may contain basal,
dark grey lmestones ahales; mostly in near the top of the for- & (J2) JUZZAK Fm; mat. th of Nok Shal babl 1 [ Diz & in places, transitional and grean maaxl, -and Fm. Lower contact Lrileonous. alysmte
3 5 (HU) HU : + & s x ion, south o ol es probably con- {equivalont ol z Su) carcous. Forms in places, transitiona A 5
;‘“ﬁ”‘" ”lh: Erey: —‘—J—-——:‘ it En:ﬂm{:u] upper part, Gut by maton, south of Nok 6 (12) JUZZAK Fm; :—‘—1——--—-——-st "’UZ:‘:“ F"“‘u upper part mostly 4 (5J] SINJRANI Ve: Chah, {34 Df13) but Is tain high propertion of 6 (15} ISPICAN Cy are prenent. Total novtheastern pari of with Haro Cy. Near grey limestone, in transitional 1o abrupt, :{ Gidar Dhor group.
I-l =°==l;l oo mausive, grey tistin SRl taixvafons SR RIR) bur 18 Tod 0¥ mAroon shales l:n:l; lr;‘“f 3 m‘:u L shales with thin lime- mostly masdive ug- not continuous laterals tuffaccous  matsrial. coarag  conglomerate thicknaws probably highly cleaved helt basg of formatlosn, oSk S i S uul*" lﬂl;iic‘ i‘;n“‘
ower cntact con- e e 4 later dykes of ShorKoh not continuous latoral- Inteehedded with 84, thin, gritry stones and sandsiones, plomezates and tufls ly. Tuffs locally multi- Sandstones and con- with touldors of ig- greater than 10,000 which continues south nome bedu of masalve, faced bads forming fost, ¥ uscoRipTaale.
;;:1:;?::, Thickness, zo‘:;n::m ;;': Jaras type at Nuhli Koh (30 Ly. ‘.l‘\.ll‘r loh:l].lymulu- yrocaish and reddish ::.mlulnnandan:l m‘;— lowsr part mastly with nubordinate lavas coloured, thin-bedded, glomaratos, waather neous rocks, follated feet, and southwent of denve, tough-breaking L'““"'““ﬂ"d A -
eet. P/9). Lower contact celoured, thin-bedded, s lanas En . G ones, and, towards whales and gritty, and sedlmentary red, gresn, grey amd dark green, beds up Mushki, border h bl shelly lime- ers up to 500 feet 6 {TH} THAR Fm:
i J = g 4 gneiss, vein-guartz, 12 {S1) SLAHAN Shi uthki, bordering the ue-grey, shelly ime
w 5 {HU) HUMAL Fm: 'lln:;l":l: :ll::m::\:uud‘: :::?H;‘U:;h( |Thmk- ;:f)':l:{-m::‘;:a !gr::in:.;d erdinate  limestones, :::ﬁ:‘?'“':::-. ::‘::1'.' riﬂxl-mﬂ;.:;l u nndhv rnc};:. Agi‘s;nmﬂ:il::l purple; fine-grained, to 10 feet thick, Con- and limestons. Ig- mainly shales s with southern maygin of stone, weathera ferru- :::"d E_“g'::l::i::::: ::m‘”““‘-{ '"‘5"1); "“‘ll: lh_‘—]_._-—lfi frdm:l)::ka :—‘r"’)‘
5 (HU) HUMAL Fm: i ' TN 3 - " Shales, sandy, fasile . stones, with very sub- coafse, w rod a and mostly hard, sili- glomerates contaln neous rocks resemble the Baluchlstandeser, ginous-brown, beds soft marl, witl ¥
B ¥ ¥ i ¥ . c thin beds of calcar- " . ? "
=z :l‘::.\::»\:a}"::'st::;da:: :H:::Iu:m hl;ll.:::::::::: and moatly siliceous, hlm:ky‘, baind b “: Sh.l:h- dnrlk blue. kFeY SEllnats Al ARKAE alin groen fragments of caous. Some thin, pebbles of intrusive St s oalkie Sl ““: Tt ie n:.d through the Siahan up 1o 10 feat thick. rocks commaon in lent- subordinate, conwpi- colitic and pisolitic,
w i antone-conglor * SEnldn sl stliatinss hard. Some thin, fine- Bl iip 10 scvesal fagt weather light green; glomerates, Shales lava; weather dark fine-grained, doleritic and extrusive rocks; Eruptive Zonej gneln- sandstone. Shales rangen. Lower mem- Despite extreme soft- fouinr bade 1 - 30 foes cuous, hard marl, Iatidi hird. limaoatons
Hmaslons; cangomar, Sonlan snd mlirodes, iy A gralned, doleritic sills cppanet b fisuile. Sandstones dazk green; weather green or black; mas- sills probably present some resemble intru- sose rocks mot known Blisnegrty; wehthes bors of wuccesnion ness of most compon- thicks muzh of shals Hmestone, voleanic 48 ihin dod thick mas-
O “u": r: . s M‘;‘;“; e ¥ it il:; > m-—L-]——-A“uY e probably present in the coaras-gralned, wea- ::“"“' "55"' brown, lighter greeni possi- aive layers up to inthe sequence bat uive rocks of Chagal. clsowheors inmap- pulargrbki;. Heutle may be Evcene, Bawe ent rocks the samde alvodarived from vol- SOt b T A, ol sive beds (2 inches -
() T le A e AKEHE AR ATtk Hohs sequence but difflcult ther brown or maroon. i S bly tutfacscus in part. about 50 feet thick, diffieult to distingalsh Limestonss {a beds up rap ot e o) T4 Ay piksen WghTy not seen. Thickness, wtane forms high elieh canic rocks. Chert, sandutone. The whale 10 feet) which have
w P 4 hll her‘ f B Lup e to distingulsh [rom West of Gwalistap in- t generally less; Limestones datk grey, Lavas dark green or from lavas. Base not to 3 feet thick; dark sembles Jurassle tlanved, Siltatones probably over 4000 ridges, and cucnins, Asapax, nd allicitied, is margen, khaki, or husinesy e JeReeth
= ¥ 0tedty  Facooias Ac Sorkoh Aad Amis Eenasionss’.  Ehnias {ns. By bat yocr. cludes light and dark fomearitiv, sl weather light grey, in maroon; mainly ande- seen, Exposed thick- blue-grey bat waather timewtonas of Calcar- greaniah brown, wea- feet. owing te the arid cli- hevriginait ShAly A s green; woft, earthy, SEERAS, SH0a JCEIRX
' ; ' Epawad teicknass; limeutone - e ORI @ beds L -2 feet thick, sitic composition, ness about 4000 feat. lighter; Paleocene oun Zone. Matrix, 1 mate and youthfulnsss sociated with plllowad or calcareous, hard, structure;  weathers
< areskceous towards Chah (30 K/8}, maa- bkt "’dbl!;:""- san- 3000 foet. ks ::‘:;."'L'u'“‘:"‘:r voleanic material, argiliicooua, foanilie sams porphyritic with (Danlka} fosslls (gase bt i o Rt :'::::’:;'“i""’:":*:;f' 48 tha TOpORHATNYE. lavas; wome pockets The marl varies from plain or mottled durk
o .:"r nd :n“m' Pabe iy dlmeatone. wi th :Z' il :". oy white; argillaccous Limeatanes in boe:up fereus; Paleocene white feldepar pheno- tropods) in lowest voléaniec materlal, bl -I:-nr .“ fw‘: Lower contact broadly earthy, black, man- selt, nodular, to hard, blue-grey, azange-
cki ol viclcnn‘l‘c loﬁl: l':\telrbeddm vel- “:;::1- Britby, I:;"“n 24 (RIS} BAS KOH ard mandy} Intorbadded to a fow feet thick, fossil Sandsiones erysts, some flow- 24 (RE) RAS KOH limestones. Sequence Boulders up to 3 fest inchey thick: rurmlﬂl- transitional.  Thick- gancae oxida in silici- dense; bedsare most- yellow, rusty brown,
;‘l :;n at base. At :; =u oria;n:g.. rasty ™ hx:nu' éﬂ:a er- Intrusions; wlbh  maeilibias. add dark grey but weather preenis brown, breccia. Sedimentary Intrusions; coloured darker than ln size suggest local ional upwur\;l through ness, over 13, 000 foet, ous rocks ., ly regular, smooth- commonmaotallic black
aI; b' cl:nglem‘nm:es roctly on the Sinjrani ul wnl uglumi mgn-:liun_ 1o coarse- shales, Fosuiliferous; Light groy; loosili- coarse, gritty, beda rocks include minor medium- to coarse- in some other parts origin. Lower con- P St iy Internal stratigraphy faced, 3 inches - | foot surisce. Shale flaky,
