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241, THo oD oLesoe:s'.D ®CTED

TH s Obo 28 |SBI0SD 0 ITgro IRBew  JoSen, FySen, ©fd
Mo D@ BOHEWS. APD Y80S (S8 o, FgPro, B DImo ©d Wrdod
3o DTgho D3Bwd ¥ysor EADoTO. Sone, FySe, ardImo ool D
(explanation)s® 3O .
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T Srd Yaod rdI (58 o JTgRY oo 98 Bweo (Contact lines)
T WOFE. wowd o Do SrS YSH (ST T8 D3od aoh 28 o
T & 0Y) Bow Pssom Bodk ST aodron - L of)  D0oGIWSD
(lithologic): ®wodh e B woddiy Moo, 2 (B0 oo (fault contacts). e )
do20f B o SR Ade To, |Pof ol Hotwd Ase I~ Tl AT o

242 36230153 SoreTen (Structural elements)

D) 8reo, \SD  (major) N8 %, e (minor) I8 doen, (D8 (HTD 8¢
S8R Oy ST (25,88 €ADFam 2688 Pomodod PodIIS SGTEE s
I BahdBsed, oD 98cH  roros G0l T8I Moddo wS¥so, 8y
TBY, erplodad woTod NB8ah IwroTer wotrdk. FEE  SroTe di)erg':&)éa,
cﬁaﬁ‘éé'@:\‘m. TE o8 58i5rmo, OATRrOR Foddid) eoxd, arghich dwova
RO SGFHE S Bow BT doren. 2D Gfsto 7Y, TI dAD ESod’ Hgousy.
DL drm Toimdl IBH ey, DHBIrrw, ORgTerer dodram.

£8E, wgdadh SroTod Igoddod 888 FY  Bdad (linear) ofere
Sodod, £y ddo ofwro Fodod HHEIOL aotwod (Pohsco d ¥ADoD
T, Bhahsd o8 o FH Bdad oimod Bdod sroren (linear elements)
WO,  JoNdm  deren,  MHogoex, (Pofdoren, BEon IGTID. ddde  SwoTo
(planner clemen::}) $08% syow.

o Mo MATRren Fosmdl  esssadhy  STOr 58860
HIT-BAITI. A Hah  SreTo (998 (trend)d, sen (inclination)s Feoswdt 532
ASrAS®. ¥ Bo dXoTd (azimuth) S &F 8 (bt:aring)D0 58 w@odr.
QfoTdy addo wold dx SIS hod’ FadFrd (4w 1000 , 275). a5%ad adso

90 dfmo @wod drdk) Bo sa56 YL Hhos’ Fwdd (ag N 550 E, S
250W)

TN Gdy 2% Beh To 2SordE L8z dIToSTDE Sy ey ow
woird. AW shodt 3oanAy . 00 20D 900 HH  aoddy  (SHso
BITNEEr, Tod SENS oA &) SEITSISD Foodrco.

L&'ﬁbg, @58 (Plunge)

@odT¢o (space)ss 2.¥ Bdanp Sworedo RE). QAT (D8, 68 oo
BOAEPE. 838 B Tk N0VOHODS  Fed, (D9EI L8z Jdrodd Indocd
FOD, o380 o Bo adtusod S8zocn SHSLOS Foogrdo., 882 von dddoos o
Bok, 183 d3ross B ooy Foso els.
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esé)?_sggé» (strike), 3& (dip)

(S8 dWdoo Jodk Bwo ogr ITESNHY&0H. TR 28 ddse oo
OATEFY) © Jhdood a¥) Bod Bwo SR Fosdo @O wrdFd. ¥
FITES  Jdarodsor M Bo, ooH ddrodso mI 4odd D Bok BHRT
doio§'Hey, Foo Fio dndood a3y 2% 88z ddrodd Bak, T von Feod'
ad) 28 Tod Jowfotrd. wdd Jaw, T oon Fuood ol 0¥ Bak
JoFolrds. s Bed SRSl Be (line of strike) ®, Bodd ok sFm (dip
ling) el esodrd.

DGy, 58 &I 2 dbdoo  (I980 To S2bod  BATRRY
AOBTIE w160y Fosden. 483 wrodd soond ¥ dNdvo BT vodse
S8 ddso 203 Mg (SHT FosdH euBEn eotrd W& o DHBIoH
ORDIGeEn WO © Ao W8, »f L8z SAT08E INELo BoloBFsdo Hv
KBy Bu Gy S ePdod. &) spes’ ofofor (50) Bz oF Ham (N
S0E) arogd. of dhdoo B0 sse 2888, S8 JiToss SHECIE Mg
Ferdy 38 eotrd. 5D VNDOIE vomo™ ad ¥ f82 con INswos' Ty
387 Jeo Feo, Mo T WAFEH I8 S0 6Dy &F Wod e 2‘50&:668)3
Tl T (Déggor Fodk. amsrde® N S00E B8t do Vndoo 8 N 40W
84S ™) S 40E S'mY aotuod @ wogEiod,, 383 DI DS Ao
SNDJTEIE ool 4) 82 oow IWSL0SD IIpdr Sad. & H8 g 38
(true dip) eodrs. ®HDTIE  coorr B L8z @0z Doos' FOIY Sooferdy
@) 58 (apparent dip) eotrd. aODd D8 258 IrEH dotod, T eFrd
dmen f82 con Poo Hodh 2 T ALy eFId Fuo IIpdr aEFS 3
Peosd) Sk anD aotwod. (98 OSost® B @Ko mod Ddo, (20 Fho T S
o % Qdo. Joor, §82 ddrosdom, &8z eomofr G 0T (SHde &
Swos’ srsedTon elods’ eXadn ads &1 aod. 88 A8 O E, B & O,
Cs' 907 &ob.

bk <

A B c

S0 2k 38 - e;aaggso ASH e (DD wod U TFw, S0bd &S O Ben)

A 38 Sodbo
B. £8z3 Jirodd JoRso
C. 88z vom oRGo
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SSBoEY, JEY HEHL-IEITDII aStahod Feoddo. ORNET G &5&303;&:, NI M
—» - —

IBSFINED  FeoJ s HEMR-IBITIY S HBod) TAY Fote) DT Hdow Jdor
Bowfado Fio 8 & 2Tt Jowododd J (Ho@RT Doyddondin). (Manual
of Field Geology by Compoton; Field Geology by Lahee).

Fd 73 Qdod drdd 3o ITPro HBHE wwoPFw, Fdod Fode oo
2orBODD  A8ch  OFoTw  adyy ardy By SHdow (Profiles), (SErew
(Projections), Qo Qaw (Plos) Sodrodosamdl, & 0 )deo T8,
argb8ad ool ©go Bl upd réndEon.

2.5 ero¥o

& o ﬁmﬁl_é DEFTOR  Mbow JDBom  Ddyoddo @dfod. aa:rgé!'o
es(bsdﬂ:&’)o, HTCT O I Dabdo Kol DIBoTo. FHRer :)RJ'S@'U oo, ¥
(Zrody & Dg‘e\’) TR sorTod FIrs do BOLB 00, & o IBSTHY -
&53‘303 eméggo, Sdood BOT 55(:383 QS8 oto.

2.6 M eoXmrSs H82c%5ta . 5ras N TTo

L fowm, Mo¥Te TT IWCTEo R G Spd 8D 5h) a8
SoAffsdo dp 4rd 60800 ME SIBFon. T KD AP Jo e
DI BOLFE.

2.7 S8 By CEATE

Sob &8 aF ¥ oI 10 Soped ISrFTer Tokod:
L & 73 Odo, TSN voTod dodod.
2 2B8cH SwroTer eodD Ind?
3. eaBdin, SSow Keod Tuod.

4, dhard $58, 8FriIson Sdodod.




o N0.3: 8d aczém
3:5.0‘5;@&‘»0
30 o
31 HABoho
32 Q& QB doew
321 o358 28 e
322 ofy dad A8)dew
33 b oo | Drdoggo
34 rooio
35 2 esTash Hlofod - ArHs dIrFTen
36 Aros MMy Ay
3.0 eg_‘sen

od Jdex - 95'3_;’), esfly Soah Sdowd DodIH T4 eo, (rdowgo oD
DSHBotto & o a@?m.

& Ty SO SSITE, Jodx:

* ob oSid Ison MEod, SBodhaiiEd.

* o8 of)dhad A d ok wEow, B onr e

® ©d Mo (TR, |SAPFTON ot e ardo.

3.1 H[hAudhe

sb3a%0, (Ads 0dem, B5E doRbm, HOLCY BJCIL, H0dsH,
doo b MG, WES ) od olid e Sodf SJron

oTosd (STTIE, 8088 we, JoFTTE WTI, FEE ©h)
008’ 3¢8, Bhavd 08 (dT5 W e& ey Fo A
8008 SFom.

o3ES Jood’ (Séfor oD wdd wDorIAi o )8 b0 BT
Sodse  Jopp  (BTF0 Sy ordodd Jdod [ddns e
$DIos. Jhde Toosd Bhdes e oido Ju 85E oy
SrFodosod.

Wrdes Moowd |SBTO Wik Twgtods'®, dodTo B Frow, Sod
Fro oD o Dobdod'w, JLdm BITOD KoY BwTiseSH od
Aoy ST edErom.

Dr.BRAOU  Acc. Nol CMO5Cq
LIBRARY ClassNeY KC |
n by
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32 b :)béi"ue::

Dordes JoPoBETIE Svoty Feod aF W)Hodn ©8 I s volrd. ad
olEn jous Taw 59, ©fy Iood Q»:m (emplacement) 2o drdodd Iwre
When T MBI ©8 s ool o58S Food @%gédm (litrification) %
Swock, ®hy Fwod Ly (HoE ddabostSr, Agshdo (congealing) D58 Aoy,
S0 oF NBELEes Swod, &6 o1 HNBLLEe Inaoes’ e 8w Srdoomon
drdrodd |l Foer oy D oo Hod |Hlabo Iy WdFon T JES @b
Q8 0cn Bod).

808 add wb o oo oIEds S0 drdodoso

1 %6 2330 (stratification) B oWdes (bedding)
2. ddsys do%8e (graded bedding)

3. a8gE doRBe (cross bedding)

4 BoivY¢ ©drédSw (pebble imbrication)

5. JoR8n dorwdd Ko

6. 208 Srogh (mud cracks)

S0 QS A e ehyah (Hidhe So Srdrodheron:

1L osos’d 3o )38, 4685 W80
2 ooods'd doprTs oFdo (Columnar jointing)
3. rad ofy o) (dor Wydwn Hues (foliation), Bdooe (lineation).

321 oSES 0

oo Yo Jodsem: wbasso To Sovss oIS Food'd ©8 IO
wd 88 Bdo @wod DeTed fo wIES A3 HEES Bh. PoITe:w T
J08TH JEO Hod WIS HTO R AcEHL) B 28T Hod HEES
WRH dndorody W oHTon. WD Ldzvcxor oo F8E ST SadI
virod aol DTe Sweor bBII0 ErdFowdwd e (1) SFchd Do,
(2) com, (3) Bewddirmo, (4) Do Fax, (5) a0 (Compactness) oo, &8,
(6) Sooryé (colusion), (7) Te¢o (cementation), (8) (&% TrKgs (permability) So
AOye8  (porosity), (9) (s gad Je¥S & ofwrosd gge v dbsato
ErZroloiod.
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OIS | JSreedD Fdo Nedo, . Pos'so Sogo edBE, Jojss sood
QoD oferen, af) ) apd Do o8 2dd) JBdo dndod S, (sos
T S8 HBHGoD TS sorom. a¥ J0ICR KEoBFIL D ¥, e
ofer) TE eof) ofwoinosl 106D Srddod dokwodd ES. by rloTd.
oob o Jodbo 2% (588 88E DO a':d?gé:exﬁ‘ JEse Dob Ao ®3o
DRETO. & DM DE S8 dodimy B (FHWS SAS Irdy Dodsr
AoBdSN.

TEgen  (varves), e ddws Freds) TERS, TROT  domogo e,
SdF dden (evaporites) dwdo NE EJahd eI>STo (precipitates)s ¥2DoD  Dsom
Rogse BT esfon wod Erdossdy M Sofvodosdo S Swod DSBS
@Sis0 GRA (0 a8 Kdeo Sw¥) e dw¥) T 8oA 8 Sen Dodd). & Do
Sogse SSgom e crdossmy doyows’ Fos S8, Y IoTo  Baldy
Srrossy

@95536 Sodbex  oStdrod Bewsbiradt  edboor Toytn 28A, 8
oh¥hodeiida $3svonor Fodbdk o evowded o esidoe [ddsse
BT sotrts. (1d6ys esides’ (S856S Lob oD PS Bewsdirwmo (¥vom
Bpsod, ©IEIY) WED oITOT (SITHY BT Ho eIk 8P
8 (STToS Deohd 8" a5 Sogw o6 (Settling) Dosdosy (dd GHe
sonde Srdrothdiod. FTEeor B0 (IS0 (turbidity current’s) S0 JE1AS
Ao Adsys Dovse 12DHH0s.

SE0 ‘3.1: L’Qesgaé éo_é_dez

A 03pd DS A%y L8z d5rods WoTen; (S8 Dodbo
D D9% ary Bedndor e3Es.

58 Jodoew; DIYE AaTyom
f8zc0n oHw, 1 Fho DI%N God.

D. 38 030w, sofodBIow




8

B esmrss B880%sea

1L Sodsn Bor 050 oo D ofros’d dme wdor mEod BN

2. Beo 58380 | 3ALBETD RORBHW e GO

803F Jodben 855 doRben e 0w (False bedding), |do & dodte
(Current bedding) &2 $@& wootrd. &3 ooFd Hodged DY, Lol aod
20Rdoes BT How soddon 8 oo dotron. ohogdimod 855 2osed’
855 Soysmen Bo 855 HTw Lod DoRde OB K0 Bioborro (tangential),
PoRdes &FE  d% PoaIdBod (rucated) sotrdm 85§ Rodm eSFaro ST
PBTsto dToe M1 68T aotwod. JEdw SHIE FH ToosD (¥dgabo
wORd0SY 85 JoYTOP woden AD wodd Dod dotrow. 858 Jopred’
Bodd DoBS wod eod ecvin@l, £ Josoyod  Swosshd (fore set)
SodTen o6 dodTod (Bured’) eiifor Sossiy 6y Erdod 84
dovdewd, (o Erm A podd Dod Sotuod. andod B86E Doddeadn (D Ddee
doJses (torrential bedding) woird. 203D oSFdn o SrFotudodld FOFB.

7227,

d0-32: B8 SoRdes

A. Forden 8655 Lot
B. | e 8655 R0RBe




2WE Lwyen,  Iden, HSw, mE Iy T, dgrw DSy G béve
58 dored’ 8685 DoXbes 6)"5‘0(5&‘){50_} RTTETR BennEados’ 8655 WO NSeD
GIETH  Seodood.

&uéc‘ﬁ eHraln HOETY ®dYdos S5F (disc) e5die noice Bo
DD AY) HOITR) & récoPIT FITHaII HSoSTI 28 oI uid
eardo (overlapping) Dobaotrom. & BoliTey S5 2 m) b SIS 5O
a0B JGorr SA dodrom. DA 282E SordBsSewn (Edgewise Conglomerates) esoérdo.
& HolTw) 3wos b Ars 8IS, HSos M wommod &rsomd o0
BTN, BOLIY SIS MK, LorsBEo JroFTY  Kod BFsses &
NOETY H (FTd0 dob.

D oIS 363055 ea

3. (TS JoPbd JdSodkod.

be'e) §6ea év*o?é fbgoezo

doon SToDS IDOB Dhow wTTIE (Hdho TETd Asdonod (S tode
O Srdodotidy. 88K docoen (ripple marks), FSSen (Channels), 5 Sy S
(rain prints), FSosoen (Sole markings), '& T2 (Load casts) Dwa@Hd aTTE
Woeloht, modPyw arwen (tracks), ardec (trials), Fadoes DoEBD £ 0PI
ke 8obH8 STrow.

ang, hg, 20O B0 EADoD Sfor EFD oimrod &$5K doen  eotrdh. =D
T sved (HrSo eve Luso o A8 AaS8d0oDI JITO ALY Jurd Frd
adldoond HITo SBgo JuMY IS 888 mpod FTSmor ok STew
dotrom.  Berchiod 88Kkdosk (Oscillation ripple marks) TALWI JETE &rD

Swotnod. MBS L0d DP% RorTom &%) STOWH | Sewen (troughs) D DP%
DORBO 6 Ao (crests) aotrom. @D Myoom aY) avdarod  Jsydacn.
s | STd 88K mes (crrent ripple marks) o idor  dotrow. Fjoren, |Sewen
Bodr rooidolT  gotrron. 8 (DTTOTY ARG s s H0& EOO30p & SOH
Mo JBSan. (ST I BwnFssos 3D GIERTAHBEw.




S0033: 86A Hdhe

A Bocbsrd 866 o (8008), T8 esndFs (20)
B. o fodenad) Sochird #s1 e ey Fs
C. (3o 858 Kk (8088), T8 osnds (D0)

ofFgdw Fo Bodpd ((HTJom Ho Sdgude- ¥ Fabo, TENee iR
S8I5d 58T JoDIoBDN). a8 wSiso DéJéR’} 88T S ddcheds Do
(S9T0B dome BHgde TIDS of THE Dopsay 368 sHNCheIp®, & FIS
mogb‘ggboéﬁ‘m a0 2% SoRbe dd PodI Dothdood.