wil .wharl of lime- volcanic group, Lime- ﬂ:h“ :;;: ti l::l?‘:,rn grained, plukand grey, Phikasini Shyasiss ferous, Palestene up to 50 feet thick; tuffacecus shales, Rrained, pink and of Raskoh range. tact possibly uncon- sthaen, Thlokaess highly variable {rom thick; weathered col- fiswile, and platy;
-wlm. di _ul red, itone, depue, fine- : p-:[ “. an ul= mottled - white rocks, Base not-séen: e forams. Intruded by weather brown or and lenses, about 100 grey, mottled white Lower contact con- formable, Thickness, indaie‘rmu-nla ol place to place; vel- ours of grey, green, alternates with lime=
calcarecus grits, thin, grained, dark, argil- ": o .'"““"""’ :"“ moatly syencdlorites, posad thickness at allle amd dykes [Shor black, Conglomorates feet thick, of thin- rocks, mostly syeno- formable. Thickness, pasnibly several hun- lous than 5000 '[“k 14 (PK) PARKING Ma: canle recks found at maroon, and yollow; stone; mastly pale
u:{ov lmestone and laceous, w=uhn_ru :x Fusive rocks, Composition varies Veast 4000 feat. Hoh muuninn_n}. Lo- dazk green, with peb- beddad, white and diorites. Composition at least 2000 feet, drod [sot, Lndetermi- i mostly mudstones base and at any level looks like Parh Gr. prey, dark grey anmd
tuffs . grey or buff. Silt- imestones grey, gradationally from wer part, thick se- Bles ‘of voleanle ‘mat- groy limeatones of varies gradationally nintes with thin, siltstone throughout group, The limestone ia grey, black, Some thin-
\ East of Saindak at stones (ine -grainod, partly fragmental, place to place, Pro- quence of agglomer- erial, beds generally uncestain stratigraph- from place to place. (Nota: The fallowing g bandu [Like Chatti Ma). Laterally transitional {ragmental; like that badded, ash- grey,
Shor Barot, massive presaish brown, cal- weather light grey, in minent euhedral ortho- ates, tuffs, lavas and less than 3 feot thick, ie positi ne {onsils Prominent auhadeal formation belongy, to & (PE) PATH Skt Mudstones soft; grey- Into dominantly sedi- in Kasria Gr, Wad Ls, shelly limestone with
limestone up to 100 carcous. Volcanic beds up to 5 feet thick; clase phenccrysts up sedimentary rocks irregularly distribut- found; noparated by orthoclase pheno- the Tas Koh Belt but _‘_]—M Tepikas a0 lah green, weathoring mentary {ormation Conglomerate of vol- rough-surfaced bod -
feet tiuck.‘ mcr;::rm m‘:l:'lr;l maostly gru;n, lossiliferous, Upper to l=lf2 inches long, similar to the Juzzah ed, lenticular, Lower intraformational boun= crysts up to l-1/2 in included for com- faut sxpossd of whits, lighter grey-gree gnppedlu Parh group. c4dn le rocks; thin ?mll Fossil shell
easlwarcs. a8 or groen, agglo- Cretaceous fousils impart overall pinkish Fm at Saindak; ex- contact not seen. Ex- daries on map. Base inches long, impast pletencus.) poorly bedded to ma emplex siruciure, beds; contains small Tagments commen in
greon, or tuffacecus, meratic. Lower con- including Mippurites, tnge to some rocks, posed southeast of poscd thickness, at of {ormation not ex- overall pinkish tinge "r:: ::';:“:‘“‘ml:?ln' wive; in beds of a few variable atratigraphy, fragments of black limestones. Fossils
in places underlle the > | fact appadrs conforme Lower contact uncon- which weather much Robat. Total thicke Lleant 6000 feet, posed. Thickness ex- to same rocks, which 4 [KK) KUCHAKKI Ve el o "H“" inches ta 50 faet thick, and confusion with lava, in chloritic, collected near Jangal
limestone, butl sub- able in pilaces, but formable. Thicknoss, lightor than the sur- nens, about BODO feet, poned, 3000 - 4000 wenther much lighter mostly massive agglo- w u":lu.u\w:- ik 4 Siltatones, irregularly Porall basicand ultra- green matrix. Lower represent Lower Ju-
ordinate in thickneos. miy be regionally un- up to 1000 feet, rounding formatione, {aat, than the surrounding merates, lavas, and :E“ hm”:w" “_' interbedded with mud- basic intrusions pro- part of formation 4 rassic and, possibly,
& Lower contact ap- conformabla., Thick- Anhedral plagioclane formations. Anhedral tuffs weathering dark lnm:he- i Al atones, mainly in beds hibit general wub- mosily dark green Triassic and Permo-
< pears conformable in ness variable, 100 feet cryatals of inter- 24 _(SK) SHOR KOM plagioclane  crystals green to black. Ag- of Axial Balty At of a few inches to division of Bela Ve, sandsione, weathering Carboniferous, Base
plu.n. but may be at Sorkoh and Amir medlate composition Intrasions: 22 |CC) CHAGAL of intermediate come- glomerstas coarse, Shives Kaus '.Mn about 5 feet thick; - Lower contact cone black, in beds upto 3 not exposed. Thick-
regionally unconform- Chah; at _11: ast 300 22 [CC) CHAGAL also present in vary- mainly s ranging Intrusions; position alse present with green and maroon ghoandet gee ’m"]' groenish brown, wea- formable, abrupt. feet thick; and sandy, ness, at least 5000
0 w able. Maximum thick- feet at Koh Humai. T ing proportion. Ferro- riapg MRl - malnly medium- to In varylng proportion, fragments of lava in bt w:;lhorm" thering 14 ght brown; Thickneas greatly olive shale; like lawer feet,
3 ness, at least 300 feet mainly medium- o magneslan constituent about 100 feet thick, coarse-grained granc- Ferromagnesian con- matrix of comminuted g, m‘““d“: calcareous, Forma variable, 35000 to, Bad Kachu Fm.
o) at Koh Humai (30 K/8}. A coarse-grained rocks; gene rally augite, nome Saine sgaall bossslika dioritea, but range stituent generally veleanie material; in with g renh- shalass characterlutic 'bads ponsibly, 13,000 faet. West and south of 23 (PO} PORALL
2 by | 4.(81) SINJRANL Ve mottled pinkish grey altered to hornblende; intrusions and dykes. from true diorites to a sugite, some altered Dads up 1o 30 feet presence of globo- L i Sk lomi bty SHEruRTonks
| mainly agglomerates and white. Cam- no visible quarte. Generally fine- to quartz-hornblende to hornblends; no thick, Lavas, gensr- truncana  saggests Microfloraminifera very thick, predoml- (Omitied; by
U 4 [SI) SINJRANL ¥ | weathering dark green pasition mainly grano- Porphyritic texture medium-grained horo diorites, Some true visible quartz. Por- ally andesitic varie- CEAEARlE g P sugjost Lewar Mio- 2 (WR) WINDA_}l ey L R R P (c .; T by I“.;.”_
q muinly agglomerates || e black, with sub- | dioritic with gradation- commonly devaloped blende-plagioclase Era nll-ol_ and iine- phyritic texture com- ties, some parphyritic 2ot neit, Ewvossd cons age. mainly dark fetid lime- sicke. Like Beld Yo ’ommr;n&;e:cc’:- e
- weathering dark green srdfnste Lo wnd Al varintions 1o more bangy; contaet onkth rocks regarded as graibeg dissitas saps monly developed near AT ehila- Teld g p ks thicknaas Indetermin- ERIHy  dguieR{ohi Lo B pluas. Flufekind -3 LEGEND .
&) to Black, with wube tuffaceoun sediments; acid or basic varie- Huchakki veleanie hornblenda  dolezites. arated on the map by contact with Kuchakki phenocrysts, soma AT nit Taes Phin 800 and laterally transit- Ahalay  anid 1ochlly 1/9), formationis thin, 4 .
w — (11} e TR R proportions variable, ties. Some granites group. Some indistinet One dike, north of intraformational bour- valcanie group, Sore with flow-breccia, An il Soial with Sowis purth prominent sandatone. Snagsd it Bieal irregular, large, in-
o m tullaceous sedimen Agglomerates {orm and fine-grained, banding due to var Robat, particularly daries, along the sou- indistinct banding due outcrop of white un- of Hingla! Gr and a4 (Refer,, Column 3&) Wad; safi, maroon, £S5 truslons of basic and
< o] o gropostions variables | massive beds up ta 30 black, basic intrusions ien in proportion of lahin BalEalin hovas thera margin of the to variation in pro- fossiliferous lime- Tular Sa. Lovwsr cantact sot ke green, white marl ulteatasle rock asd
(1) N At Kacha, includes feet thick, fragments poswibly younger than ferromagnesian con- blande crystals; rock Chagai Hills; possibly portion of fqrromag- stone southwent of Lawer, BeaTa e ok posed, Thickneas, and while Tntesbodded diorite. Ultrabasic
> O vome grits and con- up to 1 foot in aize. the main bodies, part- stituents, Contacts described as Lmburgs younger than the main nesian copstituents. "“'u‘“ﬂ Wal 1: ‘PP"‘[ semn in this aven but, over 5000 foet, WLk Binaatene-1{ia rurJ(n’: u::l-w;:lhn;.
= A ith Kuchakki, and intrusions; congle- Contacts with Kuchakki sntly near the top o elsswhere, ivcon- Wad d dst "R R BT SRS
glomerates with vol- Lavas, mainly ande 1y separated by intra w A ite by Vredenburg 5 - ' n. ad, and sandstone
: sltic variotids, rod formational  contacts Hakhshant formations i . merates in the Humai and Rakhshani fo7- the formation, -but is formable. Thickness, tike Pab, weather lght and dark
Lc", 3 B wn ::hmhLlu:‘m* 1\1::1::'::: and green, mo ttled on maps, Contact sharply discordant, t ??::n t f;'::.:u::‘:i: formation contain mations sharply dis- Aot contiouous later- ovar 4000 fast, 23 (PO PDH‘:‘M L:wu: contact trans Araen, dark. grey,
wi ates conmtain frag white; flows up to 20 with Sinjrani Ve along commonly faulted; stryta of the Fiavak Pf‘::l'" and Wulﬂ:’: cordant, commonly r”.?- R""“N"' Parh Latriisiongs sitional,  Thickness, Wask; . mavtly Eysa,
S . feet thick. Tuffs fine- wouthern margin of somie law-grade con- {ormation. Presenca of thi gyanadlorive it faulted; wome low- Imeatona. af Axial {Omitted, by ersor, 1500 fect at Thar, less Niniiws ;. Sexpanbisioh
w E and m““sl:dnwh“e‘ grained, grean and Chagai Hills steep and Lact metamorphism. of sills in Robat Mma- trasgranites aot saen, grade contacl mota- Belt. Tuffs locally fram Arenacecus Zone to north, much greater peridviiian, el dec-
= porphysitio, andesiite purple, mostly in thin discordant, Kenolitha of country Btone ites Antranton Intrusions  generally morphism, Xenoliths multi-coloured, thin- of STRATIGHAPHIC to wast and south, pentines, some lrri-
o Taviaas bEREk i bands. Base not seen. rock found near mar- s postLower Eacens weather grey except of country rock found bedded, red, green, LEGEND)] Gadcant tobpalonds.
— ralned basalr, i‘ Exposed thickneus, ins, At danst in BAEE 4 for the fing-grained near margins . grey and purple; line- irregular, large, in- =y Gablive, mostly med-
| :‘ln i ‘"; d';w" e 2000 foet. - " | L basic types which grained, and mostly trusions of basic and 5 (PB] PAB 5 ium- and coarse-
= - H;:-l :0 ; lanfu 24 (SK) Sllol’t KOH 23 (BP) BUNAP woather black., GCon- 23 (BP) BUNAP siliceous, hard. Some ultrabasic rock and {Refer., Column 35) grained; some peg-
= ram 30 to 50 fet in Intrusions; Intrunions: tacta with Binizani ruslons: thin, fine-grainad, diarite. Ultrabasic matitic withlarge
thickness to thin, S5 (B EAR AL dykes cutting Chagal small, irregularly volcanic rocks trans- small, irregularly deleritic sills probably rocks, woft-weather- pyroxane and blotite
well-bedded, fine- _im;}w intrusions, Sinjrani lnll‘l:ull.r bodiss of gressive with string- lenticular bodles of predent in the sequence ing, highly altered; 4 {PG) PARH Gr cryatals up to 4 inchew
= grained, tuffs, Most oiruelons Ve, Humal and Rakh- ultrabagic andgablre- crs or dykes of the ultrabasic and gabbro- but difficult to diatin- wenther Light And daxk iRefer., Golumn 35) acrass, Diavite s
= () lava flows 10 - 20 feet b.lund: E lqu it whani formations, le \composition  found intrusions penetradng ic composition found gulsh from lavas. green, dark grey, Thickness, 2000 feet, grey, medium-grainod;
— thick, mainly por- dinrit Th Darie green dolerites in the Rakhshani sedi- tha voloanie sirata, ik the RakBihan! sedi- Base not seen. Ex- black; mostly pyro- locally domlnates
o w phyritic andeslten; ':;::: ::; e:;ﬂ. ‘::: ; h_°r"|'1='-“'-;= par- ;:‘ﬂ‘l_ﬂ‘ u““k' of the mentary rocke of the posed thickness 3000 xinites, serpentinized RS lithology of intrusions.
7] subordinate basalts yries similar in yo valley, Ultra- Hayo valley. Ultra- foot. peridotites and ser- £[20) 2101 Pm: Granite intrusions not
- and guariz-bearing white motiled, medium composliion to Shor basle rocks of peri- 24 {SK) SHOR KOH basie rocks of 2 4 [Refer., Column 34) a
el pentines, some irri ' ween o this area but
L4 < andasites. Lensew of to cosrse-gralned, Koh intrusions at dotite, or pyroxenite Intrusiona; dotite, or pyroxenite desgent soapstone, pebbles of pink granite
(8] o grey, arglllacecus weathering pale grey, K Robat. Dykes goner- composition, highly dykes cutting Chagai composition, hlghly 231 {BP) BUNAP Gabbro, mostly med- in Gidar Dhor are lo-
v = limestone near the top Gradations {rom thess ally leBs than 20 feat serpentinised. Lenses iatruslonn, Sinjrani sorpentinised, Lenses Litrunions; lum- and coarse- 23 (PO) PORALL cally derived, Shaps
i i lypas to bdotite gran- width: ith :l 3 jona; i .