NoJdm S0 SO EA50h  FE Gdo odoen é&"S‘@ :mLcscn. oL
DoPen ST oIEIoDI ool JydFron. & o der e S04 (rimmed)
oot Ao OF Féw rodm actron 2D Glard Jodt HEW gotrew. (dko
33)

FE mdoer dodso Bod DS eoh FS 2o HE aotran. T S8t o
B Drcs. 30 Bods MoRTO aTTEeE 08 Soso, DO wsE Vo b Sy acd
foRse Soo Dowd IIDoD (¥H SEWI e,

S0 34 | ST érgéw, ?agam DTgD0

A DS D6S (STE wrPan. w0toraBE S Jodod.
B. &5 fiowm DI ad) adErasd’ JEdsTon




So¥o JHE 4678, TG adE Bo DY Wse b Swop, (SIS
ga%0 S, %U‘éd'g‘m ddo BT JAdds0 ST, Jodfo VAT |5 S0 e T0
tobew, Feoen e MBS F aodlye oo THN) Sofodd adi do
VY e DobISpd & Mobes 58S Joddecn ©3)500 BT Mook
WHEr £V =¥ So W ol Déen (Casts) Foco koD A%y e
Rarood, ofson aoom—a%_q-m S0t ad) HE  HoRbo (f% gobo Dod
Sof Foauddpd adicon do DS FE LoaDHS & Mg 2B S 0HEFaw.

'8 S'Egoa DS e3iros M@l (Sgrdo S rdods A ©I
FTIAPG. & B TTS@or DI A4¥) vioan, (Sod a¥) WwEE Tow ST Jo
Tho oy dod eoddywo (inter face) GRS  EIDW0d. |Sokd eIiseds A Bor
TaY ©O¥ HBireod’ dodtody ©b WET dodto, GoBTE DI B [vE I
85y 5 Fod8 EOA doddn TEmomr WDE TISE (Boridodp & J8)8 Srdrotudiodd
FIJdo. 6‘53‘§ Dbzéao&)ldé':ﬁa ¥ IS oo ANDoBEID0S, ©d Jlnéo®,

AT D DodD ©o88,5708 D, (Bod B Sodoos’ Joho# Qo-o Bewaind doddo
a8 JoEW  dotnod.

™ zUod 400D 2o0Io 0 £3 JoodWH Mo ErTobdEon. &
so®Yos Tor Fho Thw BT wdw IGHFon. ad SHErd esidod PO
Gotran. & b do wden 388w (furrows), 880  (ridges) &ordod sois
oot #4d5 Jofad 888 68 dotron FIy modgw oSEros's So Fen
foFon ofisn vod To o oSidost SO0 ferosod Joes Agran.
20HPO VE INSWITE SEDT WED oSEdos’ HET dotrow,

M oSS 98&c%sea.

4 BBE B e BOWEIEOS GBETR DT .

2088 mgo : IO iy, W Frdoons, HSod B 2088 Jod
Poodpdo o6 Doged adv LTS woFowm JAFE0d. & wFO DHEr WS
Stdd B wrdgsl) Srachy (Sum cracks) aodrow. Doty  WBASTA K Fay
$d%0 DobLITpds wEd eovdo (shrinkage) Dosdo rvor & Iy JSydEow.
LT QoAJIPE & PG P SO dodddy) WrOd eoSfdos IDod  wdd
) oo eToy Jide HMNICoL HO0D BREIFIS Do wHdod.

322 ehySoh s

ocod (355 Wdw, S885 Jdes : efy S8 oo ©d s
QB IT oy (dord  (flow) 2o oFssd sctron. oF | dTTE Tl e
(viscosity) adido GwE) FEE JH0ICODI BFESE  dotwod. HEVI IR
Dodotd | Hdo KT T aokwod. aifd, Jon JBITHOSrE Soerod woTd.
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srf So oX0F Srmpe e d3d TXOSY ©d o (S5 HehEon T
T Vo S8l srmp s s Tidodw ©d DHWEY Fox Agw
oyzon. 230K, sRrTAF Jrmpo BTTB0S) & BF sgdor oy TwE), ¥
GO VT MR¥ 0 ©0% ©oddin RTITN JdBonaky T (DT T
20;0DI BRI Y, T8 NICo (SFio X Aotnod. ATIRSH O LD
apito Dosad mOS eihPo Dosad), HWEIZ) & Bok Jpded Fsdise
Wos'Bar actuod. o Ioor 1330'5‘ 48 Oy (steeness), AHHSIo (roughness) srer
ST Sodo D& SOt Fog o Do | derde wrPTow.

(BTS WmoNods’n oo e8difor aotwod. oo add A8 0sk
5.‘.’:3)5‘::5;5:) 43T3 88 (pillow structure), D5 88 (vesicular structure), D8 J6¥
38;8 (amygdaloidal structure).

| A B
S0 - 38 J0PTE So@SHO

A aSd80 Syl B. wod D80

ool oFTE W8 FY 2y (S50 «8DIY ofeom D Lo
BowTE  PoTIe JOETTomBon. (STTO KOS, eHodo DB VS P
Smen & UTIL Tomo. WS eSS Iredm oS o Sy  adv
erTéod’ aodbo J0 JoFw N TGS dotron. ) f)Ipdk & Jogro
BT T (STTOIEH WOPod. Yo FIOT (SIS SIS DPH eIEW
doéron., (Sdo 35) '

FEFC Food S WEw e o ohod (doF s my
FOO (Mo wodd ASD (FdoP T AY SBRH IEBErS dotron. 8d
Prmen asodor JéytEow.

| Je¢  HErso  (Plton)s® (dod 88 9@ve SaTos8ss O@  dros
2P0, SETosE e eshied  SESM  aSRUSSAD SE\BoS  &Ewy,
ArmETd HOTe, DFME TwE) HoKrd H¥rw, WT e, ‘59, RRE VS U )
H5yBos, PSS I8 pdrew  Jdroddomr  ehddo 0 dHcoed  (lineation)
D ToBB0d. Bz BPIHS FTEwom FIE (ZTT S HIT0SGOm SAFH0 Dod
22;&00.‘00&. S0srs, DFErD edren Jdroddor eXddo v oy ovkos sod




d¢8  (flow foliation) drProdudiod. ofy o8 068 WT Sro (mica sheets)
RNroddo eS8 :)9 Gin) ’&)63'_)5 23)365'0 (010) Swwre dSroddd é&) D?é@&')

84S srfroodod. dadE 906%5&’)0‘60 Dodod S{\T‘H‘JCS‘ Q HE8rD (DTrd (laminar
flow)& BOGE od.

$80-36: Edcsaes O00-37: JSE S

BIOSY, woddro Jirodtedin S oo IUTHY 6d ®o$d) 80
oD BaFites’ Al JdEow.

Sy VLY swod GToSlEP Hed, Bdavsed v $858 Giod
9Blsse g edxivom P sMmess Fee 3v ohes 033 ogsom
EJDYow. & FMmen IHrmy ©oS8SHTIE  JowoQoDd aIXEE  (thermodynamics) Sge
S0dorr DB EoD. & T LT e, (rolod ($8 woro (stesses) (Jrdo S
Erirel dmeo (sloddo o) Hod DB s VchIod dotuod. ©b Mok eb
Mes, Bbobsod aphdod ddudeabo  (geometrical coordination) dotnod. Sy E
ad)d d&y dowogoiio O2F Fo VEeET) Vo o0 T wov A al) Spd

oot éo:‘.&bé)él &b o ﬁéabdﬁ: Lc;’:woég 363&.‘(: DEORTY & aﬁn‘lco Aod
BOeT o0,

33 ed :.)c&esw @"&3@30

1L Arded Jrdlom

8h o oo | SBefor eSEs AWho oo ON) T SR
Shdood. Darde Dod (SBTO )8 TewrRoddod’ eb Wyke SN SdEow.
WO ed e¥E), (SHdod 8D asgsaes‘ ©go BwFXB0 TEOD ©d s
DOLTARY  (ArodmE, JETrde Q‘@D?MDS BP0, ATTEeH, ©3EH FTod
OB G S‘cm«'ﬁgcmé Jrde DodH oSBD o EIDoD  Dbrson Blaleg
OPoSTFIAL oITo S Jrde Dodd oy oo TR eSlod Sopd &
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208 DISHHS0L. atnio® Foos Dirdme @rded Ay WpBas AEPeo T
aodsdy T Jrssk @bE 06 I |Sirwo oTTo Bdoky Tof WA
FEreSTIT STOSEILTY SRS BFIOT sodd. eand - Jojde s ooy
sbso B8S afny GosEdt dwod Tl rSem DodS JoHdS eI
B800 PogorT TgargoBDTI).

08 Wi XTITEE  S8dTo%  Howododd  AITTOI)  FTow X
AsroFon. DS Dodd Foo efehiod’ el ofo WrIHDodD o BoH
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To oo’ aiipd ooH Awde 84S &Y due Ardw o HE D@
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aSid o, oI (Padien, BT o8 Sradrosd (e drareo o8 (88 3o-
DTRrOS SHo asHS B3 260)3HITan. TEE ©hy oD 8 (ST
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MO rendch  oforod oHchio Dab@FIE  Drde  Dodd ok € Sood’

FEWS o8 53rd (folded) 8oy Doy Baordyd Bso (profile section)es’ 58268,
28 Sgbach S8Fed

72 S96%D oomren

S0 (3%, o Tjen (limbs) ecdrdo. (3% (D¥ 08y Doy ko 2.8
Fog0 AIAT aotwod. Maird Soos’D M85 HES Bud 2GS 206 (hinge)
wotrh, (38 b derdl ¥ 2ad wod  aotnod. B8 woles S8z
Adroddorr, faxddor Yo Sdzvonom BOBSHEY. Gy NGE 20O O doran
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Y oy a'ééon‘ DPZJ0L. Poos eEsndco ¥ Bs IrH8T EDDJood.
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SBBo woBoHEMo Sy ad Joyhend. Fodh ‘OIiY ed SO0 H8S 2ol
920:5'5 TETFH. ojowgtwd a%Y Iood® 28 oo e (Cross sections) ady
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2¥ dodo W edorEd 85 Poos' as o8 2y DodPod 0D

Bok (S8 (rough) sotrée. (88 Bowsy oy (&8 Sodw  (trough plane)
QoL .




D oImIrSs BoXosssea.

1 #ood'd omrods JSsodod.
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Zod%  Swod DU WL IO  Hdrd, aglah  oSsred)  eddd DG
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©d FEiuor SO dovd (lod Lodor B0 Ew.
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S8 SoBMI) BIIE ®wod T WS I ad) H88, 5% oo HIE oo
(centre of curvature) D% a0 @ DBDeBDI,

Hard opEes s JodTo YR IORorTIom actwod (S0 72)
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NEEE S8/ dotTow. WED oHIKeS JTogw o IS I8 BodIN) ©HIS
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DedoBdoy prd ol Ees O SoyTe DHH 0 BomTolr actnod. (D0
73)

Ho73: edidods g ST
AP & Hdndedn
5 exminsy, n82owstea.

3. 8856 VoRTW .. 2% &y I HIG wolrd.

D539 (symmetrical fold)s' esgasdoo 882 oouolr dotwod. Boty TR
58Feren DTS dotran atudod H0D WP (upright fold) e T eoird.

esa".‘:”).éé@ (asymmetrical fold)e egzbafnévo-i)mn' aodnol. TR I ST
S8 dodrow. I8Ferer HH o dotron
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900 T (Pdowmo Dodd JoRd (D8 opSw  (overturned) e B DS'%%0
(inversion) Bz a8 Some DobdS (reversed) JGpdn Gotrd. HIDIS sas’ Dt
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Ho-T4: o £ Sve

AP. es3Sdndoo, A 3“.':}:) 30, B o>id 30, C (28 3¢, D NORBSP

J0dL 59 (recumbent fold)S' ogdhdewo 82 Jiroddor aotwod. P T
Egon JTO dotwod. & STIE Dobd @8 Wwowwd Ithw edy bgod
2rgEW  EIDFow.  DoDH IS D IEHT  IFdsom  ad) S0 Todd
Fopos’ Wods  #f i, PSP dEped oo Sy ST dotuod.  dd) Heo
Dobd wrTpnl. Fordy opdt Doehdy HE ord o6y S0y (arch  bend)
®odrd. S0 o nx ?CLSS wodeo {cote) &, ardrg Ay - 5300 (shell) e
sotrd. oy orEed’d 005 e T T3S tod woderod B Jo,
680t efis o dotrom  oer DodZIROn  BW2oGOT  Tedodd  edIden

dodrom. BT s v=hes  (digitations) | evocdrd, wF) 8 apd oD ke (FOOB D
Sorogady 8- “EDt devotred. oA Swredn (rool) o Sore Sodedn
(root zome) . Sro dodeos’ of dDdoo T Jbor ePdod. (So 7.5)

B0785: 5033 6858

R: Sorodosin, C: IBlan o8 Sodeo S oIFd 8355w,

I (58 argidw, D: eomevwn, A: ol 150y, AP: efdddsoss.




S80-7.6:  SS038S¢0en
(AP ey DdOBD) A 882 om VDS 30, B:

g dMdey 3,
C R'Jol)il NoSe AP

A: Feloh Sehen,
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S6078: D3 P

& Sodd TA RER

T Al WORT™ FJgor LI T
85 28 Fodd TR

IFhgorr S
Bo, e &H NoVT W Q‘Qﬁon‘ 282 VTO

{monocline) @o&r
Q8 Ba DOE {structural terrace) evotrdd. (H&o 79)

Hdo-79:

A JEI8, B: 28 hah DO

doxys  (closed) So 0 (igh)s ok (mobile) doRT Hd Dorde

(dardo D9 (DTS (flowage) 8 @JITOR. wotode & NOITW 23 dS&
Soofomd, wFESe TR elhFo o5yé  (open) seoSn  atndod  (HITTS

&0ty Tkl RORTO o080 DE68ST dotwod. (D00 7.10)

S0 T10A: DS
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4 288 2odoe DT Sod 30 287

74 3¥H53506%D Ssen )
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JdIrods do ¥ basy (concentric)  Sbz5s50e5° (DBV0J8Sw 30

Fronoss's o DOT]  Srydoos. “oud o dodso 2w oo Drss
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S60 TI2A JSrErS Sbyssdn, B SAToss SO HBIDO

esSoffS  (disharmonic) b o538 w§ dolbo S00 8% LoRTS &
£d argladod copoges @t Srie SYe 56 swusgorr RE DT
Gys SoRTen JTodsON ady Spds T Eabivod. M Grao Sad T Srodod.
(d&0 713)

S - 11X &I0RS I

Dmes TRD edIET asy b (gioer tobt w6 Doh Foh F§ (ST
ardob.

&lg IS (F05d)8 (supratenuous) 2055308 oSt oo ©DHHB |Rokdr
ady Toeom oo™ oHvd DYWL Soodeod)  Gotrow; osisn Tood ©dI8
2SS o i T2 b NJTw Sopd  GotTom. sbpsso, ®SLoe 2
oo HoddaT God, il cooS SBTmo (Somdr aP) Iy atnsodl HbPddo
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980-7.14; ATT o

W38 Jehey (plunging folds)  Swoxs Doest 865 oo’ even EAn0%H

;)c'a'z}l a:an o8I SBosdo 20A0d. Seue SraS  Feodss égoﬁdoé‘ 28806, Juses
2o Sz elo (5988 oer (FTTHx0 dod. (300 7.15)

TUTR, DEEN NS 85 COBOMDL todwod. 20 esgo B98I D 882 ssross
19850 (projection) (598 =TI esa (plunge) sosom B Jd.

NErossom, odh wsa (o 33 IN0D GI3 gireg S0 (non  plunging folds)
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e (do 715 w3 &S wéd sehod 838 SHw (plunging folds) ©0 eotrd.
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1151 508 ol Jhdeen (Cavity filling deposits)

4z =bdd \Dheren e8s pros RITON (cavities) RoJBY & ool |
Jidrw eotrd. 8O Sl @8 glerex Bdeoo & OED 0ol T sy
ardoha. TS ool Ofdren ST Howo@H DB, NAO Thero B9
GrfrooEon. T8 bgoﬁ'é‘ Body BTO g GO ) Hordo B0 i)
Hirdos's of¥ wIO Tse DBKORBe. & Tok 6FO Bdogen 2% pRochos S 287
asTio Gotovod. o BELHTD Fariodod. so® TOU :)90553-3"365 Dd]%“:'\)g 0%
To KO0 Aoy

By eoSTRITSE wB3o%Etos.

4 =08 DOORST (Hbobod D) H0d.

agebon (@i HFTods (FHAodnh Swodr sodfse Dob Wz STTH
Tibios. ® S0 83t Wrd wHded SEsoston., TY) dosoyodst 226 eg¥
pere Db T LovosS Thoe Dodko DrBHD. BT Bgé pleren SOOI
N, 3 73:)!:35 (crustification) 0TS, 2630 DIwe BT YhrTeo Hoe &ow
Dol Shyw JTEI fof 058 (comb ~ structure) wotTd. BHEHS (DTG0
EPVEAS TBIed T, erIaTod T £Sun F dosTyos’ wrTes FoT
Dosexsy WS wd Goknod. ® frdo Gy T 3K (Vug) eotrd. Ty e

20h (SHRosKe PG Goren. DBS' o, BWDD HET oDl FROBIR)
P hiikok #) QWRSTTD.

# % eswiEss sbiowsted.

5 T8 S80f Mrod E2BoD egﬁ OO OO MWPAT i 250t 0.

900 6Ew T8 DR i FrooTyon. el - @) oos Wen (i) HoS  Soote
Dfares (i) FF Ky Gv) TS5 S (V) oraf Dion (vi) A6 P Sofie
(vii) dhwers DDof (vit) DeugdS TN S0of  (ix) (B ol (%) Fgof
Dol $08D.

) DHSNS Do v Dok oo 3D @c‘é‘t_g:é&). S dgom OB
Hol drdos aobtyr Do) foh DY ST actnod.,  ETs 0’ addo

938




o

Téeolt  dyFow & Didven ad =bah s STgod  Josadidpde D68 %S
WMo IWyoFon. I ST 95654 Broomyow. DI, RofH, oSS, Lims,
Tof 208 sToy (DETor  DE I5M.  dSes  Dvosdorm ofoddo et
NIRRT ENFma ST Somgo afSh 20b BhysIvE Dol RV I yd0d.
D6 39 Basy e DDJ o BoFWy. ©D  daross %5 I 3D, BaoHS
é‘Séi” Fo68 fof :JS‘.‘JQ So8D Ay o

i) 20%8 ode e (Shear zone Depositsy - Snd, M s088 -

SOSmAS oggod aod b odeo. & @o mom a3 aboy (miwew (58900
s OO JESw Drow.

iiif) ?‘5 55'&_3 {Stock works) : WAH EWD, O HETes owfnd  &od D9
VWO AT,

v) TAS 8 (Saddie reef: £ ROGTIOS €85, Ind Too DS JTcdom
S dobrcw,  mensos JoiTyos’  seve iyome Cis Do, 288 estio
WD, & S0¢) Mox agubay (e @300 B8Y Wderl) A BosKed S
THS 8P (Saddle reef) DEdooirg,

V) a8 o8eo  (Ladder Veins): e85, 8 (2B 3or0m Bfew
wosfdotfoy. etlobipd Bfw - BF eyt wosom OIS YEoH. &
SO atmbon |Tieren STy Jide mOFom. & Tioreo Dy D
Godno do IBE Da SNod,

vi) S0y & §>U‘o ®00f (Pore Space filling): es3gs 0¢" odu Bage Sose
808 wrdod Bay8 QU D olrdh. 2 P & PHS Bod' admbos Taeres
W HoTh JEDD - 4D MG P POoR DErenm 8 00,

vii) JDLHers ©0off  (Vescicular filling): oo assdore oo ARG en
é%oﬁsﬁab‘m)éb))m Qs (vescicles) DEYTOR. G DI S adzba | Therw
8ds plw i‘)m'g‘é)l 563:6&')3.)(53 SBI DB »0of TEdreor o8 oerds,

vili) TorgdS 0 #8of" (Solution Cavity filling): WY 08 o NEY
670 | @adoh artrex  (Solution Openings) gahdrom, D a8 abah ([TReren wde
SOTO)  JESScdon.

ix) @.35(155" S0off (Breccial filing: Bt Seba, as Fdao  women
ST Do ws &) Sy Iy wbw S Voo, A8 Koo ad  adgh
(TSeres | S50 o8y ol VDAY 3o BJrow.

x) Q‘g! =F P00k (Fold crack filling): F 28D o385 Foo 55 aol

WO 20Y Theom b DS S¢%o (gentle synclinal folds)so PAFon. ®d VIS

(o sro T Vo HSew, Fho edxd AHFoL Hhaow. & 5% an cE

- aboh. |orsero 8l oz Jsew ewDs Gt L S




f-

5 esmrss H8iowstea.

6. T4 dDof JEdos LIPS o hoTod wwd aod D N6
HSNTT AT sotTed.

7. BfS edom ach I oALEnSH M8 T S0 p JPdrow
. @Ot

1152 Léa?é&') O¥en (Replacement Deposits)

Aad abah Si>re srodt zbd 38 W 285, oS 5’367365)05'
parsom $0p8 s Gfo. (SBFD (HSans’ LAFE sge O Bhod mEeo,
JESe0  dodrrom, | HBIPID DB W WHI (Metasom) eotrdo. (SHaroodiad
pomod SO 0S8 oaTd  somOy  esdto Bm.  (S8frvodab  wdedr,
(S8 bodads) wdatr-Sodr (@idan RIS Sa¥odmon. Tod @6 DS dodako
{open circuit).

eOB58n Dotddy |T3Tw - T8 3ok ePdor acd plerod 803G Sydo
(STEses T8 DE)ddwd. (DBJSIH ey 8o dotnod. (HATBY | HEch B ITEY
%38, sBarred  Srdnon  hodd. oy 808 odB  (HBrodhods
Haod. & SrEnd u¥ JarD SFARDY By T (T IodIy GO

7ZnS + CuSO4 - ZnSO4 + CuS

adzbah (TIwe O (DEDS DB (diffusion) & =GrHS0CL. GDY,
ooirSo €608 ¥ FTeod Jede Foo Dt aowod Swd ETO (SFFDI
JiTre aTyon. ©D -

i) gro Siaren (Massive deposits)
i) 2853 '8 Jidew (Replacement load deposits)
i) DG | DVPSD 82w (Disseminated replacement deposits)

i) iss'o Ofeo (Massive deposits) 1 SéEreod’ b8 DG @otwod. B30
©8 Do Gotnod.

1) L{a&;:réé &'E Jfen (Replacement load deposits) @ 2K [deo Sod
Ddme Dond INFown HENRE JEod afs FOIL SO aotrow. wond O
DO Do8 ok, |H8FHS S Jon gy Lrd ey BoOy K20V0DBW0).

®)  DEENE Eod JATHND.

) Sgpen Sdoloer aokr, e 250 dodrow.

100




3)  (H8rdd &8 Jdw @B o't AAISH (208 ;Fcw. T DS
Ao xS =d o,

i) JdGes (BArSd3. JEdo  (Disseminated Replacement  deposit) : ad 2bab
(TeTo (S8BT oS a¥ded H0do TE J0 wosdr F dotwod. & S
J% S0’ odf 3 STdo eS8y 0 eodlr SrE DI ENWod. FTSoorm
26 JE>E eoowT D800 @odo 30 DO WS WK 3980 aotuod. sen
Foo FaILH RSt By Sdood.

&8 Sr&fen (Ore Shoots)

g# Mo IJLdkodlr Srm 2¥ oo acdbo obhd. Fod odo AST
ac®h HBFod ardo 8T Ackwod. L R |FODE Th  lww DO oD
Fod¥ie DolB JeDd oY wlm Jhoom Srtodod. musod Jodiseud 48
578 (ore shoort)en  eotrdk. oaS s8H o e Jdcbod & domy
FPdaor NBTAPD. 48 I78 o8 Bo odM0M  Ackwod. sowd  FHASLS
iboeom - Iron Des BEODI, Lo Agor EFow

11.6 “?mé?._aJ REETY (Pegmatitic  deposits)

OBE Srm esn aedt (P8 Sriued. ssmm D86 DeRdd egs
DU dolron. o8 pldwrenr VA dgods ofy 08 edheod IBIrostD é.ﬁyﬁvo:u.
B e Léé—esﬂléxﬁ: &4 (aqueoigneous stage) Ardron. DMHBE Srm) ed
(T3dator  aotod. T8 afar, Wgeom |SprSom (TRt 300 oo od
gqrona. WS 9'65 VNI BFE pRTOR  BOTUW.  ATSCHH-HT,
88y Joow, b, &S, DS 08 28D DB, 55y,

WS D e.oc.So (meaning of pegmatite stage)

Srmp ol (Hlavh FIYY Phred TR S BOT 2889,
oSy X, oS, oS, 585, S o8 Jonds STTOLH D dotwod. &
doge 9Bltak Srse Baw w03 8D éﬁoﬁc‘fﬁo THoD, edero
:n.baam FIN wm shod dabéjo Byon 30 ol ehysah G, adesbas
1% g’ doB o4, &:‘51 DBOE S et

STy 88880 wods ZMos'da TdEugen ®dE SIchdE TEgE ey EOID.
SHB ool IV oSt JmEpAFews & WS oH Wdw doges &

WD FPEwoT  (mALR aFos 0% TADFon.  (SBE  ola  Acror-eHianat
DT TOM-LATRI% Srdo Brow.




1.7 ;’ag"ﬁnrﬁ k‘e'aL:'st: {Sublimation Process)

drorer FaiosdH D afIpd, SIS aAS, Davo Sy 68 wod
808 JLLAWITpdo-PWAT a8 (Hlah YIS (HBebs' wI3TGo  HoS
ToNErSod't Srdfodm. SHKs (T VESE ol To dwore 8 S dgos
MO WSS DodH MDWAT JFEmor of) Mo, FofSon 02000088, Ty
To O  (Sublimate) oy oo od-30)8, ehy Hgdo, YPwE'So I8 Jvod
608, ofs (DY Gy BIreo DY My TE.

1.8 dTPo¥o

& Pios

1 oy Sodh | Hfabod Moo & (Hlabs Lrmpro s (Hiad, ad edabd
S 8 ab, Todr SR ATAE o, VM BE e, é@“‘é}oﬁw
GodI oo,

2 Sm o Hich, AT ddw 8O Irmy JBdé, g8 AW
Jedro Moo

3. a3 =bav (H8ch DAY bden, TIE DOOK, (SAFI  IEdow
boo.

4, Totr e rdraral 15 8 odoio Soivo.

S. DB, DD (Y Eghod SBoiro.

119 & eSmirSs $83owsea - 0s ISP

Mot s8s o Dgasd

(§e

THES Wdre

od o a0, o Qv‘od' 8% oleren JiHe Doddo
EDVESS

T En

ol DSen

R Y R O

102




110 Soad B (99 yen

L & 808 |SMo% 357Fd0 30 SoHod aed.

L Srms o dise Hicd owr wdz Mdw P IFTJ HEod (Taed?

2 aTme Jobsses (Hiod BLsan d9dLs0B0?

w

F& oo adxdon (Hch o o FIT JBB0H0A?
4 TotrH WhSrsE (Hlahd PdEsotod?

I & %0 o88 Jdrgio 10 So%Hods Takod?
ads Srmaf JEdro AHdod dBotod?

Srméf e Wdro ey Sboiod?
adaboh ok TIOW (TS odITo JD?

T8 280f JJo 08D Hdom Tdhos?

L N

& 808 TED MB0D HFom JSBoBoA.
i ARSS

i il oot Jep

i,  JR6e (AADST)

6. Sohh TG DdBodod

i ERVECA)

i roS 45w

i FF Sdw

T fol 8BY KBoD Hdor dood.
i 3D oaS
if. o A8E Jfdren

111 9550

Joghd 3o Pre-existing rock : Jide Egooé' ol Srénle

PunBsom Recrystallization : G doms HdTver (Todah of
wom Iy (Had - HETO e
56 Dokdos.

STy Magma : B0 aod Rerddo - Srobod'd,
i DTSSR dotnod.




104

ool Dged Differentiation

(65 2 NOHOS Liquid immiscibility :

o338 JEdo Residual Deposit

ofydodh M 88 Bo eodiod
é)éaa_é Qn‘lcnn‘ Q0o ST
d,}&ﬁé&‘)o Dotdso,

Bodk (THeTew 58 DodBo-2.5 TS
238 FoIEFN0. wol D, Do
Léé_d_oi.‘:éo.

DAOHF o STy Kood JTden
Srdroddo,

8358 1 (3 BB oP
sdhado : (3 adrsd )




PoHE.12: &_ge'Bo‘éo |9 8o

5‘6‘30’!‘:»

120 oFgew
121 38sashe
122 eoSise (Had
1221 58 daho
1222 o33s oo 80008 TIOW ooTw
123 36830 (H8dd
124 @33 @rods o d¥sm | Sabe
1241 D8 dado
1242 ©53% Fobism (H o
1243 aSsoi 8% o bida | Hiad
125 wfyAsS, wrssdS 998 JS6Sol |Hidk
125.1 S8 ko
1252 95‘33.65, ArsbAS IS6S i H TIOND eoTen
1253 elytden (Hiao
1254 o8 45 988 IS8S ™ol
126 &rdoss (h (K800
1261 Hd a0
1262 Srarodd (D9 DT sde Jfdrw 660
127 Froodc
128 X oSTSI% HMomFod - Srd8 ST
129 2ra8 2By |Siye

12.0 e?sea

& o Hedch (HEohod Kbod eIIETVSE DArTETY | wodoTrdn. ©SE e
S 8ah,  H8%am, ®dRY, cirodf Fodideen, ©ALS, WIELS, IT8S]oE
Lél.g adoen Cnsacﬁ) G)k_ﬁ(ﬁ)o Lg obt ;’)_:f!‘cn:.

& o o edihytos, Dotk

o H8ah (oo DSBS,

o & |Hfane 30 6P IS STo KEoSKHE .
105




121 303850

L oghah | Hlobo (fot - eSEs, 207D, oms, DS, oiBsS, 58
508 Jro ISESIotw DESEy & (Hiahod) &g DS 3o,
plero 10egod | HDoarR) 568 o,

2. s, Srona, ik, oo S8 Judd eda Jdod S
S Sohen (SrOFron.

3. sovse (Hlah a3sw, Lodsn Jabo@od 200 (madah  28hdes
OHTO GIFSTIE Srdo Biod.

4 o3Q (Hlohe - FEyw, § 208 Jrodyow Fdy; amdEw Fod)E
T3S, DR ggon K8 P60 & (Hlabs ENDod.

5 35 Jde M, 1O BB Towmom T8 FAY, SFaHIE Doan aw
DB YhE o,

6. ©fyAsS, T8 ITeSwod W T STgo Ade \riddabs
B6g0% ABH | FETOS ORI FY EFoHIY 56 pdoS’ SrFoduson.

7. Grdrods (FD - afo, bd%o s Iovwdwe S @D Segw
TEsOT F@gadodiod. woBTm SHIT S Pzs Mrow @,

122 wSEsem (3 8e% (SEDIMENTATION PROCESS)

1221 JdSao

oS de (Hlch o & 888 RIw IGTow Joy P8 o Toods
S{3opdy aroBror Jnd  Dotodod. edwroTw  SFab¥or IS Docwdwod.
0JZoTe  SrCHITOT D8 Dod&on IT IMNE DI T FTw Foeyg
|[FoBdnod  JHHw, JIFY ITw, Ty S8 FETO oW BEde ol
FAdfodmon, e émgos b ForS w8l Plrod @ dWEITFon oIFD ©8s
22 NEdren Dcngaé eF) 60 aotuod. wer Fdeo, e, JPdm Toowro Ho
eaSiare, odf WFw o A6y bgab | HEaw  (Secondary process)m
DEj ot Ogab (HBah Wold DEP 6% mlerod’ DEOGAS |Sdow (Hwgd
PAren - BDdW, oY, TR, PO, Dok, S, dHY Ton 8D oIED
JErod sodf, aTTaf ST Bodr Gotron.

1222 o585 Jideor DYWL TINS sorw

i} Sre dogren (Source material)- (i) (Tdero T smgoel O Basbdo.
(i) JEdee :90‘!.)5 S Daobo, S‘m';aegdo-:)oé (DTS eoTen.

Sare SH@gren (Source material): Fogs oo Adoo elosso esIEs Jron

THONS Sogen Srpddilotron. F ;f)ocsc'aoeﬁ‘ pdz Jfdro Fdup, viBsS T
106




oSty Jidro Aro éag‘mn‘ Srdofh@on. effy ww, rarodd (Druioe  Heo
pXrod FOR dotrom & SAer-zHIw, Hrofd, earghldoo, 8o, &:565
208D, T8I LOA acd oS, 56 B8, EFERY, esbLFodn aHd D III). &
oo T8 o38y JEron o STFeH 90 E C.

(o, Soer (Solution & Transportation): ®3§d JErosh Sro STTTI
pdren SFrohd¥ D88 SIPson TEPBLE o, FoDE edre, 388 eodE
sire B (OxTo Bbw Su STEIE  IEE  KSd W (ThoT
sréeon. Fe, Mn, P, AL 208D $8A (532rod 8BS Seoyrom. B8R £Y, SIchE
SEgoh HESSod 8% & eSS IoTw (T &rdodD dotron.

©3ES o (ThTe J85es (Deposition of the solution Containing Sedimeniary
material): esSED doTon ST BN - airo 88, SJolE, £5 STARIE TITW.
I 8% | THro dao, T JooDI BFESA Aol

(TS0 BwEw, Srofdde BESAe drdod’ aoh TE0 SdrEiis Fohado
S0 Mook 08 Sabdiy BT o8BS, TIEFOVD Hv TSN wrfbar sy TS
oo S0 T eb L6 (Divo andn, IroAdS o dries’ ach
TOao TERES S% sosdsspd md, o8 PSS, TFONS sp T eisew
B 80 A8E00.

(Tiso ordf Bmod eon @bIw, rofdL COA aoh BB, wrondS
O T eéaéém oo OE, Grofdd eIir drdrododiod. as'géoﬁr B8y dY,
oo dod 350 S, i e Sbe S0 SrE JLdo 288 e do dotwod,

©Sis Mdw &PofhTed wibar S6gH o8 (FTIo IPH. §I To
argccw, odw, SokdN, ecdro TN o8 o8 Waerdt Joard Sirdo

Bdron. EbE'iJe:DU, 26035' Bar3yfeo ol R')oag TEHee% D08  DIFCHTAT  d@odnod
ar faas.

eSE5g awhdn, oKD TaIw obn ol 3o ady d8S'r Jioe
DodNOD. wod é"":oaea: 15035' Trer DB ;’363)&)@2‘ e S Dodosron

123 555‘35.:’0 LB’:L§O‘5: (EVAPORATION PROCESS):

28850 D)3 Do, oSS s JTw odio BTIe (Hlad oo Wr@ow

& (Hiad TR Jlow Srdosded’ ENed  (Hlacved' 3 e et
rErdcsanod.

R, T0, DY TEHmed RVfse (Hid Jirio. By (Fomos &
(Sich DHTod ady S I ol sotTon. o8 Dodyn IBPMoS olere

widrdso DodFon soH edSrédo Lm';‘:écﬁ)é}_m BTE58 dotnod. &%) NT IdGe
107




EOAS wdren T3 o SIS osdddc Dod@an  EHHGL Qéoa_;') EDRD
odered eBLodh A8 (DWLHE Dodewn adiKe, Timos acd 288 olrww
Sror S0Fam | Hlad O @8h JEded JdboBodroD. P08d oderen ErZodtod
‘oo’ o TEI0 o8 (SFTIod. 872 Do o0 o8 Sosgod ol Jidrw
DYBE . Ud0 €D Sdo-FAako, Derhano §o8ex, 3T, TERDwen, Dy Hewen,
T80 Bvos. THavo, WA dabo IWyweosh Idied DY DY, ST 5285,
IS eft W sE0GD, aSp M iy A 8T Doddo Sp JsysEon.
DA S avre I adpdse - 1000 & 35 o ol K)oéoeg.‘é T80 Nacl -
T1.76%; MgCly -10.88; MgSO4 -4.74; CaS04-3.60, K2504-2.64, CaCO3-0.34, Mg
Br2-0.22.