Maki Rud (30 G/2). v M in widih; seme wit are roughly concordant voleanic group, Humai are raughly concardant wmall leoticular bod- grained, some is pog- Intrusions; proportions, and
ar ;‘_‘"ﬂm - p ites and normal dior- P .
en, Thick- Arcunte outcrops; with the regional strike and Rakhshani for- with the regional strike ien of ultrabasic com- matitic with large {Omitted, by error, mutual  relationships
ites can be detected'in + r : d
ness, exposed at least waathar dark brownor but are discordant in mations, Dark green but are discordant in position near the top pyroxene and bistite from Arenacecus Zone of intrusive members
the field. According i : 5 X
4000 feet. black. Youngest in- detail; momtly in dolerites or horn- detail; mostly in of the Rakhshapl Fm erystalsup o 4 inches of STRATIGRAPHIC are complex, largely
to Vredenbary, (Mem. trusions in region shales; range 4o about blende e 1 EGE i
- 3 porphyries shales; range to about east of Ahmad Wal across, Diarite ia LEGEND) unknown; in  places,
o 3 :
22 (€G] CHAGAL G.8.1. Vel 31, true 50 feat wide and 50 (0 1d - and south of Taful rey, mediumegrained; (Refer., Column 23) difficult to distinguish
® m ) 22 (CG) CHAGAL i ¢ similarin composition et wide and sev Brey, irained; .
Intrusionn; gabbros are absent; several hundred yards to Shor Koh intrusions eral hundred yards peak {35 G/16). Rogks locally deminaten Bodies of more grani- r fram wvolcanic mem-
b | [ ] (Refer., Column 2) porphyritic toxture o long, Segregations of at Robat (Refer., Col- long. Segregatlans of arc serpentinised per- litholagy of Intrusion tic rocks, rare, small. bers of Bela Ve and
— doen at the margino of chromite associated wma I} Dykes 4 wotite or it Bodies of Sha aportions Thar Fm
(»] o Rener- chromite associated pyroxenite, @8 of more grani- pe. propertions, .
(&) (&) w some of the larger in- with some of the in- ally leas than 20 f with some of the in- similar in compositien tic rocks, rare, small and mutual relation-
= [ w 24 {54) SHOR KO trusions . Some speci- truslons, Few, small e e a8t and mode of Sk ' (it nend f 1
-0 A . ' » wide some with arcu- trunions . Few, small, mo oCourr- ape, proportions, ships of intrusive
(@] Oow Py R T T mens dontaln hyper- irrogular bodies of ate outcrops; wenthe irregular bodies of once to those at Bunap. - - and mutual relation of members are complex,
nd dykos; th d are charno- : ] i A ABBREVIATIONS IN CORRELATION CHART i i
N = L — 2 3 sthene and are charno gabbroic composition e e d e gatbrole compoaltion RE intrusive members largely unknown; in
N ut Amalaf and oldar ckitlc. Eastof Saindal, with the ultrabusie e . } i
—_— i Youngest intrusions with the ultrabasic i =1 o 2 are complex, largely places, intrusions
o 8 e E ;:.’;mi?";;..s':l‘fmff i:\:dn;_:;g’:.; :::::{;:;n m:h i w];:;-. ..‘b::; gt ey wihire, gAbbRO Cg - Conglomerate 30 P/9 - Example of Internal Reference {see map-sheets) unknown) 46 place s, -:j[h:u:: :q distinguiuh
. and ultrabasic rocks and ultrabasic rocks N . . . _—— . intrusions difficult to rom  volcanic mam-
g A g 8 “;l:'n‘:lh ulcl.a::i\’!t::lel c..ma:n:d_dncnnia:‘u are Lp contact some Ty Fm - Formation Refer., Col. 24 - Reference, Column 24 diatinguish from vol- bers of Bela Ve and
’ * 5l some hending-upof the interaction ha i - - ¢ b X Thar Fm.
o il i interaction has in . - Gr s . fars canle membera o
2 ! = o % ;: :..ncl."::':w::::u:-‘: ::zlmn gl S vnlvuura it volved a removal of i Oroup Forams foraminilaza Bela group and Thar
- cta, the ferromagoesian the ferromagacslan i ! { formation.
<L Py by some workers, bl bl o R Ls - Limestone Rec., G.5.1. - Records, Geological Survey of India
o L= o == minerals from the
o gabbro, adjcent to Babbro, sdjucent to Mb - Member - Voleanic Group Mem., G,5.1, - Memoirs, Geological Survey of India
the contact the contact. SRS g
"Extrusive Mud”, all other formations are Included on the Chart and are co-incldent in areal extent at all siratigraphic levels. They cannol, there- {1}, 12% - Medozeic and older (mostly in the Caloaresus and Erupiive Zonos); chemical sodiments o the banin on the ltered alde, aml thus fostgred the The distinctions between, and genetic basis for, the facies syltes of
60° T0° 0% age 1009 arranged in columns under the same headings of zone or sub-zone as on the fore, be shown at larger scale on the gealogical map and retain significance. (2], 12% - Paleccens and Eocene (mostly in the Calcarecus Zone and scuthern contract in the wedimentary associations or facies suites of the Arenaceous the Eruplive, Arenaceoun, and Calcarcous Zones are rveasonably clenr and
J | 1 y [ INTRODUCTION Stratigraphic Legend. The aignlficant stratigraphic gaps or histuses {either hall of the Eruptive Zone): {3), 3% - Cligocens w0 Pllocene {mostly in the and Calcareous Zones, respectively. Furthermore, the bnundaled segmonts ralate to the structural history of the Baluchistan geosyncline in combination
\ angular r di p? ) are indicated by red arrows and the Arenaceous Zone and cantorn {ringe of the Galcareous Zono); and (4), 45% -  and flanks of the geanticlines, thomselves, developed thin, peculiar shallow-  with the geo-toctonic factors which conivolled the location of igneous activity C
\ hiatus surfaces to which the arrows point portray, diagrammatically, the INDEX MUMBERS OF MAPS AND THE SYSTEM OF INTERNAL REFERENCE Hecent and Subroceat alluvium deposits [mostly is the Indus Plain and Balu- witer sadimenis which comprise a distinctive sedimontary assemblage while and determinod the sources and destinations of clastic sedimentd. Within 431‘:;4 N s En
\ THE COLOMBO PLAN was established in 1950 by the Commonwealth Consul- mure existence of erosion or non-deposition but not nocessarily the strati- conform to the national scheme of indexing maps that is used by the Survey of chistan Desart), "t thicker sediments were deposited elsewhere in the basius at moderate depths . euch wulle, howaver, thers are subdivislons of facies families which have
tative Committes on South and South-Eam Asla "lor Co-operalive Economic graphic extent, Intrusive rocks are shown by discordant thin with + The 11 grid in the internal reference corresponds, also, The distinclive nhallow-water asnemblage is a facies lamily which definon less utual contrast, and, therefore, less obvious genelic meaning. The LEGEND
.T Development ln South and South-East Asia." As one step ln the essentlal the upper limit of thelr vertical extents rep g the youngest p d with the boundaries of the alr-photograph mosaics, Almont the full width*el & structural trough, occupled by one arm of the compound Axial Belt, The tectonic contres or structural maxima of the Axial Bell in an exception iz so far as s sedimentary lacles presenth a
n initial fact-finding operation the Government of Canada agreed to provide age of intrusion, The nature of the intrusions into stratigraphic units is illu- the ancient Tethys Sca, lay within the map-area, with the forcland shore compound Axial Belt are called the "Tectonic Axes', clear vocord of sedimuntary environment and tectonic influence. In the Erup=
through the Colombo Plan an aerial photographic survey of West Pakistan to sivated by diagrammatic sille, dykes, or geometrically irregular bodies. lying approximutely along the cast margln of the Indus Plaln and the hiater- tive Zone, the North Chagal and Raskoh Belts have some of the character-
be followed by geological, solls, and land-use surveys. The project was THE MAP SYMBOLS employed In the presant series of maps are mostly land shove lying bably h in hern or h | Afghani= As a lacles family the Axial Belt is o tangible entity although its bound- istics of the Axial Belt, particularly in the record of direct igneous activity, - o8*
carried aut by the Photographic Sarvey Corporation Limited, Toronto, Canada . thosa in une by the Geoclogical Survey of Canada, but others have beon added stan. This structural trough in herecin called the Baluchistan gecsyncline, aries cannol be uniquely wiated because the wequence facies which definew which in essentially abaent in the allled Mirjawa-Dalbandin and Nawsherwani I i Hinterland, main source of
Some of the materials resulting from this survey und issued to the Govern- THE SCHEME OF FORMATION COLOURS departs hat from where pecessary to illustrate special features. Among those linted on the Clantie sediments were derived, apparently, mainly {rom the Afghanistan the Belt contains non-conlemporanecus sediments ol various lateral extents. Belts, Structures in the Eruptive Zone weore active during the intrusive | 111 %