& odre JEdn DoSEFIE Swok - D IEE vodydo THOMD., s doo

Eboé'ﬁo 20H0d ™ E‘eoég Lbé;ﬁ ari)e‘q‘iﬁ ;')Gfgéocn woHh% S5do Ddird. JFood
o8 DW=

H8F S0 o T oderen ¥ odEed JESo DoEon  Swodom
TOabo oderw IBPMWITE o 808 Foabo  oleren, oAy Sabo
olererONT Dirbako oSerer, Jidw ErYbHRotran dEsod adyese Few

Vst Srdo BHo - e FI8Y) oderen. ©hy SS¢Eon £ o) wotod
OSeren,

oferen (Sgdon JSuToss (Marine) o WyFow eoR  Wsbad
(Lacustring) 830 8 daon. THavo  Few, 3‘5053'9:, Dhhaho  oderen,
Shen, (ST S0 Ja@Toss Mhdos BT (Hlch T s DodS
oSeren. GonB 4IPS Wine Hod 2834 H0F08 Jde s Jdrosod
DTN | OB8)Tow. Jotlodh |58 BB 2§ woddo. CHLH T8 AoBE®. ©JTD)
O Dodotod. SIS HO  dGhmotsod. Faabe, Derbabo, THdweno®
JAnos o d o DEoird. Faako THIH, £880 to® Fauo Syt
DWANG sy I Actrow M DOE Wy (Bitter lake) ooyt SBénenod
Mo B siootrd. D hiomod es JHE e HE) otrs.

Prngy @moo HBTae JEE@AIWoL. wad B (Dozod sMTEw D)
88 Y ) T FI Fodmon. & G5 B Jdw Jessso Jar
A osIE% | Fodd dotran.

Brfig) mord’ S MWInow, NoTed Sral osrd) SO dotron. eond
I8 Fosd 8% S | Fos DY 28 6FSio oirod o8 Hehd olero Q‘o:x‘i‘
STEn  aotnod. SrAIMH) Fw, IPHeo ST whdh Jordo Bow Thaix
TER S0 85080 dotwod. Toby oo, FBabo, TErhaLo, FWEN SroTes,
TTde ROT, YD, DS, SESo %480 drdo £ Q‘gg‘ A0 o,

108




oo Jhde GS0s0oDH TH, SASTH mdméod LSTOSEr @bkdos.
a8 S8 égdé‘ Ao griigy) aco 8¥50 ebom dtoeaaoé..é‘cﬁa (Toaes, Fod
Toer moMmH 28 ATFOn FrME) a0 S8F W SrPodd eds 5852
oS oraSS acd J by oo £ S5, TOHuko TEFM®, Fdoko
b@aea:, Facho THWD 8TL8 Jdod 2 d DO ISy eoB & JLro addo
a8 DTTHHEIS eofo. emd IJbw Al oo TE ST Dod e
oo Jide Dorald) Sride FPécor eofifdon ecfo.

dirs (DS oSido NS 2008 tod)dd Dod IS aerol  edidd

PO SDATADI DS, o480 5'&15 3o @odrd. HBTH edoddc ad o efen
ook AddFIraw.

8 8 am;ioé‘ 5 S8RAS oderon dodtron o8 A8 a‘nt'j ﬁﬁacﬁié Baro
(orifice)o Tomd 38TSm (HoaH Tomor Ise TDomBon & S¥H Jder £
Ty Sbor (Frdwengdy Jomow. & Do JLdw Dobd IoTw - Thabo TER
DSBS cér:.')oes‘, DO A Srdod, addn o3b o385 (ochre) drdod,
oD darEyE 5§ (wad) Srdod’ EFom DA Y o ab)sd SHrTo Jowd
e 5D TS Jdod wf Iden (spring deposits) eodrd.

124 @388, do(@% o S¥be (s8cbes (RESIDUAL & MECHANICAL
CONCENTRATION "PROCESSES)

1241 SBSaso

095 Dz wg‘mél Foen _'QCJU‘S;)S Ds edoddo diro| 5o ;)éﬁi‘egmg'on
drahlsor D3 Dod@on. ®DI N VOTW SIT DoHFon. Fdexad  DodI
(odfer aodFEon 2.E5¢ Fdod DoBY | JosoSD EITL MB THoF AodNB
ods dwen Job¥se Dob-e3R8 Joes Jidew (Residual Concentration deposits)rr
SrZrodigon. e Idop DodI o HTTO IHw, JoHe N8 TETO &XT
Boer Dobddypd (MOE NIBAS Jddrwor dotvod. edI P Whdo dold plren
ov) ML Hhdo DA ach Mo oD W BghadFon ST TE¥0 o
SAJTpd edhsre (SBYoS Jlim Dod@ow. & S¥Y 888 ©d= Jrod airods
Fo& J¥rev  (Mechanical Concentration Deposits) B H38  JErew  (Placer
Deposits) eotrs. dher Twdo T miodnidid & Jidro wdo Fdo o
8 ooy, ac“‘ifa wonTdy 2 womrody 08 &od Fsgé'. D,  FBHRo e.)eg
oovaE o) Toow dEon 28 Srdods (PhH Dodd wHH T8 Ivon
Koosdo @BACA.

109




110

D STrss 882onsiea.

L 233 J830 1o 2043 Jud 688 gD weeeeee- S0,

Jdops dxSor FIIW, Wk IE (M Jow  airo@Som 26,
grchddor DNE Dodosron Aooy S0Hdon SLEHD ©8 Pdred SJcoHISom
ANE Dowdom, E8K Srgren Gohoﬁma'cm. 350 SoTow DAOFTon e ST e
o3RS ez Jdrwm a&rdacm 38 S, aomdo, a-aao TE & S0 D8 wleren
(Stable Minerals) oo So00 285G dorges ezﬁé Fod RToor odS | SBios
DFodSdron. LEHC & bd e doerk Kdow, 3’3;‘1 fbd)éso TEoomr TAS B
Babwdd - LSS mro@s o JLFro Srssenn ey so oDod.

ard) 00D ) DD dro 88 INE JTdmor Fd sdrod Srodosd. B
SOIrerd) #fod, SIAVIE SOgh OITEIY TDowdod e SIS DY sawd
F¢ oderd) crddodfom. Tod Ado smBdEon Bok Lo DESSy ()
Adexsd TodS (rodos™S amnbEer d0dTFid0 (i) :Jd: do ro o l Akl o
Vi s K)U"DS SIe boéﬁodo-@ﬁ Lﬂ'ﬂ&‘:&é DI G Vo éb‘cn ;)53(56‘0‘.\3.

1242 o333 Fo| b3 B8 (Residual Concentration Process)

o 3008 Sy SrDodd Soged e wdwo Yo biss wdior  aod,

e Dod%or o (SBIoSH Sgbon' DéJ&éé}:m T8 o533 &o@mdm i ren
esodri.

& uSis Bayw Dép‘&)s £ oddvw amon © -

(i) A3 de :oabawo‘ 9'5035 éwdo LT ::cs-éon' a558c IS8 56%
:x:rdon' e:ocré)

(i) &daong AHNBE BDIre ITE SBpe TIO. 28 oS AlFe,Siew
M%) TENE Vyeed Toop Dosnoy LB BOT 388608,
AlFe e¢% 0l :Jmé a0, L™ ToSBE éébé&)vé‘ L) Bobd
V0T rdr Solosadn, ¥ drdod'  Ad aoeoao& ol (&ross
Rl ot é&bé:oé‘b‘é ROy Soddaod. AlFe © Jobides
DeoHsood. 'aé OBy, orEbin Ve Srfrosadl Sraddedod. S‘a:CS
o533 Fobste Do didod' TEHSme 8w \PTET08.

(i) JdmHE Hordo Ddom soFD. IS  KErSo  (Relieh) w0
V56 OOl HoPBd Fordd dSdere oX)8 (topography). Sodaren
Déag,_érr assl::ym Oééd e SR8 S48 1068 Hiosotron 965
Pdere  10os  DodS Fo  dodsds  DosFIE  Desdic. o333
Fobidn Jiren Srdrodadl &) 60 Bodd.




(iv) H gob | Hlan dwolor egé (TTHo fo aag-c» T DOOHBIAN.
(S gaiordy é%)a?ﬁé)ﬂ é-a’ngso o8y pleros  dodhiond,

(V) o 85on Suedd - Ided MEPEs) o vdw ody gl JHooWw
(BOR dodto edd adfilo.
2E5C G é&:géwbl OWEFOOT AT NN ShHoTo. eodpd NI NOI
Ersodt wosd ST (PF2ID wnH T8 ) af AHY T8 o ST
NS Towor THoho TERD AT, =65 eI e3d0rr  DorHeod. BB
Fob¥de Dod ©3 Fodide nINT © So¢d 0Iood.

adhin, SToAAY, TIe, odddn, 8hdc, womdo, Falddw, 2Bén, T o8
o323 Fobisn (Hich T 6D off wlaro Jirw.

1243 oo 8% 3‘0\_&)56@ (Mechanical- Concentration Process)

ITE NOEEsen S0 BOY edao ol 78 edwoe DhsD dideo AK) &
$i00s. & Doy A (drdo Sddo BDivod DB mO, G SSoro  Sege
0% D3 Mo Bdwe Fobis Dod airodior Jhdse DosmIE  wITHo
dotwod. & JEFCB o BY Fobise Igdwrr BE) o,

& e ErPossos’ Bodk SiwTyon DusS S srdEo FooYIE AB
fgé wlarod For éd‘{éo Aow Dé&)ﬂuo&. Bodsd &I 'c'gé eg'é Vsl ) ﬂ‘oLé)géEa
B&DS0S. Jo b85S 88 Wwod Ird (IFI ool dpd Fepddodod. e
oferen (i) od¥ 2B Mksp (i) T6oGAE sFaHIE eSS (i) WA S8
| 2omrdo, B0, WDy, (S, HBE, TA, 2ouH o8 TAS & Sk (ST
oferey  ENTon. GoHE & sl wdwren dro 88 Fobsde (Hidh T
odyon. IS I wleren ©) T wotrd

G (Had g TOLom M3 Hod , BwPo DBErmo, ofE b
BOTORD HFOSA dotwod. o ehiroor e Ipdk HIE wlerw dédaan. Mo
S5 4o e wdawon BOE edwo wod Bty Dabdo JESGS. aEhe
©0f Wo eod Jwdo o) Pdre S FonFaon.

B3 Mo STew (Types of placer Deposits)

Teold 8TO DIE MWdwTyow ed (1) dogdahs A8 (i) owpdad DI
i) HS HIE (V) a2wdS DHdfw. & Tak ST EREES fotoeesd s Somiw
EADD0A. T TETW Srido BT dotrow.

(1) Seogdahd ‘5).65' (Eluvial placer): Rer Sogdy SOA B0 Sogdo JBI i
380 Tomom D& ‘éemago:n Erdrodbmmon 3o a3% odz Jodd aodh gy
D23 oc'cs'é)l s dré‘o&:l)‘cm W pre, BmPgw Hgse od 2008 ard@on.

IO TOR0S axhY SED eleres S85 Erdo, 2D BT IS Eréo D,
111

- 1




& DGom Tod 6TO AT 2ITY Wod HEFIS B Ideon. 249 ©F¥ wlarew
2830 0 - Joydabd HI JFer Erfohman & SIYH Jedo Dsabos’

EoBd IGsHTer Tomor 20K Do, eoydahd JETen WYFA &y SO oA
F AP0

(ii) eoopdahd '23?65' (Alluvial placer) : f8 o) D38 Jdro sob o
e dAasd ";_'3:65 JEXT (SEITHID. DD 36 D3 (stream placer)er 2 Sro
Do, (S5ioD NS T ABFEE oy askdhy 08 TSmo. M w44
goer  JFa Sddo. 96 Wo SASSpd 20D3  edwre . Tds | FSoBITE0B.
WORIN & DIE Mo b HEsoSI, 63, Id Tow SfooT  dotwr
SyEdom 36 Igow (EHgabo Domsan HE e zer XS 8fo 346
&ri Bgo%oerom.

(i) HS ‘53:)6 JEre0 (Beach placer deposits): NAWS dBore Pty TEmom
drm HOSESS Ty & 85y JJo &b SopEs’ s sdusd D
rogod’ 28 ENAod. 85H Mmoo STy 850 Dowd Ideodron. DS BAero
foh BDE elwren Srdon Db&idi)zag‘m} el oo E():mLé ddomrey  Réo
ek odEon & sdoren DD oS STody 85O6Fon. HIoad o88 ©lerew
Fobsse Dod HS I Jdron e o Ton 205RE, HBLS, JIrSES 508D
OS5 A6 JEdon do200ods F 88 eleren.

(iv) =8OS DI JEdeo (Eolian placer deposits): D3 O L@ o
otk SFrco Bed TO SBw S 289 Ko o3  odrw  Jomw
ErJobddydy SEY ‘RATOS VIS NI wotrsm. MmO 25T P JPd TS
SoNIIPE SEL H DO SPod. o (DoFw FFOROT KY |oFw. JFEHO o8
|TroBw. I8 (rodod’ 2omrTd) IO aod 3WE T8 Fow TH BgHh SR AWK
BenHeor-vomrsonr I8 nasTEow, BOr acd W¢ BeaPw ardor FAFadEow.

2omsy BeaPew Tdeomr SrdEon  RG8  20mEH JEdoH-adwdS  2omddy
RIS DE) otrd. '

D oIS Bb8ionsiea.
2 Ihe S8 B9 SrProdd ’f.‘qm& ;]'53-.'\)1 ---------- Sodr s,

3 Adexo DodD écrg‘m DETO B o S wow JEIw Dodd de&
'?.3#)6 JE>Y e s0tTS




125 w8)BaS, arebas s8)E JSe5Moots (H(3eH (Oxidation, and
Supergene Splphide Enrichment process)

1251 $dbacho

286 oo 68 i oo T T8 2riFe IooES ShHwon, wor
ASegAt KBS JEdH D T ofjgon orgdo (Oxidised outcrop) do S
(Gossan) ®sotrts, Fard edm RoS sdow e for 8385 Domson &
o3085 588520t (Secondary enrichment) ®odrd. Dod, T, BT s SHeo
Dicsost & (HAch o8 STIes. ufifo, sloleon (FEDE Fa ST
08 Sl FIFagon & Josom BFCELIE D8 J6ytd0d. Jog JB (e
Fd dTgo 808 JodH & Todvdod. & Ercios ﬁ‘o@:gdm o o7 T
:)C:g‘w (workable ore bodies) T & émg‘o H0d) HOoBII). od% w0ty GG
Pé T S srdos’ acl | Tlros (Sodf Shpddo do FIFR | HEchd
- ArdEasS IT)E IS5 ok wotrd.

F& Jgdes (IMEATIE  ADIJPR-H0IS  B0d Ty Tooes  Fiymen
83080 moes DY THJod eiyite md CSwo (solvent) & aFow (Fdwen
285 odrd) SohotKoy Tod TE smgo elyite [od, Jedd & B8STeo
(FTiwe T DS Tahdod &S0 sodbo DI FITamsod. ¢ffo drded
JJor Ardhsod. ¥ (Tl dtcnd FStod Zr8) mossrd o8 8008 W
Ve BEor rdomEon Jow¥od Frhg) zobErdE LHHSS vl S ohoid.
©onEd ondE 4% Ve WIS 25 (FHro Tosor  dodHIFTon. &Y
258 25 IS88 ™o (Supergene enrichment) esodrdy. & (DT KETY o&
Sogy omd Y TXaS s o (pdd 45 Tdr Woowd FEd
srgod DDG Sodorer iy OFiddo Drasdy ©d () olyEsen DodD wIPdo
do #3% (i) OSE Swdovo (i) ©8PSE T Jodoo (V) IT|E dodd) F&
Sodeo (V) | @redd odeo So (Hpaal mé T Fé sz 8o.

1252 8B5S, SrofAS JS0S ol H TIOW soren

() T2 &8 T8 oMo
(i) onwd IDEw TIEI Fhdtor &IFvo TIO.

(iii)y s2¥ro IJFXo :)afgé:en SNV
(iv) 335 F8E HBW0w BIVo

™ ‘.996 oD TP ofoTd

113




1253 egagda Lé@cﬁo

8BS, WwSEAS JE6S™oL - Bodkr 0B OB s6¥ FAgon ebdysses
Tol | Tdewo I doss, (@300 DoB mdmo (8068 e (5t S 358
NSNS WP edmssr JEm TaYDI olyite (Sde (STIH0s. wleres
Srderan, S8 e DASTFEon. S Soow busyean oS 58A5 Nk
808 L3085 eiyse Toic. I ol T Do b TOEH ¥OA
dotran. A8J08WI efytsn oI TS DI T8 wHgmod.  SFaHIl S
TOGOM 34 Ko (Tlewodiood. wés Sogo $dhomliio 48 i SoTIt ddvos.

FeSz + 70 + H20 - FeSO4 + H2804
2 FeSO4 + H2804 + 0 - Fe2(SO4)3 + H20
6 Fc:SO4 + 30 + 3H20 - 2Fe2(504)3 + 2 Fe(OH)3

D dsdeo TV FETY D6 ob. N S, 2empf e, 1
TEENE o8 485085 TIwe Db, W 82 Arw olyjsen w8
DRdSypdo FOOrd (moiewen Imdo adE ohTon. Eaydsor FOred 388 Hosds
ydISyy Ber DB E Sy,

953569‘1’» K)ds.xaLao'r‘S B¢ (Factors controlling oxidation)

@ #rao oo ebyEses Yool wE¥0. grme St D ebysse
VO efimi Tyt ofosSdic modm% Tmo. & Sobo ebyiden ¥
. ofaS I ebjEss sshd

() (3% goo B edmIr, LoPTEr ABEEGm. mer =OAB ULAELE
(Fogavod ot 30AGEG.

(i) o8)Ecnh ewds Trsse essdo. ©oE adifié eiygsn drd 20

Dod. ooy afins W 80 od, Tad Sed $Bhdos soh 14
TEIe N0 DA wliEse FIFns0s.