ment of Pakistan are; but was dictated by the limitations of cartographic and printing facilities in margin of the map-sheets some symbols deserve further comment or quali- hinterland although some seem to have a foreland source. The Tectonic Axes of the Belt are difficult to locate procisely but are struc- period and withor caused or allowed the intreduction of granites and serpen- ! L clastic sediments
combination with the need for attaining uimost tonal clarity, within the bounds fication: tral maxima or physical crests of the complex geanticline. Aws such, the tin ultra-basic rocks inte the stratigraphic seq  and, therefore, must
1. Vertical aerial photography at scale 1:40,000, of aesthetic harmony, {or the twenty-four map-units which spap a compara- Clansification of the 1 la wmeful in epitemizing its character- creaty waunld have been exposed moul aften to orcsion and the axes should have been deepreated, but there 16 no clear evidence of an emergant geanti-
2.  Scale-ratic mosaics at scale 1:40,000, tively short range of geological time, Assig ¢ of an indi 1 colour to 1. {a} Geological boundaries are not specially denoted where veri- intlen and in drawing comparisens with other geosynclines." The Baluchistan now be wxpected to pass through the arcas of older rocks within the Belt and clinal ridge which acted as a sedimentiry barrier as in the case of the Axial
3, Tepographic maps of the cities of Hyderabad each of the ninety-two formations was, under the clrcumstances, cario- fied in the flield because those observations copstitute ree geosyncline, bowever, doen not easily lend (tself to the conventional clamsi- to be more or less medial o the bourdarles of the Balt, The name 'Tectonie Belt axcept, posdibly, ls the late Cretacesus or Palescens, In the Aven-
and Karachi, graphically ible. To facili 1 age deli ion the atrati- latively minute segments, flcation systems of Stille and Kay owing perhaps to the lack of information Axen' is particularly applicable to the maxima as & matior of emphanis on aceous Zone, the South Makran area is distlnguished by a thick, divisible Foreland, subordinate source
L Land-use, land-forms and solls maps amd report graphic sequence is broadly grodped with most green colours in the range of {b] Intraformational boundaries separate strata which are nstably on the Alghanistan aide, but alio owing to certain structural complication the wtruciural basle of the Axial Belt as an anticlinorial feature, as 4 locus upper Conozolc succedsion which contrasts with the MNorth Zhob and North of clastic sediments
of the Indus Plains. Mesozolc or older, blue and grey colours in the lower Cenozolc, and with distingulahable locally, but not universally, which renderod the geosyncline somewhat difforent in history, configuration, af pre-Himalayan tectonic activity, and as the aucleus of the Himalayan oro- Makran areas whare the comparable succession is, respectively, practi-
5.  Geological maps and report of the regions browns, arange, and yellows in the upper Cenozelc. Intrusive rocks are z. Joints, strictly defined, are not visible on photographs of and aedimentation from others. By Umbgrove's more gone fication genlc bait, cully indivisible or absent, In the Calcareous Zone, the Scuthern Montane
traditsonally krown as Baluchistan and Sind, assigned red, pink, or purple. A bold number lu allotted to each of the scale 1:40,000; most of these shown as laterprated {rom on geometric basis, the Baluchistan geosyncline is clearly his Type I, a Fromt displays a relapively simple stratigraphy of wide areal application in
twenty-four colours on both map and legend as a matter of verificatioh and photographs are likely small faults. “marginal deep'. Until the end of the Jurassic period the Buluchistan geo- The largest Axia, called the Central Axis, passes completely through contrast 1o the Northern Montane Front which embraces a rather complex
aid in identification whera the printlng han not yielded uniform reaults (rom EN Lineation recorded is entirely of the pencil-cleavage type syncline may have boen part of a broaders siructure embraclag most of Af- the avea but ln more or lesn manked on ite southwestern wegment by upper stratigraphy of considerable lateral variation. Known area of emergent land
THE GEOLOGICAL SURVEY: the only comprehensive geological map of the place 1w place., and correlates with plunges of folds, ghanistan with the foredeep then lying well north of the map-area. This Cenozolc sedlments that were, there, little aflocted by the submerged strue- 3 - within map-area, mostl
area published prior to the present survey was lssued by the Geological 4. Dipp of over five degrees are recorded only in multiples of broad structure may have, then, corresponded with Stille's ‘orthogecsyn- tire, Cretaceous and Paloccene elements of the characleristic Axial Belt _The Himalayan ovogeny has, {guratively spouking, 'no vestige of a intermittent and not em‘{raly
Survey of India at the scale of | inch to 32 miles (Geological Map of India and five degrees, eling' with the Afghanintan foredeep as the 'evugeosynclinal' part and the facles emerge, however, at the western extremily of the Axin which fact, beginaing and no prospect of an end' if one conslders the full sequence of P d at any one time .
Adjacent Countries, 1931), but showed only generalized stratigraphy, and no THE MAF FORMATIONS: the mappable {ormations of any ares are the fund- 5. Traces correspond closely with sirikea in areas of low relief: Baluchistan shelf an the ‘miegecsynclinal’ part, With the advent of orogeny, with structural and geophysical evidence, points to a westward continuation tectonic events which have resulted from the compression of the Baluchistan

Main areas of submergence

mineral deposits. The work was based on extensive field studles and palae- In wo far as the existing stratigraphlc terms in Baluchistan were largely in- 6: {a) Faults Indicated as ‘certaln” have not necessarily been came a synclinal entity marginal to the newly rinen mountains. The Balu- through a syntaxis, asd fades northward before reaching the latitude of Cueita, wentern border with Afghanistan [Chagai), along or near the foreland [ringe | 30° and sedimentation
ontological control combined with the available p. isting inf: tion in d for the purpose of regional mapping the workers of the present checked by ground observation: photo interpratation of faults chistan geonyncline from that time on, however, differed from the normal The 1 ary lacles panylng the Las Bela Axis merge with those af {in Sind), and intermittent emergence of segmentn of the Axial Belt boginning (Tethys Sea)
geologleal publ oF aB Bupp directly by the Geological Survey of  survey have necessarily risked the initlal confusion and the inevitable annoy- In Baluchistan is, generally, more trustworthy than ground miogensyncilne of simple structure and purely sedimentary filling v Lt de-  the Central Axlo and, altogether, mark the Axial Belt. The Las Bela Axiy @t least as varly as the late Jurassic and recurring unill the occasion of the ¥
Pakistan. The survey in a r ssanc y of logical resources anca of previous workers by defining and naming many new formutions. observation, veloped somi anticlinal ridges, and 1 d submarine lavas is believed to continue through the Arabian Sea and 1o emerge on the Oman main Himaliyan arogeny (see Diagram 2, Skoet 30-B), Even today, one must
o the extent that it indicates the position of most kaown mineral deposite of Formations used by previous surveys were retained where possible pro- (b} Fault directions of movement are only 'apparent', not ‘abuo- und intrusionn of ultrabasic and granitic rocks, The geonyncline would, Paosinsula at the north of which it elther plunges northward across the dire asdume that the compressive stage continues, porhaps as strongly as ever,
any signilicance and also as it is a fund tal L 1 lywis, As an vided that {1} they were adaptable to the lmitations of the scale and mapping lute®. therefore, appear to ¥ h rt's 'poly line' and to be ana- tion of younger uctures of. more likely, continues parallel with the re- in conaideration ol recent seismic evidence, Nevertheless, the expression , .
anulysis it presonts 4 € first imation of those jeological hnigy [2} the original definitions were unambigucus and, {3} the namen (¢} Thrust faults are, for the present mapping, arbitrarily de- logoun in some respects to the Alpine gecayncline an pletured by Argand (sea gional structure, pasncs through another syntaxis and fades westward along “Himalayan orogeny” generally refers to the main mountain-building process Tectonic Axis
conditions which correlate with the known deposits and it provides, thereby, were not misleading, Excluding the conventional terms “Hecent' and "Sub- fined as those reverse faulls which dip lesn than 25 degrees Diagrams 3 and 4, Sheet 30-8), the medial line of the Perstan Gulf {see Diagram &, Sheet 30-A}, which occurred ln the later Cenozole period, probably in Pliocene thme, and
# basis for g the minaral pe ial of the area, as well as recent”, 15 of the formation names are old and Té are new. at ground surface, regardleas of net movement, dinregardd the ! and subsequent allied H
a plan for guiding and accelerating the intelligent search for petroleum, T Complex folding symbeol I8 also used where folding im ir- Two clearly deflined geanticlinal ridges [centred on the Tectonle Axen, Many fealures combine to distnguish the Axial Belt among which are ’
matural gas, coal, ore, and other useful minerals, With rure exceplion the map units or formations are defined strictly regular and obscure (e.g., Map-sheot No. 4, Parkini mud- wew Area Key, Diagram 3, Sheet 30-B), appeared in the medial partion of the followkng : Al the beglnning of the main Himalayan crogeny in late Coanozole tima FPostulated extension of
litholegically, They are mutually correlated and referred to the natural stones). 2 the Baluchistan geosyncline in late Jurassic and early Cretacecun time and the Axial Belt fully emerged from the Tethys Sea for thu last tme and be- - " L
scale of geologic time on the basls of thelr stratigraphic position, lthologle 8, Struciural “high'" and “low" symbols are anticlinorial in combined to clfect a peculiar ¥ i L untll late C L. The sedimentary sequence (s thin compared fo its costem- came the dry land nucl of the orogenic belt, As deform- / Tectonic Axis
SURVEY STATISTICS: comparison, and fossil content, anmd are, therefore, rock units collated so nature, but are integrations of small faults as well as folds, time along & tract called the Axial Belt, The Axial Belt is defined by its porary counterpart elsewhere, (e.g. compare the Crotaceous ation continued great waves of folds and o succession of faults appeared ln
far as possible, with a time scale, In past surveys the traditional names for G, (n) Fi _ln__p_l_'p_;_eMn surveys are the more notable ones utem- special sedimentation and stratigraphy amd has some of the features usually to Encane soquuonce At zdar with that ln the Kirthar Hange, the geosynclinal sedimentn first in the thinner layers along the Manks of the
1. Tetal arca mapped: 170,000 square miles (approximately}, the standard stratigraphy of the old province of Sind (see Diagram 2, Shect ming from the literature or personal communication: the associated with an island arc wystem, particularly in respect to its being n wee Map 15, structure-section L-M-N-0.]. Axial Belt, then progressively larther and farther [ram them in the thicker
2. Number of air photographs used: 30,000 {approximately). 30-A) have boen widely usoed throughout Baluchistin as thme unitd of ref localities are not precisely known. locus of serpentinous peridotite intrusions and of pillewed submarine lavis. 2, The lithology featurcs locally derived conglomeratos, {o.y. layors until the rockn were deformed nearly o the extent they are today. Refur section-tine A-B-C 1o Diagram 4
3, Number of mosaica: T [each covering 15 minules of ence and even as f(ormatlon names in areas distant from Sind for units litho- (b) Fossils of present survey are d If used for age detor- Important differences are noted, however, by the absence of, (1) a marginal the Marap conglomerate), pebbly and gritty bedn, crows- The Himalayan orogeny destroyed the Baluchistan geesyncline, as & struc-
b de and 15 minutes of i logically different from those in Sind. At best, thowe names apply to time- mination or are of particular interest for further collecton, deep-sea furrow and, (2) the 1 Ty R linal greywacke sedi A bedded 1 » argill i and marls, nod- ture, and, by the process of 'geosynclinal migration' {Umbgrove) created a
4. Fiald time {inck i pre|iminary lation of data]: Tock units and have rel Iy local applicati Furth 4t least one 1o, Dyke swarms are diagrammatically indleated where dykes Perhaps, however, one should expoct both similarity and disimilsrity, frs: winr and autoclastic limestone, and steiking colours ranging new grent structural trough along the arc now occupied by the basin of the
17.5 man-years . of the classical units, the Hirthar formation, is of dubious definition as a are spaced teo closely to be shown ans individuale. awing to the orographic centinuity with the Indonusian and Pacific island arc from black, through red, purple, groen, olive, checolate, Indu-Cangetic Plain (see Diagram |, Sheet 30-A}. The sea began to rotreat
3. Totwl number of field men employed: 19 {averaging 8 at time-rock unit in the type loculity.  The new. namen of rack units have besn 11, Valcanic stipple Is used only where volcanic rocks are pro- wystems and, second, owing to the fundamental difference In structural en- orange, to white. {rom the area coincidently with the orageny but lagged semowhat behind the ABBREVIATIONS
any one time}. applied as widely as the certalnties of correlation and unllormity of litho- dominant and are not derived from an older torraln. vironment an the geonyncline may lie on & granitic crust betwean two closely 3., The bulk lithalogy of any given formation or set of contem- o cing waves ol del thon s supbed the bresd Inde-Gangetic trough
6.  Elapsed time in the field: 26 months from December, logy have allowed, novertheless, the stratigraphic complexity and great size 2. Lithology_symbols, where combined, are lited in approxi- positiened continentil mawses rather n on the oceanic side of o single porancous strata is highly variable from place to pluce in an well an narrow wiructural troughs withio the folded belt. Vast gquantities
953 to March, 1956, of the map-arca required the inconvenient host of new names Lo facilliate mate order of volumetric impartance., continental mass , proportions, interpal sequences, and colour, (e.g. the Bad of conglomerates derived from the newly risen terrain were poured (nto the
L Time for final map compilation, manuscript preparation, d ip and di The ty for new {i ti in the present 13, ud_volecano asterisks denote definite eruption centren or Kachu formation, the Rattaro formation, and the Brewery retreating margine of the sea and Into the structural troughs, merging with A Abbott
and editing: 7 man-yoars (from May, 1956 10 February, survey can not be questioned but whether time will show these as the ultimate ﬁ‘r—caeﬁ-mﬂnwm., : The existence as well as the history of the Baluchistan geonyncline limestone) . the neritic marine sediments beiny deposited there. These coarse clantic ottabad
1559). or best lerms of stratigraphic reforence is ancther matter, Further fleld 14. Oil wall symbols on the map-sheets are limited in complete- from ita earllest record to the present time has been determined by its focal 4. ‘The peculiar lithologlc assoclation recurs at varlous age depuaits which are equivalont to the upper Siwalik of Northern Pakistan and 8 Bombay
8. Number of foasll collections made during survey and work and increased assurance of correlation will undoubtedly show redun- ness and accuracy to information recelved prior 1o draughting position in a single continuing process whereby a mobile hinterland lying in lavalu th gk the nd © Wa India were aubject to the last phaves of the tectonle puriod and were, in
reported on by pal glats: over 1, 800, dancies and result in discard of some of the names but, on the other hand, of the manuscript, a belt through Afghanistan progressively encroached on the apparently stable facien, {#.j. the similar characterlstic marls of the Parh plac fodded and faulted 10 a great vxtent but blend impercoptibly, In other De Delhi
one purpose of the present mapping is to form a basis for more exhaustive 15, (a) Sand stipple indicates unconsolidated sand, gencrally of avo- forelant of the i r Pro-Cambrian shield, Beyond the creation of the waries, the Jamburo group, and the Kasria formation). places of loss disturbance, with the unlolded deposits of Subrecent and Roceat
\ study which will, it is hoped, verify most of the new formations and promote lian origin but not markedly duned in any direction, geosyncline liself and its general tendency to bow downward in balance with 5. Hiatwses lncluding angular unconformities are abundanl in age. Epirogenic uplift due to iscstatic ad virtually compl i the H Hyderabad
LEGEND ~ A~ ABBREVIATIONS further useful subdivisions . (b} Sand duncs that show prevailing wind direction are mostly of sedimentary filling the moat important contemporancous tectonle action was the Axial Belt both areally and vertically throughout the ses procesuen and cauded eveatual rotreat of the sea to it present position.