() dgsom ebysse Josor 280 |Hlav fmE Fssson AWy S Too
I of)ide wodoe Tesk £ DoaSo doddyoe e,

(V) 2083 B (enclosing rock} FaE, sIrcHIE Gopen efyzsedy |(Serddo
Drow. IS o Deviy, dhth o ol 08" ey
(ST 2087008, SHHBI R0’ o BIS Haro ecsm ¥ o,

()  208uk oferer edyssan O (darddo Brow.
1254 Sr38dAS SB)8 IT0T Do (Supergene Sulphide enrichnent)

(@deor a0l S'ten wlygss Soderdy SModRd-Srae S o8 efyas
90 S8t 30y 9ZBo drsod Wdsmgmon. I Faw Doy (506 eodnsned

114




a% SFod Sosal 20sns  (enrichment)w D odro. & Soderd) BBt
dods do wsf a5 TS Sodeo sl Sl Al ordSd oy vTeor
Sodd cEIw dod Sod @ Lrodoaron. wodesy Tdopo g Fdogeor
Srd@on. DensEDd PEYN  Dwsd  DoddodFoiron. eond WwrdEAS  JodH @
D3oStET ) odvren smyom ed - () ebysos () edds THeaS &
wderen (i) 6 Adgs (iv) el oo T Sodwo (V) (2L Lod oo

() @8)850 (oxdation) : WIJYE VoINIS eEps (ITIWod. IPd

BEPow & o eljEcs oo wod olyjgde Sd o0 58 Sen
Do,

(i) ©HIS IS P& pdze (Suitable Hypogene orc Minerals) : &
pleren a0 VEFD (Timwer ofodide Flo. o85S ITE eod TBE &S5008.
TBE Bod wrsbaS sosns dawd.

() rorfies (permeability) : 83 Mhom (Do (SFUIE o FINGE
EOA somd TIXB (20088 2B Tiwe eljEde modod) IEnBA Lodd Faroy I

(iv) @8)28 oPosd Hodeo (Zone of no avalable oxygen) : JraSad
6_2_3350 8 Hes 85335 0O 'L;')a’ioé‘ BB a0d. FFSeolr Hrao é)ég‘.:)s HRSS
CLJES JATD ST, S |

() P%0Bod e (Precipitants) : | Zdven 2odE =B IR Ead’ afiad Fsad
Sogeros’  $B)E  oDosENB  wrafal  HodRnd o T wrabalS B8

(SBTID SHIVOT WS VIrrIB-D  HOITTIE MGy AS0d. T emyo
ST8yd do drdo T

PbS + CuSO4- CuS-+PbSO4

ZnS +CuS0Oy- CuS + ZaS04

4FeSz + TCuSO4 + 4H2D- TCuS + 4FeSO4 + 4H2S04
5CuS +3CuS04 + 4H20- 4CU2S +4H2504

sodbo, (A pégen, Rdg Fow, 88, gu-g,)a, SEe0, | ¥HoEako,
Too 08D IJE IN8E Do Jaciod (IS TETe

A>Hen (Gossans): @& JToDI 1004 wEYsr ot el ytse D06
org@en-From DUd obS &'bes (Iron hats) &) @ doFh SIrITO

|rodos’ AT Aody WAOY el | Domoh pé fbrond Arder sopor
Enron

AL A SodEH I0fIdes Arde IFESFon & Jrd T RO
sidiron o888 sénién JBaTron & (FoBdy aAd 8R0S mobo BIow

Fr&® hosssndh-rd &'so il dodsd MHGodsh. A of Jgor wde
JE>rIE DS S o8

115




Bodk OFe frwoos. e () J= F>o (True Gossan) (i) ezd Ay

(False Gossan). & Boldod SGy a0d HEErY  HEoSEI-oNE  eduglo, OF) &
556%3":‘60 WS HBReD enddo.

D 3T 8cnsoa.
4 W5 &5 TS ISW0ES o dgErsed Iusod Erdy Dosd
fod ) e 0dT &,

5. AroSsS TS IS8T (S 8o g R R 5%
DR800 aotuod,

6. FrSw o &% 2o coomeemeeeeees S ol KsdHven.

12,6 EyedrosY Lae;‘ L‘é@.o‘ﬁ (METAMORPHIC PROCESS)

1261 JdSaso

0DS ad|d8, SBwoo (Stress), 2¥ WS Dddo 08D oS (Sl
(D581005:3% 308 ach e JTGo  ArEFAE e o Jdodod F&  gleren
Srp0ofotran. afins, |SBwve, D68 baso - oSS |y ST Srdoss
2 &5 D8S' 3o0; e (Cementation) Swdere (S0 Sen D%otnod. dodyd
wleren (eclosed ninerals) Sr@ Srarodd (@2 Todddyy, Srdrosd D Dods yorr
205 Bo v Rd gdHw PBIBSE)  Deodd @fTE)E  Tdrewr Sr&roddisoy,
Edod Ty TETO Riod IBSE mwin Mo THBE, 76 BS, Fdow
aygioy Grrod (D dosspr B3 Bo eofid oY BBSESD) JaDs
oiTE JfTwr Erdosdmy &rdrod 'Y TETo Wied BES  asdwn
Wres THBE, MBS Wrod axfon CdosddL (Hicd eBE es's
Horod 2:2000.

1262 Zrarodd L?TJ'Q T30 OB JE e Dé)ééao (Formation of Mimernl deposits
by Metamorphism)

JIP ETO TS WErOVED  oldz D DEyFon. @D - I, &),
T30, $CHAY, womwNT, DO Sodd,

(TR& 283&0 (Graphite formation): (mpén TED drdo LY 2§ oS
DBt ro8d Srdrods = (Regional metamorphisim) TEevol
TOAOTE™ DAFIbo I Do)kdnd. I98 TERAMDS D HTE Tow Srross
T2 Tomom 08 Srand S e S0, TP ©od% Suvodk CEY osire
ordf SToe 20343 do Srar Joysdwod.

i16




troy, D8yd&o (Tale formation) : &0 B odedd Srdrodd (D aE0Em
od). SrMhahS wleo 05 smded &6 embad &rdoss b
(Hydrothermal metamorphism)% 332§ drarodd (& (Dyanamic metamorphism)
dirsbostod an doydo exrieod. CO2 H Oo d&%ges & Mg - JodfS'es, Mg
poisoy &rdm drdrothoaan.

2 .
4 MgSiO3 + CO™ + H20 - H2Hg2 Si4 O12+Mg CO3
aodd, DOHIRE, oS, mihdw Do8D ErIrodd (&ru R0’ Enod

orgds eleren eoyldcho Wi 3o IS @8¢5 (Dypamo thermal), |Srodiah
(Regional) drarodd (ardh M Tddo o Qe yhaErow.

12,7 >Tro¥o

& s

1) Gedch | H tabot- oIEden, S5 S, ©5RY, oiro B8 Fob¥den, wiPAS,
NS AS @35 J58S ot (9 S oo DB/ OTTHW.

2) & (S chw 2BEEIE eI eoTok Jddotdn.

128 5 eSKorsse 952055008 - 55000 JiTpso

1.I ®373 Fo b I
2. vordchd wdE

3. wsr0S Hd85

4. THALS Sodeo

5. Zdorzedeo
6. Sediak S Hron

129 $508 #8X CAALS

L & 800 o888 Jargrdo 30 So%ed' Tahod?

L oismo| 8% i’rohﬁédm d0d0m Srdot Far Jidro Kbod DHdEdoiticd?

2 ‘8YBAT, ‘a8 25 ISoT oy’ &Y sood B ego DB &?
aS8othod?

3, S0P (S S Godod?

IL & %00 8¢ 10 So%Hod SErFso TuRod.




OIES Mo P TR eorw II? IAY | SPDosod?
238 Jdod WBod Jd8osod?
238 o svom Hotsod?

R SR NI

& 800 A K800 HI0M Tabod?
R

i) Hafe

iii) a8 a5 2588 toodw.

118




ariio 13: & plered  (METALLIC

MINERALS)

.‘.’)A’Iﬁa@ 00

130
131
13.2

133

134

136

137

138

139
1310
1311

oF e
98 B5a%0
288

1321 085 ok, (ST5 TG
1322 =88 de& SN0
1B23 rosdios D36

“ SronhD

1331 Sweywos SrokAft Féde
1332 &rofdD Jdareo 6@ DTdsw
1333 éaBfos’ Dase

Lﬁ'&)cxbﬁ)

1341 (08 D68 dso
342 orsaBios® DY6e

T8
1351 aﬁa)a)s}?'_oé T35 Fréoyen

1352 558 Jdreo 6B DFSdw
1353 wrsabiod’ Dide

B8, zof

1361 Somxtos 88, @of Géoden
1362 ©8, =of Jiden D DFRS
1363 88 Mo Ddve

STl

1371 =338 063?5 DT I3
1372 rdadios’ I Dybe

iy
1381 Somgod ﬁ‘g.f Ddeen

1382 ¢ D B Pt
1383 w68 Bios Dise

roof S

A BHTISD HloFod - 08 [ErPTyes
SroHs HbE (0% o0




13.0 ag‘sex

L4

288, oD, (Fhand, TS, BE, 20§, eorgdichd, F$ o (B0
FHPYw, ©) WP IFTw, FEsdiods JE JY8no MHBod IdBoddo & KO
ST,

& Frd SO08 8558, 8

0% SHe gRHoR, T8 SToToR DIHHRKHES.
o u THIw P H&D DIBodheiad.

o oD 53 BloS 6B DYBoDd ST DKHED.

131 H$oAuche

& rfiod’ Tdd S PARrBI 088, SrofAB, (Fhahd, T, eorihAch,

ﬁ‘ge.):n o) B IFT Idbod, © 5578 FEEBIeS T8 JYsmo HBod S
QS8 otdo adihdod.

132 =88

288 Srawe Fod D?doﬁ‘iﬁ), odd Birmoshh ach Frin fodbood
@st}QCﬁ)SJ 8378 235 HIrd 45 ddo S dotnod. el &')G@'méo 283
THaE. DS, FE avdn, B awsw (Wrought), =85 s Sson -8 -8
(OTTETw ATy ow. TATOLY ©85 JWIrE) Dosd, TR Bamd shodody eyfe
AdEon. oY oo oof, Lfon Iwowd ¥ awdn (Pig Iron)d 2D
F VS 2885k FES Zourdde 28D Srdodrd. @Y ©ohd)ofdisn & S5
aX0gk  ©ELR0,

1321 o585 S ST P

) BoBotsd o T |
Sriy s Fe304 72.4%

TWHE Fe203 0%

DD 2Fe203 3H20 60%

283  FeCO3 483%

1322 o385 6% dFdo

Tdendd S 088 JMIrosN G dve m Fodsse, B8 SJabdE
DOF0S, oSios, o513 Fobide (Hlodvosy ErdodEan Odudiven 9B
o Frlod ofHFon @8 oorwd e oifsm, STy o bids, Sk
Fo Omude BN FI Jides Bodk BT T JEDd (HAchode ISjBDS.

aTFsen osise Hichdy JI6)BY 085 Jdeo, 03 Fobtdw Dod B5TE
120 Brarodd |rnf AT ISy




1323 8 Bsod s

soatios o85S JbTw ©BHE wad ohpTyon 2D (ST B,
SrhyBensod eFydo drdos @oel, 385 I Tog' ohHTyon nofarS, 235,
tans axns, sonds, Rar, 8#6TRoSD edEYon X8R T8 Jooe ol
oDl DodID & TEges des 60%, 65% 288 dod. @D (SdoSoSBy ©8
™, @80 Ssofoke JeFod IR H. Fod &I T DS 0T
A% 28d FEhSos oy TAR® Ty ST To  GIBETHIETRED
DR 6.

5 st $8ic%Tes

L 068 Sy, (ST9 THPYok, I8 STadd Bootido, SEoToR B Jod.

133 S;ord %

soppod P M S0 sairbs oB SHod srofdB a5l drofad
S85 DisoBd WIW GOy \S8e¥88 HSon Soirdd A, SToHAD @f¥
arondD Ho Sarbsd TE e v T6)S HSo sords wwE T w530
o393y SToRID GHPh  eTd HoTeS  FOT6H. Aronatd mar, Gohw,
o, KDY sefveds o SOEEH. SToRND FéPH Fdeom Ba8d dooyw
(Sorting) ¥ ST T seSE>tn )5S BaBd HE STorNB G688
2rs. O SrondS Sen JO\EE é‘élﬁé‘ 2085 | HITT B,

1331 Sompd Sroidl T

TR Jodods S i5tod 0
ST RERE Mn304 2%
Largﬁ Mn203 64.3%
Sroride MnO (OH) 625%
E DS MnO?2 63%
e 8 S Ba, Ko & Mn TOBE o8
BT E Mn CO3 418%

S8 Mn SiO3 41.86%

121




1332 Srona® Jfdren YA Dprssw

SrofNS Jfde azedanp (Tadssnto Bor esioe WO labse Bo essy
b8 (3 Sadde VLT T IO Sy JErest £ oSEden oy Fobide
(BEcode I5aTon Hfw, THBEw, ©sts MWRT, FE WoS'D SrondS L6
peren Idop Doddode JuDd  SrordT  JEren Ddaam'cm. oS5 ©533
Fobfse Jarew Srdross ThE mOTIdosy DDl ©68 Fofswko 0dS
T Rrw dsysacn 2E rRe S a4y H8S esioe (S T SrordS
MITO Erdod B 085S 0% SBgio s I ddood.

1333 #8dtfos’ D38e

1d50%0d  Arokdf  eag oS add [ Brod sadio agd,
a8 A3osdS D‘ﬂi"métl LéZSTg' SLET0HD Doy SBTS'D ey H45, Dotreo,
To T, =538, TEYE. oadios BE8  oHEod ORI WoKAD  Faoyst
0% w86 0B ohPNG. wof o sotsvie Srofiad® e Som S 28,
D8SRG, b, B sgety, 6ol SBFSD BTovo 2t amyan Toes
TS Dodd Fo@in, FhrBen Iow rdsdiodt SORIDE  Swerod  Swroren.
TESLD Lo 22 | Fomos BeBS08 o wEsdanod Jgdeo ey ow,
ol o SrordD (Fovoio fracode sahd (D9 5I% M8 esowrom.

13.4 L?aws:%:

122

SroMID  IrH6ND | FhooS Sar o€ SRS PEWAS  Sran. (Fod
2? (LS Do odmsn mods  Svodk ERER (IPSor a3 s STSorr
TRIL. D TR, IoLAY T s eDE DI B8 | FowS wdsomyDos
98 F SHor  Bodosos. FDaoS s Fstondsys 2 AHBDOTE,
AE8TY), L838%, el itsay, OIDG ok, FFADIY  SogH, DS L, wOHE s\
Porrd)  (breakdown) @evsie 149 DREDIOL. SHIFS STGor (| Fod NN
FyB0 BAEG FEFH ©D Sl YETOH oo ©gto, DI, ok
(Tanning) $8(1Hod', vlygse Tiioms sias, S 68, (Eharve e2yEo

DFSoBw. &S €203 68% FeO 32% dotrom, o0 388 Iy B ssos
0ol (F8r esns.

13.4.1 tg‘@_m :)636 GrSo

LE‘“@&S’ Fhren LS50 Sy Fo b Hice o HARSS, wodid e
ey dbydEow. | Foew IO oD D Tood' 988ise Dokdod? &6
DE e IBB0T? T @b TEdrenm dwdon?  Eo BIdah S5

363&)&00? - s VOTOD T 56y 28A06. -

(Fo dgy s driden, DOABD, VEELED S8 STOE, ©f ST ofy 3o
ey dod. (5 oew, F& Jnaod BEOS oIES Do Eror STAT VLT




1342 38¥od® Jdses

F8  oddamos’  (host  rocks) TR, BesonTeoms,  Nige
(disseminations)ms, FoSBios 283, IS, SYTE, o G SOT U‘L;"g;exﬁ‘
oD 0. (S8 B8 Sougid \FoBw - IYOIED BOYS, SBETHSD B,
mé‘t}‘@é'a B8y A8, wo R IBFS'Y  Syray, 289’ PIERT, s0f, S&wod S5,
OIS Tidres wESBIOED 60 TY Ve ©I FIPWME. Y0, SNTH,
Ho S Ve 8T8 Srom.

5y eSSt B8ic%5%s

2 (FE OO0 e iy food vhiwol.

135 =86

Soggwd TS oD Syros w6 88 wb SapeTor To DYsory,
0¥ TwEosth (S48 bgor ST odiod. TIE Fhgor SeHT annBl b
rsgn-:», AHsD, RS R ofmod IZrm dotnod. &2 D’Q.‘é) fododbesion 89, 1100 ¢ ".’)CE:J
(OD8st0 Dohiood. B0 edygHD Hys SItde. Soi, A5 200, DS W0 S8
s SFo sards TIEH dfdor Tas®. T olwrem NG MIRed
STy sraM(disinfectant)T  SoEd. agrie®h b | Dodofi, Sore ©GEoS',
Sod' i (rot)d 28 6osmL, o6 Tivew  (fungicides)r Sded.

1351 Sowpwd T8 gy

N2 dodotud & So% S0
(S8BT MS TIE Cu

S D& Cu20 88.8%
v 188 CuFeS2 34.5%
T DS Cu2S 79.8%
fzgem Cus 66.4%
Srole CuCO3, Cu(OH)2 57.3%
B 2CuCO3. Cu(OH)2 551%

1352 ¢85 Jdo B dEddw

55 Jidren ATy Fodise:, HBE, SIcwI |HATLY, ajEach |\ Tieo I
Agirde Bo Jod') edro (28FSD S8 G (Hidve T DS ybFon. BBHdDy
DS PoHdIe Ko Dodd Jares AT

123




Soerwed,  VEDS  THE  HAFrod' oSO oo adadad  (Tdero 89
AGiFdetod, | HBFD5 503 wdior BT LErAsSSe BoBDoSd | Fosus'
o6 Jrod o o eljised, assely o8 W eowTow.

1353 mdédiod’ D

TS e HIESD Wofiad, o Ihpbod, eoIBTSD Igrs, LHY
zorod, D‘asQ‘Sé‘&) o8, P8 Dozod oDWTyon. D) 'Y THE Jdrw DY,
wofland, 208, 98 FSod ATy on. SO GIBTS Kotrdd 2oros’ o) foge
38, wige 2ge oo 35 Hod T Wder aTow HSCIED DSOS,
o 2grod s Wron Fwfonmd PAIoS To I8 gaowo
GBS IPDSw o Jgor dAcd. FUE S (TR Jowed, 8088 BSOS H5OWOD

Bdowd TS DAY (T Sewen Léaﬂoci‘ ZerooR L:JBQ-:):& BEIBOHO & Téren
Sr&rodTron.