) -~ CARTOGRAPHIC NOTES barchan type, but include lields of lengitudinal and trans- the lop of dinry, ticlinal structures which formed In the guence but are individually mostly of local extent, {see Cor- Ja Jaisal
- 0 \ The relatively small scale of publication has required much general- verse types alvo. young sedi to the ad of ihe hirterland on the one side rulatlon Chart), The nature of the folding throughout the area l= comparable to that of aisalmer
% szation of intricale lormation boundaries as well as appropriate exaggeration towards the lixed foreland on the other. The subsidiary structures were b, The Axial Bell effectively dividos the contrasting facies fam- the Appalachian Mountainn; alpine nippes are abseat, and low-angle thruss z
REPUBLIC OF PAKISTAN - ~ A Ranges, Mountains and Cities, Towns and D THE STRATIGRAPHIC LEGEND (Diagram 5} is standardized in outllae for  or elimination of units toa tiny to be shown in thelr ::N rtl shape Of‘“ﬂimon—. evidently due to the tance of the d to the enc Lach and wars illes of the Calcareous .:,.1 Arcnaceous Zones, ..:ml, although faults ave rave. Viswod In vertical mection the siructures ire mostly asym- Jo Jodhpur
EAST and WEST PROVINCES BURMA ~ Hills Villages o :l:lllpr:a;ll:-::::‘nrr:”:':;:zmlmn::;p;?;lz: :::d:::;;r.:t :I-::“T:llhc:j :ml::qual uk:lm.‘ 'I'Ehalhle:ﬂ::cyn un; m‘ u:kniu;o ar n-im:;nlr;w \dt;::r::al of -jllu_u(um 1: CEOLOGICAL U1 |llnw:mmud by m-l pn;,umun and shape of the purlle:l] :h(;nlm:hlhui l'::u erystal- |l“i’ﬂ I;-a I:-[:wlu ra:“:::|m ilhel[,' -.hT' Ih:ll‘hm:l mu:l; rlrnmuu gLrllu:r::q:m:l\:“idr:lr-\-]:::‘d. J:u:n::::r:lo:‘l::r[::nn:::a:l I:.a:—e:n.ad\:::iﬁ;:[t:laln % JEEny
. WO . e draughting. order to enlarge the areas of rock, In areas of low and Jow relief nuc ! ine bas. t with the geosynclinal sedi . Notably within the geosyn- with the facles of both zones that it le, {or descriptive pur- € ale o 3 e the structure, varying little
-~ " -~ - AY Arakan Yoma Abbottabad o Tha stanlariyed uting o cach map- sl with:'s pillied corre- as Western Sind, thin formations could be shows as broad areas on the map clinal area certain structural irregularities exist which can best be exp'..\n::ui pones, divided and shared by the twe tones (see Ares Key, from place to place ln geometry or tegtonle erlentation but differing consi-
. 0 e lation table although less comprehensive than the Chart on sheets No, 30-A but required considerable exaggeration ln structure-sections: a thickness by supposing that hille or ranges of Pre-Cambrlan rocks on the pro-geosyn- Diagram 3, Sheet 30-B), derably in intensity, in mutual proportions, emphasis and in geographic arien- Ka Kalabagh
INDIA (BHARAT) OTHER COUNTRIES & A L HK  Hindu Kush Abadan ' and 30-B. The formations are listed undér the particulsr sones and sub-  of two hundred fest amounts 10 less thana fiftleth of an lach at the scale of The area considered by the present survey in roughly ructangular; It  clinal terrain formed hidden buttresses around which the younger, soft, 7.  Lavas which show pillow structures and ire interlayerad with lation. The companent struciures are: {1} reyulur open folds which huve
HR Himalaya Range Bombay o 2enet in. which they cecus but anly those blocks are coloured which apply to the map and cannot be distinctively coloured, tn bordered by Afghanistan to the north, the Arabian Sea to the south, Iran sedimentary rocks were pushed, During the period of sedimentation and mairine sedimants are conflned to areas within the Axial Be vartical or slightly Inclined axlal planes, (2] reverns (aultw which are l.u!glu- Kb Kabul
3 ~ ‘A the particular sheet. Thus, for any particular area only part of the outline to the weat, and Bharat or Indla to the east, Physiographically considered  inltial pressing by the hinterland the resistance of the buttresses and of the {¢.y the Bala volcanic formation on Mape 6 and 1, and Parh angle and striie parallel, or neavly wo, with the fold axed, and (3) atrike-
~ KK Karakoram Calcutta of the Legand applies and is used in the nal way by idensilying the it les at the edge of the Indo-Cangetic Plain within the Extra-Peninsular edge of the exposed shield iteelf caused geanticlinal wrinkles to develop in group on Maps 26, 27, and 29}, slip or tear faults which, o plan view, Intersect the direction of fold axes Kz Khuzdar
. . o= = . Daceca initiale of formations appeasing on the maps with the correnponding coloured STRUCTURE-SECTIONS are drawn without vertical exaggeration {except for fringe of the Indian subcontinent, The area i¥ on the western end of the the carpet of nowly deposited sediments on the hinterland side of the buttress 6. Intrusion of diorite, gabbre, pentinous perldotites and at approximately 45 degrees. Good oxamples of the combined struciuras
OMAN -~ A | Hills and mountains KR Kirthar Range ACCE - blocks and with the natural time-scalo in the margin, A fully coloured Leg- one on Map No. 3) along lines that are selected for particulur interest of  great arch of the Himal ayatem of which is draped in & serles  points, along the medial axins of the geasyncline. Later, during the Himalayan related banic and ultrabaslc rocks are closely assoclated are found on map-shects No. 10 (355/4), 21 (30G/7), 23 {34K/15), avd 26 L Lahore
e of central India ~ = s Silelinan Range Delhi end apiekes onSheet 30-B.. The of map pr unfort ly, Structure, st ¥+ and th - G ! dala used in their con- of great catenary curves along the north margin of the Indo-Gangetic Plain orogeny, the buried buttresnes created the most siriking irregularities by with the submarine lavas in both locality and time of em- (39A04).  The tear laults are, everywhere, the youngest siructures, dis-
A B o required final draughting of some maps to commence before the { structonwere taken from feld observations and photo interpretation. Ground and it straddles the southern or coastal half of the mountain reglon whic altering the normal atrain patte to determine the 'syntaxes' pr peoametric placement, (fee Porall intrusions on Maps & and 11, and Hin= placing both folds and reverse fault but are, wevertheless, siricily con- P Peshawar "
& ~ SH Siwalik Hills Karachi pation of the stratigraphy, consequently the Legend does not provide for elevatlons used in drawing the topographic profiles were taken {rom topo- links the Turkish and Iranian ranges with the Himalayan ranges of Northern cusps between the great lobate or arcuate garlands of folds in the present dubagh intrusions on Maps 26, 27, and 29}, trolled in orlentation and displacement-sense by the same pattern of stress
I Ko Kalabagh curtain nuns?quuni minor changes which appear In the Correlation Chart, graphic maps and positioned according to details of the mosaics. Deviation Indla {ses Diagram I, Sheet 30-A), In geological respecta the area embraces drographic form (see Diagram I, Sheet 30-A). Two syntaxes lie within the 9. Outcropt of the oldest rocks of the mag-ares kre confined that produced the folds and fanlts. All structures correlate with the com- Q Quetta
IRAN SR Salt Range B The Legend 4 perforce condensed and does not show A unique sequence of from true represcntation of lormation thick bn La o lont a of the Alpine-Himal, geasynelinal belt which accumulated great area, one near Quetta and 4 less obvious one near Khuzdar but others sccur to the Belt, {e.y. Shirinab and Alosal formatlons, and the pressive stages of mountain building which apparently are continuing at the
/ Ranges and hills of the Kb Kabul o formations where more than one formation i applied to the same colour on the accuracy of the topographic profile amd the caleulations of dip, and by thicknesses of marine sediments during Paleozoic to Tertinry times and in the North West Frogtier near Tank and Kalabagh, in the Himalayan system localities whera Permo- Carboniferoun fossils hive bean present, Normal or gravity faults are unrecognized and,' as large struc- s Sargodh
Ext Peni 1 % Kz Khuozdar block. For greater clarity and better appreciation of stratigraphic assc- the amount of departure from true rectilinear intersections with bedding, which was climaxed by a late Cenozoic orogeny, The belt in wedged between near Abbottabad, and near Sadiya, Assam, in northeastesn India, found], tures, are probably absent. B a
/ xtra-Peninsular Fringe ciations the Legend should be read in conjunction with the Correlation Chart, but, in gencral, the thickassses shown are believed nearly true, except two large arcas of older metamorphic and ignoous rocks which are: (1), the
L Lahore where distorted for reasons stated in the preévious paragraph., For the sake well-koown shield of Pre-Cambrinn and lower Paleozoic rocks in the Indian The geanticlines appeared ut least as early as the Cretaceous and were The porthwent edge of the map-area wis the locus of sructural dis- The Baluchistan geosyncline, the subsidiary geavticlinal Axial Beli, T Tank
AFGHANISTAN Q0 Quetta . n . of continuity many of the structu L have bosn Gaver iwe or peninsula to the southeast; and (2), the less well-known mountains of Alghani- important factors in the determination of the nature and distribution of sedi- turbances that arose through regional compression during the geosynclinal and the main Himalayan orogeny were merely phases in a sinjle tectunic
THE CORRELATIVN GHART: shows the: rel hips of the geological for- mOrG Mmaps ARk utan which are prewumed to be mostly Paleozoie rocks folded during a Meso- menti in the geasyncline {rom that time on. They probably began as re- period and was the sceno of widespread |gneous activity including granitic process which evide continued al the present and will likely continue into
Outer frame of Ro Rangoon mations in terms of tme, stratigraphic associations, and typical Soquescas, zolc orogeny (see Dlagram 2, Shest 30-A). latively simple arch-type folds (see Diagram 4, Sheet 30-B) bul later devel- Intrusion and valcanism, |n various forms, extending intermittenly from ancther geological epoch. The modern evidence of the continuing process
map - sheets Sa  Sadiya Ane prasanin deiaily anil complexities of e SLTRLpIa gy EARE Ard mot ind). ) N oped structural complexity, During the main period of sedimentation the the Cretacenus period until relatively racent times. Data are insufficient Hlus in ths selumic yecords which show that most epicentoes of recent aarth-
{only green portion within) o 19 200 300 400 it "‘“““’" L”"" 5"“"8":Ph‘¢ Legend. The height of coloured segments refers THE AREA KEY TO STAATIORAPHIC LEGEND shows the steatlgraphic pro- The rocks exposed in the area range from Permo-Carboniferous to geanticlines evidently were emergent (rom the Tethys Sea ot various places to utate whother this ares lay on or at the edge of the Alghunistan hinterland quakes in the area lis along or closs to the Tactonic Axes at shallow depth. 0 100 200 300
NEPAL and BUTAN frame ia’ mapn T Tank specifically to span of tme and not to thickness, Scales of absclute time are vinces In relation to _lht Tectonic Axes (see GEOLOGICAL OUT 1_.lh E} as Recent, With the exception of the Permo-Carboniferous rocks which are along their lengths, at various tmes, with the emergent portions appearing or comprised anothes Vaxial belt” within the geosyncline. Despite some sim- The future sequential phases of the proc enn will likely lnulu:le furiher deep- L i |
pped) MILES shown in the murgine (National Research Council, Washington, U.5.4.). determined by the facies sultes and the natural grouping of sirata, This Key only scantily exposed, the geclogical time-interval in rather complately re- an tidal spits, chaine of small islands, or long lsland ridges of roek and the ilaritivs in geological history, the ares ncems -fundamentally different from ing and sedimentary filling of the Indo-Gangetic structural frough with the MILES
Tn  Teheran The centre of the area to which each column applics is indicated by 4 det and elucldates the correlatlon of the many st phlc units and presented although perhaps not in any single sequence or exposed section.  inundated portions as shallow submarine ridges. As & result, the geoayn- the Asxial Beli, and has boon delincated because of it ralative independance Himalayan-Baluchistan mountaing acting as the hinterland and source of sod-
a reference aumber on Disgram 3, Sheet No. 30-H, The columns wore which are necessary to describe such a broad area of varied sedimentation A thickness in excess of 30,000 feet has been calculated in one’ locality for cline was divided into arcas of different sedimentary environment. By acting from the other zones. IUis called the Eruplive Zone because ignoous act- iments, climaxed by renewed orogeny as those sediments are pushed against
I T ] T selected to lllustrate both typical and critical stratigraphic sitvations and and enables thelr assembly in the Stratigraphic Legend. The boundaries of the succession of strata {rem Triassic to Pleistocene ages, Elnewhare, the an partial barriers to the clastle sediments antering the geosyncline from Lvity was more widespread there than ln the other zones. The rock assem- the resistant peninsular shield and transformed into & new riange of moun-
oo Tot 80" 90° Assoclations in the reglonal geological setting, With the excoption of the the stratigraphic p must not be regecded as sharply defined as they  strata of post-Eocene age, alone, cxceed 22,000 feet, The relative pro-  the hinterland to the north and h the i d i blage, considered as a whole, comprives- a facies sulte which in distingt  tains. 509 g50 70° 780
unfolded, late Quaternary deposits classed an “Recent’, 'Subrecent” or wutline facies scquences which are laterally transitional and not precisely portions of exposure g te age- ping are approxi ly as follows| of sandutone and shals in the basin on that side while favouring deposition or [rom those of the other zones .

Diagram |. GEOGRAPHICAL ENVIRONMENT OF MAP-AREA. i Diogram 2. THE BALUCHISTAN GEOSYNCLINE DURING TIME OF LOWER CENOZOIC.