B oIS n8icxsiea

3. aongd THE phhon, T8 Siorod HE)l08.

124

136 8& , 208

& Dok S'en (HHB Dgor ITPdor ohFon T & Bododd KO
O OF6. 2D SFraIFor 23 ST DodID TIFowD, Fo S8 hdvdo & Todr
K)Z.‘J'Tgéon‘ oDICw.  (Sdoddoddr ©E, 20§, T8 :3_€_)'35m 2% ¥som 3636
ofoddo HNJo ASITI0. eI SBEDH 2D 0w SHw, TH5 s5I8 3D
o Ee TS PR e, B8 Tawd 5808w, L Bobod, DToFio
2508, Bol Srom Joamd. 25w ro@#ofcn, edndFists, w48 darbstm,
Ffo eoidrdso Daoml, Hode, sFramTo sards Seod.




1351 S0me N B8, 208 FHIW

TER Sodobd S ot dw
adz PbS 26.6%
RS PbCO3 T1.5%
ol B PbSO4 68.3%
2038 ZnO 803%
@rofde (Fe, Zn, Mn) (Fe Mn)2 O4 15-20%
W SRS ZnCO3 520%
e Zn$ 670%

1362 ©E, 2o JEen 6P DFIIn

88, ®of Jidod ez Fho condfé ¥ odad e S0
Aggromenm, | H8FHS  Tparor D dTon.  EBBRraR (aodsg, adse
ppaes’ elysaly ST B8, 20§ Jidre JoybEon

1363 rd8Bios’ D6

TadFSS'D asdBiy-s 30, eoTd IR DodS srross (b wHpoed
8&, #of TiFes 843 Dwgod aTyon. NAD w888, 2of e eolrd. ad
- edoss eSarSayd @d&rs‘ooé' wsob oH e o (RS T3 wodd o
DOBUODY, a8 B0 88, 2of a85de 2BR0GD  FIT . eér!)g‘q‘é’r@ééon'
b JEFres BFabS \HBFHs 838 DodInIoRD: Dex§ dirpsor aFy ©8, 208
Jiaren Trarociren, S€T, Ha8, o K SBT 08 2y Lﬂ'oa'oé‘ é’ldﬁé:nfgoé‘m,
il To| DA, DodgS oty HTE S héen BT doddoes (Pockets)Im  ©f R0y 00

8 exwIrss wbiomsted.

4 caySSD B8, 20 Wrew . HE0TabY oo DONEI AT 0w,

13.7 eaemsbaa'.)o‘ia Y

worgochS el ?gaci‘s‘é o eTw e ofpigdod. 30 Brabood
wards 8% dotwod. ed Sreds owsmm& 2T a4 58 arcos  dotood.
eorsa::)oﬁ:&éa (DTIWD oo 23838

I 0D ohHodd sorghicnd ol Deogded S0 (electrolysis)  T¢T
soriddoS S a$@BPe. B AP b (258) sy S doddody D
ADESraw, oty BOLSI0 IwHEOZHOT i 8 dards’ & T (T
ach. Ssod oTososh, I oSsods DS Soor  SrTodfo.

125




VORI Do¥)  Joey AIETTer EBok MRS, 28 Taio JMdo sarsS,
Fond, TIEo Sairbs sTd DS MEmes TIE s STl as Ko
ThdT K. 28 Badere, W, Wre, VOIRY,  EaLDS, BoFWE  Jod
T ofen plarest s Mhorr aotnod.

1371 o388 Serso

BorEIDDH  F0S oo I0SH, T mETEdo. 39 wEys
SrDrododiod. TP W T e {dersorr ©378 &oL&gdm;‘:g DBy & 00, TEW ¥ wde
=TE TN @b BOrebAdDD, oS &S 83 uIyfos, W NS Forondd  Jojf Sosw.
TeBEWS T Sorchy Bt ofdos. LIORE b SOBE, dof Fany,
e8¢ Bo Tody i

TENE VWrod) o3 Jobismio rdodhman. 3D ad8800 36 S o
&H8IT 2088 (blanket) T, D ITres”  wodHyd (interbedded)ss
JE oo, W Jevs 1 (Pocket) Frord, Vo S DodD oo
BOSToN. e edne TTyw wod Jodk e RABWD GOrgHT, 2f oy
S0 oPYod. ' !

1372 odtiod’ ey D38

SATRS oy e HIT(H, o108, DSBS, vod TS &y oo
drdn 88 ol JEdrw B8HE Y, SAVNEWS  Wdros  wzom
é&ﬁzﬁoﬁeod;éwlm

126

13.8 R° §

FEIDZ, DexSo srasm KNS Som odrey SFos 34 R R SNE I0
ﬁ‘g ™ ArSH998% ésﬁaée‘f (b DEATTY Sedorr By Sy ﬁ‘g a‘oc:l‘
ABJITD VRIS, S5 I ofeodS dotuod, 42 DB didedn 193 2d 106 €
50 (028530 Dodod. wIPTES Tookod 3988 AT svepor  essere
578’ SBIAOWIB. WITH000 Do, o) &Y Dews DB Hod. oo
8loh. Godréah 3B & Foold T34 actnod. (S0 o883 7% rasdios
a8 olyaod. 35% oo edes ad)8 ohdod. N RIsD TESo (Carats)s
BIHTE. uf TEN eod 24 orro HSS asario.

R o 8, SeeSod (SNOVE™I S0 (amalgam)r  Srdrorsood. R
BoBdw Do, (D8F08 JLros'n JE ass D) Goddrn oiod.




1381 Soeghd AS e

T Jodd S A I
O63 BES AT 99.8%
nds Sroved srosor  fY ool (Au Ag Hg) 40%
oo BoBde

Dot (An, Ag) Te2

OB (Au, Ag) Te2

™ B (Au, Ag) Te2

1382 £ Moo WP doddw

oo TEoren Léé;)aé‘ S7e) o b¥se, WY E>chd  (SBIDD, &3 adaih
O Sy (88 FIN Agyomod D06 \dlebo B Srodman Feo Sidre
oS asTo| 8% Fo bEse Moo Sz 8 Fror T ofIon

1383 88 Blod® D¥8e

rsd Biod Feo 58F neodt B sates (568 B FHom ©Hod.
S0 20080 adiod E ad ohiod. oSS o 2od’d Eol 2o a% ool
Boos’d TS Hytes’  ax) A SEEdiy o8 sogy Jiosn. 6N Fob Ao
B oS0 (KGF) sotré. o8 &85 Ao =& i (ddo Sixfo 4000 a8

Sad atrhdid . aiad Bé})?éﬁ& s &8 F‘@e‘f&) cahirl 20 DobI a‘reg
h&oé:m.

ag, 4 wordo s 308 oD 6. oo SBFST edosys 2g® DobI
TN (rodosD Toi§ ToH o :a"i;oes‘ oy Tgd 53¢ RS odH 8.

139 Soro¥ R

& wodids o885, SrondS, |Fadd, 755, B8, @20f, sorghdchd, rdo
Fé sdrod fdod, @D;)é:)a eyia, rEabind T8 OO K80l Blard.

1310 2o esmirsse H8io%tios - W0l SErEdes

L Sriy s Feadq - N% DS Fed3 - 0%
2. 305, ol ITOE of)iow

3. sy DS Cux0-888%, T, B FeSpds% &ropss CuCOs. Cu(OH)2
573%

4, TSP Dordse

A



128

13,11 $5°08 »ip (9% yeo

L (800 (oo 30 éo_é.ooé' SIrPIY | SOHOR.

1.

2,

TOSBEY o85S T JWrowmsod HIWIS TEdo |Tabod.

FEEBI0S) (FWIETo 48, o) D515 IFIo KBod BDOaHEaHoA.

800 S'Fo gaPo SFabd Jowed, B TSI, TESBios o8
DB, BOaLHES.

i) Srofd® i) Beriah S i) T8 iv) B8, 2§

IL (800 |SMyo% 10 éo_s’:wd' SErTTw | Tood

1) sréatiod (808 pdwre IBed MBod BOGLHHOA.

) 085 Fayw ] i) B8, @08 - i¥) A

gdond: |8 BAD. >0




2rii0-14: 0 LTDaé P2 D

Do 500

140
141
14.2
143

144
145

146
14.7

148
149

1410 D edrsdn HMionTod - HrdHd JArgTw

141

oFed

S8 thado

ol

aa Darad a’:c:rg-m

1431 e &3 S SOTw
1432 803 64 WD STTR
1433 ATOE &3 AFS STgO

&SWY T
e

oorrd
Soren, ﬂg e

alro; ©MW Sarey ©esed
~oofo

1 5788 Sby (Mo - ﬁ

14.0 eg‘sm

Do, aa TS ::crg-m, i Ten, e bomrel, Sofben, XiTen,

Sdiwod elre; OIWITO plaren™  AXEThoD oS> edwrod  Wdod
DSBododo & o dﬁaﬂ‘m.

=1

o P8 eand 8878, o

o'y o, &8 FOTIE (DRTETOD HModinEd.
&ass” ;‘s&cl.;’nué; THOBd Snd K)m‘g"om :)Q,oéﬁmrba‘d).
oSre, OMMRrO; WITOD O i 0DE.

14,1 WOUdho

L

D0 ddEdoH  wdwren  wdigd s SoFor @I080HTow. G
584 o a) Wwod, b) ey S Sogen, €) o3BT, d)y e, e)
borred, f) Somen, Hrren. daSHTE, FY) oldwrer odwre, oDWRTOY
(3o e O ADG SGEon.

129




130

2 Y08 Sairbl edsdsTon Swd dade ¥ sron VS b ¥
Sr@ £ wwaes’ sdadmon 25D Ho83T8  (resardor)m
BSTITE Sdodod,

3, O wderen AAIED .‘.’nag‘cnw AIDTASBBD. & plaren @fE
& Hed SQHOA Bodd; SrabIsom B8 doTd.

4, SoPaersst 2o WD T wdron Jo oo VIHE)TT TR,
beaaless 058 i oiso.

5 o #asrdest S‘Sgé’, ‘beS':'r_]S 208 deren Qgiﬁ_:_):ﬁ Fas, s>cHE
Gy Kod Somed Jod acrg'oa.

6. I IS D0do Hod bord Tokhe 6% I 6T Dord SwHod
T 06 STEOT TE TS Too Wod ST DR &

7. o, IF)  STe  odwe o SO IN% Snd Sororenrs
B Sekodorry an

8 B8, FsodS, )¢5, .).?ioc'%f, 5D Dudecnsd wlares, odwdrey
(DI IR SR plarod £

14.2 2 wosk

R —

B0 RITY TpsBtom, Fokaor r TEEn, 2osdoRS & smd
TEOE G0-m0h HES* A8SR ©60-Ke STTIE TdE.

FoSen TS (Slacked) WT D) ohy S PHod 0L Doy (Pozzolana)
VoD daird Hhad. FEeroS Lol 1824 SRE) T8 onaS &% B
fo adfod 3D HE oMY, IS ol endses 505 © (I 28 adst
TOTL. @ Do D6yoD ST Erdo Bh Toifd sairdSt saTd. & o §e
Feros Gosos e 8% ©ED M aocdbo 0 eNAS & ITos Sargds
Fforof D20 & B DETD. wowd (ddo Scird D% FEerol Bavol
SOD0S 18245" ©JBS SaTHBHY D20 BotbSE Lo Botuod. DS S'D
388 T - a) 3o J2woes, b) SUreLT Voll, ¢ S Wwets, d) FSom
V008, €) PAE Vo, Irdwes TEEos’ H2eol &3 Sdo FEeroS 2SS
ArdRod. | Sdodo Ao Ty S &S NV TAaEr &,

FEerold o TH S e, SO e, st e Sairionosd
oy o o,

TONo Lo Bevy dod 3B I astrAod Bo Hoddm saird 3.
B wootsn Fho TaEs, BOrELT  Dood wHo, I, Ffod D08,
ans e ASA ofewo, Ad S o 58g 8 e‘se.go?ﬁo 18 Boérom. E 2 PJoowd
B 0TNHT WwH Y rowd 6o a8 38 TOPSTH w8 B ddE I s




sasds Bye. FEeT Lofm Do, eh) 56 pmo Hod sowd Iy
HIo Fho gD WHD FiS Tewd. BErol VoS @S TVD Swomy Swd
oo WP T rd TE, T o8 Fen Dyfdo Dodwbd $od Joom A000s.

CaCO3 15%
Si02 + AIRO3 + Fe203 - 20%
MgO +od) b - 5%
25y - 3%

ze;snsm 20005T8M JTHa.

Db Doy GFHD todwd T, wHIoon ST agdom o0l 260
W8S axé 55% (Firm crushed kiln Fecd) addm aoZd. @b  E8domrd,
ArgBenciodolrin  dord. ©8 Someod gy eofo WHI oo MgO 3%%
o), S Mg €03 %% o AoBETE%. Oy Tl E Bo o) J Godsrad.

cosBiod ¥ H TF DY Wolh /IS Sowgorr ©HHE WD S0
s3go 0 Yoo, Frasthiod D Ton T @'05306‘, Soggor oGS Bow,
I8 dooyod Foo Hod oDRPHN G, 2endod J0y orow eok_c.’)\.éafé‘ Ry, o0t
aod. Sougid | FoSer ot $85 $emw, $8dS, soows, sGoh AT
:n::*o'@é‘a SRS, Tomod, a:ég@'éﬁé‘:) sooiys, 288, zasPs (Fozos T
fsy oo DODT a0d. Winolf Sairbt A8 3 2P 08 e osdiodd
TooT o3 c-@od‘;aa &) O

143 GR [PS ITTe
£3 «©

S Dy de SBIHS D B Fo £ ekTod 6 DS DTG
e, & wime €68 sFEE%H sob 1500°C Dol AFHSH SIAOR acwd

& eleros’ Semgsd (TR, SaRe, (S, Sy B, Iy DREBND.
aadId SOTOR dosdold IO oferw

a)  S8A%NY) SIS ed dog BINTas.

by 8RS SSte, Do TwI ooy, oo (wear)d S&0EHOAD
i?a‘mgso JUs Aomd.

) afnas srdne SOyspd @ 8ol (Spalling) DEGOXHOR GoTO.

d) =éniewn, 86 frrod edno FanFdt oscoor aoEd,

PYYeY] “:mg‘c:é' FB adH TN .’}wg'om tos Do .‘b%éb?d}:

131




i) B L ;S Z)a'g'o.a : D8, ad8 ocowd swa STEOM  GITTAP .
(LT STgen)

M) S0 4l 35S ST 1 (TRe, |§3e, POLDS, oS % Jwa
DTTONT SIEH .

i) ooy a3 IS STTe : Homes, T BE WETI TBI Swd
SOTNT ASTTAF .

D B ISSs B8iossea

IS0 80-85 TES A% (rRg B e STGOTT FAB.

1431 ea;§3 ¢:3 NS éc:rg'oa

BHOE aS D a’:r:rg‘oé‘ NEVIN FrY 8%, ROT BL DI SToer e
Bods  DA0rasTenm QR Lo &8 B DS écg‘:):n By % Blofien, zcSoSen
DEES TS o ssen TS, SAORGS =efE DETLd vOT an s

doge 8088 IFrom A8 (Sfodo  (smelting) 20 o S T (9 & aooss”
TS,

%3 IS soger 508 ) TEESe ésdiest Do [rodos’ Do,
D Foen, ook e oo Hod O B0 o, Bodd 5 ‘s‘_gg'a? PEen, o'
FINEL Dod) Ara §'§ DT oé)ina]_cm.

1432 éd’a? a:g TS écrg‘u:

Sins' TIobs |8 YW, WG BE eMBE 88 Dod  dotwod,
dFEeom 80-85% TES 4%y mISH B e ITgor ShE,

FESDIY RS JEdw 2§ B0 rross (2 oo S8oao
aT oo, (MR8 (| Sersom 283D ook, S90d, FoHeS, BossS, Sows I8 2
Dol oD, wo G BT T8 Dredeno, dréy Rose, s Foss, D50
2o or Shndoa.

BA DI STE SB A% SIS (FwSS DOT Ter &3 v, 085 o
QX HTR AoFD, Fpésor  Cr2 03 38% o0 48% 8% ) A S
S 30y S0, DHESD Darar, ofzrS 2orod’, 28 B0E, FoxseS
2godty, somers’D RS, TS, Ofakord, Saom 2erod', ST 5%
C)Ad 2o’ (Fwem 8 BT &, eo gy IBFSD w0, Eyar, SN Amss
2oros' srox i 52065 a0 Beood.

132




oS0 :;rcm DOXRE Nro eFRs'D o} Fogos' Foss8 ég HT o,
Hod esdocos’ 80%H & JLIT  dwsrDHIT o0 |Odoos ioe  eddiRod
1ad® o Srr FEstiod™ LIES wdmurd 3¢ aod. ao| G SBTS'Y Ddord
ags', STyoEs 5aS, dfdmers 2godth GRS Fo wred’ dod.

1433 rog aé.‘bé':\') ém'g'eao

SWOTHSD heoo B wEFoded Irf) R oHHS. ad TS HoFe
Font Dods dod G oed 4D dIprosE, TEE HoyWS doRrod’H
ohod. 45 ITros Sumor HHIHTES 08 FTOY sodfiroy) g Srddd
20385 2 AI Sagor WypdS oPinod.

14.4 es;’::éag?en '

SFaHIE T dodobss Do 838 Svwy ofeom Ko IF)  srdIswl ﬁ
P, Tk FEDE OSWETRT FhHTIH. M PILeS estsTe Jo&
asErASdhdT o S MBS ARG DY I SoEn. dirvo  Sarbd
Fo e BioSo 08 (SBE 83 SIWGTOH TESEH. eIWGTOR ads, FIYS
s08 ddm Grdos m, DEYSer wOIMY, drde BH SHw Io ThEO
GrioS MY ASECAYE. estTom S8 dm Sogon (S0 drbd  Swd
SEWEATONT DRI,

(a) ©0% dow b)) Dol (© =88 Svw
- et 2dETOWN B
Fodt RHE Sy S
D508 ' ?sg =, g
oy & oty Fe, Cr, Mn

of TBRS oSy
BT S

(&80

Fees S

BoS oATONOASE ©8 OIS Tk Sy O sUmS s
GIETHe @0d. ©0¥ Jwd dod Diod JEFB B Sfodh TIOW Frdofh ST
To T edGo. FOTHE BdoSm &L, THTE eotrdn § B Sond,
56376 dwy Soms’h dotrom. Bole &3S VS’ 58 dr, & RO,
fond (Sdodod’ Do JodTow.

wsadiod (fh £ Jo dossywow Fégw ddodo &I Kol 3w
175 1830 %% zoadrd Bxofo Fprto e&olom aodd. 17258 Hd2S Baos

}‘;Lu'o;’n 5:(»5‘2,,::603 EoeT: Tnl PV Qéoo& g@om Qay Shded. AT JeTat Toro ] Q&o&c
And Jardth ST God.

133




134

D 2D 89 : gy ATSD 57 3308 TEw soGbTSY wsodsirs
2% DodI Hz 865§ F so

2)  AomrdBE 83 : wo G SBFSD Somen 2078’ 20f388; Sogy SBTSD
DogeS SorsbSw asn F (rosw.

3) O35 88 : st DrHED SR exfres £ FL  esvoros
B308E T 2HTLE BioEw W@ ofodTon. e ST 2o
Sdero,

oot |5%)8 Vgorr ofoB  eseriihlan S uBE S, AR idns'  aod
DS, eosbgren BI FooaSw ags Fow oIWLom Iin Fotrde. (5T HB¥oe
8ards’ Theo BT wgD Bmyors, BIWGE JTrw, o8BS 98 Lo
I e oSG Vet A sdTs. JE.S Téo 80 Joo, Gy WOT,
O0F ourgT af) oos’ HEltde | Foos Sios Fsosk Erdrododiod. ADOS
VAR, TTVE, VESDE & STOE DodS Jows. Fhoss (FErdTnd o8 s
ST T, DoRdE  JEdrewry ™, do (FOBIEWVI SeHoPTer, STewrr I
A0otnod.

Soud e SWETHSD Dhob, Faoasrs: zoos LG SBTSD B0s
2ere' ©rPSY i, Bodar Fododt avyoo. §8 Mweges’ soes, wo( o BT
(ma0), :w;.’:‘cs‘@oé' 2 Sthkdod.

Q50 &S FEos S, Sy, Fod TOBEY D pfdo. (ABS'D 15
Db Bod oo D% Sod. 1d 725 (638 Ao ﬁé‘g 0. T esa’:éogé TRdord,
eséa‘:og§ t‘.SL'S‘Q)h‘éo QO™ FaEd. Tsedics D308 odosdo e

T e Gedodras (divalent), |BdoSres (trivalent}  Swrovod  sras
eé‘b@‘ﬁﬁ W, M T80 > &dyer 3R'O.RY" "0338102 808 e PAzTen &
RANTATAE Dotodam.

1) \rosd 2) 8D 3) eopadl
4) AEBS 5) sodas 6) drEDE

283 B8 sond  eoREn S SE T rRed S BINI T
Sairbs’ TaE% SRS FhaHIS, o3 Sowe Ko OF) S0 o IAT By
Dol edMLo G FIyE. DY &, (STITTy >OL Bamt 5B Fragehs
T3 D55, FaarsH WWESS edlospad g, HFo dairds’ 420 savs.

3% A 08 drross (T30, ;BE o How, 2 B ot
M T 0DW0d. ©b ($2S5T8S Srierd dar Bo ogost srdos dotuod,
Tiaren (SdFSorr c‘a?*ScS‘Q o8, DSoo, a8 (rodos s, I RIS S,
Fers, WA | oTodsn ATYOR.  Bo G SBTS'D Jurd,  wSo 2erod £&
Fos Snnds a.




nobah esigTer ¥a8, DoS KSPe o88 SHors esf  dvgrod
TSRS SO adE TRT oo on (E Lo DS 08 ad S Sokod
frE &30 S‘saoaf oDWH &.

(SN Oargefd  (BFODG  EIW0D nolah DosIw wd Wobah ¥ yoow
58363 Doddody )dE0d.

Sl eb0 Garehe &b ArRers HHehe HEwd WdaReddo 58
Do Argers edyBE HOT (SHOI.

PSS &G 28 ef)io.
SO, saTed, S Fsadiod ofostso B

ads ST =T JfHETo odkrol, 99 Srgown  BrE @SMG T
FhETy G D 4D oD (tod Fred’ (dFDosdo 2bfod.

5y eSS nbiostes

SIWITONT TBD IFR STTOW J Do P2 B

14.5 ™

e SBEH% GOV Svey SOITGEY PO Far, IS RRLES
2OTH 80d Jobd, I GTIW (Specification) @om .

8102 - 95.9%

ADO3 - 4% 5% 8835 4omd (STIFTA 1% 35 S8 domd.
Fe203 - 1% B moT 835

Ca0, MgO, - doddi)

ve) b

Bew SBEFIL - HOM®, WWrEprd sord.

mer  awiod Jdeydarho  BIETE  HoRTWTEdEre  &rdod'S, H6¥y8
oftror odbdird oo oo TE SoHaws SaCLETET I Y
TS Vb Som e sosrbes’  adorissémon musod TEE Wodh dordd,
S S a8, 2o, drirers 2o SETG. 648 BT oaS, verSod e
avson DYBOT  SYEoT) HAESBIaS  SoggIed TE IS Jirer 4l SOTSD
sosteros'n foi8nE, STis Lﬁ'oa‘oé‘:n, RNTS  rodod’ AT o So6g SHTS'D
saSglagd ORI 30 @ Sod HJIErD TS Do aTown.
2850 oS Fs, ol agrod dod HHsio TS D SRSWT) &

135




14.6 dormed

Romre BUISH®  e53ETS  Swmy Sod3Tgse ¥ ANEM viohs mas
Soow: EQsTe B0 dord SuHosido, SIS, Tl oo an IS ofsohe
Fh o8 women P, RS, eond Somd SO(F 0% T Swd T odao,

WM AYdolr Sdoddr, ArIYH @8 JTEd Teods frg TAS e SoTost
¥ o288 Sevolsmeos - 9F0 208, @IE dsols, mode s Ohos2as
DUTTEO Ko & JicoBder ol wle BTM od soriianS WESes
5035 B STgaw. &S Fos Forands TG, B BewPewr O dotrom,

sar anIpd ¥ 2R Gopd srgaod; FORIPA ASsEd0s. & Soyen
Toom ¥ JD6 srdroste WOUNESTIE BDen vJydod. I s, oD%, 8,
Dol ¥ (Bos* 2E, H08) IE) & sven AT O DS SrdsTos 5 S0dRes
DENTAETIE,  O38 G808 Arod AT dlwrrannd DodD o, saribdah
SUEE e aotron

SRS T W 28D aSys, 6, ¥OF, WosEWE, Borss
2orod', o G SBTS'D S Aorse (e aoodw), éron Fosa (Tado s
o18), edors (0 %d2r &), Sondd (Ivoars) zerodt, 08 £ oy &) o

Yoo 3adios’d mas arod sra AT oo

14.7 Sores, 5{!2093

P2 Koros (OSsEom  Somem™d  Sofen T3, 030005, S8, FE
8085 JoTO% STV, Tod JGES (Opacity)ss aSerdt sdacs.

S | Bpsor Surdy Kreo d ow.

a) (DEBDE I wda Horen

b) (95)8 RS wderon TO SoirdBns Setren
C) adhd BB3 Somen

L8860 |55)8 DS wdee oo 8088 Syom LiSw TR, OBRS,

Q

To gsren. wd Scogporr OHL Toopdy A daon.

SIHS’ 883D ssoom B, 208, OIS, BsahS, (FDonD, 850
DoD  SarSBIH. & srore  Fso T8 edre: B BdD, B,
Q0T T/, (5 wes, TaE; M20d daired™, Sotbex DS, B8, 20f SR
OEHFS, BErdawS Bo8oen, (FohS Moo ansd) Bor 5B Soipen, TEN od
dudoiben.  =DwE Mo wdwon sdad Socors T ) aTon  so:
Faref-Doodor, ), 8-28,;008, TR0 TOEOD oo,

136




Bios'n oo IByiis esHEs 2ibo: (o), TBET, 208, (S
TdBs e o 8D ogod’ Fosdiod’ aT)ow.

14.8 es‘.’m"es, e*éa:;‘aaﬁos_aaaa‘o:

sone Bo ey |SITON B3I Cagy  SEner SN edrog
SaTes eTbTeo oD - 10000000 - 7500 BC. 00 ATSH08  HBBcDSD
ostio D8t myrasd 30D SHhée IF) aTyon AR s3ggod sEo 8o
o3 JITEITWIE.  edITIPIL Sstosodh avotord. 18 $Te Saw, ©oosdn
(Parod Hbod B0,

Has  SnEgen, (HTV, dostsn wonl, BE 33 DADIIY S, &
ohoBS Dod® Krd mod douod STge, BRI Bodks DT Nowog STTe.

sEyen, odre \SFCw WD, EAoS%or OHBTOT HO0DHIS  SDIETND
€058, esgdonor AoGerdl eISROTY Sorm, Gyl D8 Swwy ofeTen. & OFr
3 o doddily T SAS Mo eire; (ST o3Ft dad. B
otnires |DYTD WOLrd. odorr God, DEbe FISETWD SO elreg (ST
woirty. b ¥dvo ¥ odcodS  (arbitrary) Wy, ard, dwoe  (Owdo
sHsHr aTyow, DAY h¥soddo T Exo sothdey TEY edreg (ST
SOrAFH. & wdro JEFw DEDoges’ H08E a0 ofndroy (DA GJTOR.
IR b sond ©b oSrey (Do wYB0L. esoa:{é. Bobod Yoo
ododT ododidonT JTHRY I (intrusic) Qoye dary Sdpdr RVl
(SRTNS  SBedodaiEon. '

a:oldédéo S3rd 1600 ®dz ardow BOdbéOJR!QD. H8eS  DATHS0  2rdion
£5, JOTAD oo JTHRHT)H. BHET oHod e ON edwrey (SAT TR, T

aidor Satods odnaarey L;')QU‘:»H‘&‘)S a’)dﬁéé'd:. & orr SAKMAoIDNETDE U8
L&ob oicra Sord.

a) Borb, G%xd, BITgVIL, Gexcod, B 5
b) S s

¢) estodor Sd¥do

d) S

(58 BE08 B oferoly GodiSFity; T 3d08% ol ofro ATy
somdgS SSor TIos (FFHo A0d.

sadiod JTtmor oo sy Ado8en, srd, 2oS, &>rE, Javg,
wp6, JWMP DGTID

137




149 Hro¥o

& a!“ﬁoé‘ o'y pdpon Hmeod Fodd Jisomr 1563017-503 Naoodd, Qé&bb‘e‘é
STT, OIWET, e, Do, dofben, Horen DEYS oé@éwcs' s’y plaw

:.mé STTT  AIRASIFTCD. HBE e sl ofwvdre ol ol Srav
2SBocro.

1410 S3000 wom ALY

L (300 (SfHon 30 Sohed ssrgmen (TS0,
1 eéa’)ocg?w, agma’m écg‘m,fo'b;ocf 8ol a8 TR0 | Irdlod.
2 D00l ST Bdom D3Botod.
IL & (S0 (Hyo% 10 HoHos' 8rpTe Tcod.
L esdoren, otodres BT oD denod.
2 OIGTOH K80D . DSBok0A.

3 a;;: B Pt abs) ;’aa'g*c)aa 8ol Jd8oiod.

1410 D oSSt $82omEen - W00 SEXSTTTen

L ad IS

2 OO Twr JB  Hia STTOR Wrds AIWT AT DPRIL. ol (i)
escsga-om, (i) 0o, (i) aéd STen.

138




erfo-15: S aoéam'

Z)édi)l.é =0

150 oFw
151  Sdisako
152 doSHh
1521 doEH LN
1522 doSh oL, o
1523 doShH Do adydo, a8, g-om
1524 wostios dofm Mo o
153 H&'ocHD
1531 Do T, FHEE 30
1532 H&'ochd ag)do ~
1533 Sand %odo srdotdo
1534 prodbiod Jsnt $OA aod (ST o
154 wroofo
155 Do edmisd sblomEod - 7o ITTITD
156 &8 2by (D¥yeo %

15.0 e}a‘sen

A mOGIEN, o8 aéa‘.&fm, aNGew KBoD %  HHA0 Aghtc & o
aérm.

& Priio S80S SHTS, i

o i mogTer wod D DR TEH

o DoBH 6B DTN, Herido, DB, 408 Kbod JdBoSHenthE .

[ ’b\_ﬁ‘&fiﬁ:ﬁ) Zws) T, TROS DY, ad)do, Bovsitodo  J8)B&0,
rEatios DSOS af) JITOD 80D DI eNED.

15.1 DBSSe

ser@indun 4§ Ao B0dTDI Sosm, BSOS, dTaTdvy, 3hS,
&5 avio oD ohHod Rof darsorr oHN O. S8 Doden  §dodo
fosd0o. BH  DdSEF. do. S BID0 Ty wE o8l D& DD B
bgos oo 2SI, oy T ko 1BTOS Basomd, Doofdo 139

«M



R —

A3&EFAcDI%. DS DD 5835, bRl a'ﬁ;:zo’ac: 4 Sodw.

15.2 'ée:zS’;\b (COAL)

DG BTO FEIRHO KBod Hodowns & B, ol - 'éoeﬁ‘gﬁa, &5 a0, @i §,
3‘64_%, R)é‘ﬁé‘cﬁ))@ 08 '158&\’)6:@. 505‘2‘0 %gmmoﬁ' LKJCT&')"@_)OG. 3‘6@‘51% A58

I 2080, o6 B0 Wrwsy Bres TI6orSr, Tulah Say 8
(oY, Do E RO,

SOTHI  ao, Idgde | B FeEyr  DIRTBo B0ty o, doSH (S0
agnessS ooy 17% ﬁoé‘gba’n TESDEo aHETIWod.  wledoo  (mineral oil),
2058414 (Hydroelectric power),  eROG0 (Atomic  fuel) 0@ ROGTen
SOSSINSHD | 98T hou  AemeTion Boms  sodo  HEHS F g0,
Hearen oo - & Bodr &g?oo&e:o DOVEY FJow.

1521 Ro&h I8\d¢0 (Coal formation)

3025‘{‘% 28 Rofs Sordo. £y ocoSe Moddwre (880 g B58 Bwo D
2DIB D Hyy ooe Lod aTES mlodadod. 038 Lreod (swamp) gD
Fog' e posssed wsosdo Iam  buss, Po8h  SFawI,  BdEIans
(O foosh 3 38563 Dosdo wBAcA. RBO drdod’ Tedotior s Dods
oliare SR AN EN0od. ool T Jidrew Qinodaromr Sl BT
DodS  JEdred Bé})ﬁ‘ém‘} HY K)crgo {(Plant Material) TERLANS :Jcrgon‘
SR 8o, FoyEas (Coalification) esotre, '5035‘5\&: Q600 sEsse
VPP WE (STIWID. 28 B8 AWAS wod as aT1S TEXwossh o
W8 %o Fbiger IFE JEHT 380D odeo HE 2083 TWHSO® - ekw
STeed '5@25‘(}1) TE e 0639‘33 &irdo Bdrom

1522 ';Soes'gb o0, ag-cm (Character and Rank of Coal)

'?505‘5&3 Mo ogeo - NEPwo, O Fab SBLEDI BErEIA  Aodvod. &0,
30, HBEIFow - 08 TITM s B85S (Sl 588y H¥
STTO) DoFHr arsnE (Sab#omdran & (H8ah gam Fornadn. o 2
SISDT  JoHod Foy & TEoord 206 Jrowe  (rank) ‘a:‘:eJeS‘gb QS Eod. ‘:Soesga
Wrod® Fosmor 20D soben - S5 IR &, ABDEDHDD Th, DD T,
OISR 08D & ETo Teps Lm0 D o B RE M P06,

382083 S 205 some BOBHD Jorsdod Loszus IS S%od.
Frdsom SOFran VTR Srsren T 38 Heos* Erydototnod. Edeo 23
28D oo DOSHT 38365 DodwIE T, ©o¥Tow Josh Dactos” Dsbs

140




Q'omei' frd SoTw, o8 O8Iy TOFw dolron. T, 7 &aS, Sobdw, B
280 - o8 5O Tdo BoSHm Towd AowIan.

5& (Peath S S Jdo croford DwdBGIR  rded. s0s’ 0%
B% dob 10% 208 TG0 cotwod. eoh edsHS D Jwdbed. 53 8
oSixos BOIT KSodDE

Oyé (Lignite): 20%@ eo@os dofh. Hohd 8 Adod. BRoST 8
TS ood STo Godned. '

HLODHID S (Bituminous Coal): g0 + eQ¥Fow &, FIFGeom™ Som
Aotnod. Bod W% WS WoB HTGo dotvod.

@o(d &  (Anthracite): @Q¥Zrow doS a0 Agm, dgor, m o8 Gogad,
foarg DPory EO  aokwod. D Bhom  Joddodod sTfo @RI Tdo
aotwod. (ddoi Vrod' s’ acd Foo 88 NG ITO (OBgE BSOS Doy,
S sofiire SHIDe aTyan & W sy WBEFLS JosrI wrLdFen

1523 ﬁuﬁ‘f‘b Do didaéo, ans, Sahd (Origin, Occurrence and Age of coal)

5% doTo Hod VoSn JIeo ad)dowadd oo eohibodT T
JEden o080 (accumulation) THGo Jdewod P Pardirer adyon. ¥ e Erado
| ST60 '55025‘1;&) SrJoddo ‘@8 %8 Do Dodod, DY) d Irdns KB ol @B
Johod’ - © FIosdo =trbdod. & LVFoFY “aShtn hgodo” (Insitu theory)
®d  beoFrd. S8 eHTard 28 ‘STfo S 28R, JODSWOL’. & DFoFW
“8% Rgodo” (Drift theory)ir &) 0trd. FE8dIy (DFD DOLRITD 3w
FomgT TorAt DodID. (AP WToFIE eR¥rOOT o o,

doFH &L - eSdRem  dotuod. J0FTH LTO (Coal measures) &rdos
aETE, DS, T 300 ITeds Jsed 0008 BETAE  Do2oPolBAT  dowod.
doSh Mo Rrw oIED oo e IEhH ofEole (S8,

g ﬁoeﬁ‘;&) Ve (HdoDM0SET I FErIom 4l ASdcs TRl
DOBOGODIATIT, (HBglod TOPRVED TerdE DoLRITEr  Engrow. Hod WY

JoBH TOPWH - VEES Tood ohiod M JWIyre BYad Tt
DoSID. -

1524 rsalfos’ 505‘:;&) J82ren (Distribution of Coal in India)

TEadios odTS6 Do Jdro adl FH Todrded Bodk OHEyTFTo
(Horizon)% 3628000, (i) oms Homg Too (180 OGS sossgo (8808), (i)
BEuLdTo (60 DoahS Joddywe (3800)' €QbFon Fomg@ Toh &HiH Jdew
(SOt 208, oddod Sfon (oo dd) WBdo edren, TOI 90 Tdo

141




142

N8 TESBIY JoSH ames And Fomes oot atoibdod. & dosH o
o S Doren, HE, g SBY, 283, a0 BT, S O‘Lﬁc'oé‘
EMFrow.  (BFS  ddumad  Sen cirodds’ - sowor s Dors, HsE
TEros’ oDBTon  (IFTH BoFH o oK Yoo - odMod, Gpdaty,
dgaﬁr, TeE, 6590 - &by 28 oediof, dwdas TH s Teysdo #Hd

dFTIDTy o0 TTY BIY Sofh ad)as 80% advd DTy ow.

BEabd JeSH e IHs 608 23bDS roFod’  ofron.  drnd
s, ados ad T8, SIS c-aaQ-SeS‘, Gierd Hods & Mo BT o,
BYad ToPy DT Ideor Oy & JEren.

D oSTIrEs s8icnsiea.

1. %ordes Srhorsow . oo’y . 2orod' &y ow.

2 :Soﬁ'ﬁ‘o ©Le0 Q‘om —) GPESA dotron.

153 (¢578@cho (PETROLEUM)

D Oao  Dire modso, 208 &2y zodlom &y "::6‘3,:\‘)551:&)3. BEDE IO 1S,
aogdoro, B - oM LT S Tostnk BSOS wross a7y ow.
(DY S0, T wod [WDabo eand, WEOebe Tawd D96 Sxe
183 asodTyon oo TETEOS &dod aotwod. wod T, T E=H
SroTe PO el yal, DB, SenSod J6ya AOLLOET AT,

1531 D &'Ocko T, TAOE J38e (Geologic and Geographic distribution of
petroleam)

Y& wsEs 3ot ODod. 2IBBLT I D ach oy, SrJrods &y
oS’ 86ODd0n. &' 8aso et do iy  Rob), Erdods| >l Rody
S&Sabsoy. SO oo TIrd T - SO - awIw, RWETE Foen,
o it dnew, DG DR JTS Joew, Soive 208 o DS OAi0B  EOAGOR
oo 388 (FF Yo abS mod 2¥0T Too 8% aod. BEawd TODE Bodd
OSES Da@ah oo TS Oao BSEEH DS i,

1532 ‘.)Lﬁ'é)dbo QCSJ:JO (Origin of Petroleum)

& Oaso GTAE Joodod Bods Togoé-cn:alcm a¥ ‘:ogroéo (9o
D&'0ao  Eodf ag)do. &Y |ST60 grldtse ToHEo  Ssien  IhebdS
GrdrosmAt o Bayow. e doed I Avdydoen Irdy Dodaraw,
DS OabouIIE aE)TAE Bo2060086D adpds SRS WT K. JINToSE eI Frorst
(maraine sediments) oodf dmdo  réswa SranoRSd v ™E  ToyoRn




amns Bodidhcd. =T ad mloNadd T EToyhen  dogd dG eSES
Roostt &rd Soddy odmy dIuk Soddw (oll poolr SrJoTem HOye esEd
200 daTwHS 0ol WE wotrd. damd Some eoh AboTdy, BIwd GO
S8 dre0s WS wits Jood 200BSFI wotrd. DwE) e, odPO e
srg; oS WOT etpS S8 JWEIIL RBTSES DSOS ag)TE
Sreoor FOFH. FoS D3R Ay aHns Lrdres eod SoegDsd T, Ao
D Srdreo-  Sowgort 258 dow (planktonic organisms) woh ©f 8D o3
OIS JarosTro. g HTgo pEoce  TE TR SrEmRs  dy T
Sirto Bhe dancy §E partos’ acd wrioow.

1533 S0 Hodln Srirodso (Formation of oil pool)

St 2ES6 SoDsMSFY Sintkodo ©I FSNIND JenkTyo O &
| ssntokodo SrosaRL EI N o IO

a 50 Pdw (i) 09, Hoddo (Migration and accumulation)
(i) oS dasoreainl 0w (Reservoir tocks)

(i) ensre |&Doo (Suitable Trap)

(iv) 2000518 {Retention)

DODBTNS  Dawdy ¥ e o Soddon DD aniedst Adson [
sosdsant £ fne Segan ed &6 ToXgS, Thebddy mdwgEge T ﬁ
Ho¥d.

cons HBeaSe Tioo HOYE, DERIRSIO 0o’ mtménd. § S8 208"
DO &8 o853ty eoT ooy wroNdgd THeoT daoeanl RO Hardosdtn. ©8
snirod daTadl oo - GybRIve Do WWE, ADG aiTS Fow.

BodBTO (TG 0N, B () A8 bch (&g (Structural Traps) (i) 28550
(& (Stratigraphic Traps). 22 SFSL SRS B Bared. Doﬁgs, &5, ’;15'335,
(oTen, Dbve, FLEiwo 28D (IFI phad  (rges wE RO PO P
Fas't - DA DIgYyen, aWICE VA, Sas00s €8S 85w, 45§ oo 508D
Se o0

1534 rE&Biod’ S ¢ORach LSS Seen (Important ofl bearing rocks in

India)

réatiod  d0d odoth | DoTw - e, doS, KaTd, eso@@'&f
pros’ amyow DEFOo sl Fow ok o BRI Topok S80S
amyon. Yoo dard) oD & Topos oeSesdHts DI KfoTd. @

143




144

() Jowrd 268 HaoS A€y (¢85 wod8 {arodo)

(i) &0 iy (amydDd, 38 Taasr)

(iii) 2y K&y

& | Domod’S TEor adsdrecs’ yos Sdnk, drsTawge o058 $2aS
Nose, B T3 Saswrod DA esbeteres ¥ Sy S A Ey Bood. pbEw

OTEILMD  ENBTon. ToBPS LT S S8 JoBTISIBS G0
Sk sday S ©SDewsons JEeur 3815 eBocsdesoy.

D OSTPIES Séioxs50a.

3. woadios’ (53 Bolaren ITEFO%H SEWET ATy .

154 do¥o

& riod L FOOHTTI ‘eﬁcm‘ga, L0 MBoD  Hsomr BDWRT) K.
‘écd‘g‘b W dpso, oD ©oFeren, ow, &L, FsaBiod’ DVSHOK  HBod
amﬁbgﬂld}. ‘A)LGS'OC!S):ZO mgz,_ T, HROs DYdee o, ﬁdai')&‘)w, L0
%o 0635 o, TEatTos's B8050s Jdo Adod Srm Dando 2s8A0b.

155 D oSTrss sbiomsioa . I8 BETTTes

L oo ¢ sB87s' w0, 380368, wborS, SonS2eren
2 ol Iwoe, Yabosha, aom, DAS Sdand Srenro.
3. ©8abd dIgren.

156 a0 B8p (9% yeo

L & (300 o8t s30pse 30 doHod' Trabod.

1 a‘gbﬁ!z’)-en Srdrod WTTN, 558y, DHS e Hador D38od0A?
2 S8 %ossn (ol Pool) D4 ITIY 38004
B EOad0 eIy B, TEdIos o8 de Fowdy 58 s08:

I & (800 o688 10 Sodhod' 57 Tabon,
L o &'oako agysosn dssoien.

2 FEaBIos Stuh add (3% oo 5 B0d.
3 Sawd Modo MBI THODS BB Vdow DS B0a.




2 150-16: eoLCSLbZSE R HodS

Ddadoy ¥ oo
160 oFgw
161 SBSchHo
162 esdaroy, egwo; |\ DT
1621 Hzo
. 1622 oy
163 o8, SrokdB, |Foahd
164 T35, B8, 20§
165 aomrdo
166 o335 %
167 T
168 méd el
169 Todo
1610 D edross SBLofod - Srdd NTT®
1611 Srd8 Sby (Shw

16.0 eg‘sm ﬁ

aoLéL;‘)?Sf P SoNd& Kbod Ddoiddo & N0 aE.::Tc;D.

& o SO Stod, Dod: ’

o ©oGIHT ez BB ©osT DabiwnEd. -
o woHSBfS G wlero DB HBOD DRLISVG o

16.1 HOBELo ﬂ

1 wo @ SBFs ofod DG efs el
2. o H IS ofod wlwro ofere

3. oo oFHEhaS, 58 I

o BB ©g¥ WMok eoeo oNsTo I JPror ohFon. e
D DEH, TESDErOTEH Jiden esodTid DG Spimg' DIWAOB  dTT,
iz @GTo, Joyn IOTW, INDS ST, o Tide G (@ozod' ;):)5145

4__’“___



! 146

FH IyFrod 10 $IbYow. JJ8sorr o SBTH o (5) DPTT DPROBSEY
es)-

() clo-dosy s &rd (K83 385e0)

(i)  ags-59)% bedrd (5% DTIw)

(i) o861 Povo (Foss, HIvd S8

(iv) drénsosom (FodBinen, TE)Benen)

v) 8sswovw

& ook Jrrodir ey edz Jdo adl mioiso 28A0d.

16.2 eﬁa.}“e:’s, @5&:5“&)5 L‘é‘éc‘m {Precious, . Semiprecious Stones)
& -

16.2.1 éLaso (Diamond)

Hzo (MAAF (Fovods oHos. S0EOMT SJoBPC RS MY ForT oL 380,
DEF D, HEErS,  AoRkos, SEF0B,  Fondsy (Fomes  oHivod.
o rBREdee - BB 1D WS ohHod Hao wieo BT 20alTTH 2O dotwod.
o dogs andl fre o Domod espaspdr oo $omen &9
RATIHT  ITgIew S8  H88 Fofid ¢ ok 50 aotrow. wlodrs 2
Soori (&, yar, DT S Hz'o FJoOT Uoéb‘m TS 070 dosdrodst
DeuDd U‘#m DR sotrow. Lﬁ;:\ 2028 SﬁcodsE‘oé &‘.06?1&3 oA O
roged’ (ATookh 5%drd), Dy i SRS dErmyd Ford (odod® Hae &L
oTd. 2idpdd Ford e &) K8) &N DAY HosBomEADT L.

1622 n‘"dléf {Garnet)

Dord 2 NoTPoo & ba’:aa%owé‘ TS  odHJon DU ed:nros
(DT SBHSI . FEOG)E 1By o VP Bt G (Srodod SEATIV

($5d0 20 S08S' rx ofFan wipe 2o FOYRES' Jiprobodd By oo
STt 28R0d.

163 2B, BeKDD, L§"§bo§:o

2w (Iren): =ddw SHE B -2y Bes- TEG Jowd) (dTHo 2ers!
odod. I Béw  F& z)aa-w DErS A BEFEDE Fodod  ¥Fon
960‘&3‘520‘6‘ oy 16 nhchsS adne absw Q‘é)ﬁ'&ﬁ'mélew ©osT éé.T'ES)
ool 50000 d3ye Ty zndn JErew o308 20 oHJaw .'oc'aoa'd:
THBT LT - S DY s-stwos SO0 edno, Hord agre ¥MFox.




SrorDS  (Manganese): S4B&EE Sob Hrofdd g G Dschbo,
BTkeo 2o obJom Dol g608 ©os§ oo W wbows s
1,50,000 &dne STORD T 23 OHICHI SOITITE.

(&30 (Chromite): (Sipen Jedee 3 2’ Foddd 8dC0S 3ITOE
F6 3 Rog olgron S foss, sdo 2gods I 3B, hTodi
(T Jirer aTyon

164 ToE, B8, #os

55, B8 Jorw S0k ag‘é‘ o@?oao. oot 2';.5.3“ iy oo &id
Ao widise Srdwiod Job, B8 wddide M Fhed’ sod. ISofied g
Do Lo @'oéoé‘ 88, T8 Fgiy oo s‘sg £ BDoodssr, Lﬁ‘_‘{)é&)oé‘ 358
SSodth Ehwron. Jord 2y A8NIDOL oo TH TéHo ©HRT)o.
somen ®y A6 (Tosed’ e og’ 2398 T8 paPw aomsod 0D
oHOHIY Bendol. 7

gomen 2y DoIWPso, DITEIY, Diwo, AT (BTeS" 05 AT
SowTs TS RS Do DYEERodI o8 ol DEESTW ohHFow Toghd
(SETRE Ho20fodd rofgsyod (OAaOD S‘Sg £ Do Emw agé‘ﬁ BT o
owond TS, Th, 2§ (30D Thren Holrd 20°H DodI  ©fyRoro JETren.
pio B wodo (Fosod BT & DEren ooy o

16.5 wom™io

ol08:3E 2o T8 (Todoiod W RS TS0 WG darosd

-
-“—

sod Sogdemo mdoB D TS ot wordo ©HH0d. For§ AJweo TEE
W BITeSH (JodoS drd 2gd’t SHiyon & Wod womdo vhodas
wd) o &od @odTH worrdo $OAaoB DO Tl NS Tawndoobk SIS
Jodrd ofs O4rd g aTyon wd @ A0 Boon Dowodold T DS

166 SERS

sorgddoho (DTS FaY TF dron Fhdo IBI SEghroTeod’ Tl
sspmaire Sbofem ofdan FokBs, T Ites BolodDT odFon. HoaBs,
ToyEte Goo S0gsm oIy IWdow akiOTon TTH T80 oS a0y ©
Iynd & Tk JduFere Lod Droddisnd) eodT Ihadod.

147



16.7 3_3'9

©o¥ Mo fo PTw WHB@oS odIom & B Beve Forsnd' Krard
WET TowoH 202000030, WTF BT w PTHoo, TOR, JdokrE, &
(FoFos’ @ SPFon PT JITo 788 9 ol DhT 10 ol odom
ohTFran. T MBITw o anc BOSH  EOA  acérow. SO | odods’

SXWS DOTH Srasd) eoBTE woRW, FNEW, sof BAET 88 wlerdy
¥ $OAdOLT o,

. 168 3BT AT en

9‘?53?5, By, ‘ioom’g.a_éf {Asbestos, Barytes, Steatite)

(FTIedDs efyabor 3 8.0 ardod WEpdidn Dods Dosd Hooen-twe
D028 (EFBS oD Ve sron & Do 11 007008 dodnod.

WE Wrew (HPof doron Jpobdrd Bo (38xss voarwd Srassn, 6D
2o HTome Forrd W) SosE wHITd Tog & JEDO Srosdy. $6S
2o oaobh Borvd fofiobh 288 Jide 688 Dol DapFosn.
elodys, pije g drgrrod’ss B Jdw AT 0.

DoBd  Jiden: ososys 20 Fana Forw Sodnt’e ons | Sgsorr
oDIon, vodLd DIoRn Srdor aolh Wwdd Sowweod & JFdw ©HJ ow.

(T8 dr&nfosd 2 ardibeod, DODG, #dhS) ST, wage 2o
T3AM0G (rodosH oDHIod. 2d Jorem (flaky)sr, NHBE ol aotuod.
£R) Rodtyod’ Dwm wMHBE NG S58 oD

a(@) & (Woliramite): dloyiodd HBE drdosii, dng drdofir odRoos.
TR JEdrod MDY Ve So¥dme Bs) araios 2o ardkpod a1
O Mousdiny DDy

QDY Do, MHod s B8 T Emen, 383, BoMBE 2 ed¥
(Frozod’ oI S, aroe Tdoe Tomom & Jidrew ST SRR

DA YW, Fofuinos: Wmen, K83, bW, 80sKS, sofos, Sordd
2ere’ D08 Shres’ EFrom. HSWS  HHITS  Tow  DIwotn 58T sk
FPEeOT  ASRTAIFon. DAF WHHTE Jow, Soisw DS I eITeR
SAEFon. Foptvon D HB)wods Er ssss.

I (Clay): e (MR 2o &Sos FPe Tdo@s KB ISP
Grroho@oan DEIE Fdgd DoddSpd E@OS  0DHX08. Foo oi3a Fdegs

148




Témorr § IO Sondidy SrsnRordd Sexgfido, DHW Foss @y TS
apsos (desor 3 Thrown Doldly & JpFo® ey Dend ol

S‘3§ & (Quartz): wT¢fE o (TR0, Y o gm0 AT, wni
\_a’roa'oé‘ LR Derdyardy, omdd, 2008, odarSIng, HFod, D00, $ET 0,
fotirts Berod &  N0BGIOM W8 IS meyos TES o Lo Bomdd
BgS &R 0. ha HBETse TR 2 2OHSHS  GIN© A8 @0twodd BoBT T

:)J‘O?Qdf (Molybdenite): i LS o Dddes wzom  SAROO. SrOORE Boh
(Taes’ Do 2BE B S8 SrofIsH  Todddy oowd & 05y TR
Foem wsTges’ $bodis, oS egd’ amyon

5@ wodTen (Natural fuels)

& (Coal): dd Fome™ DT isdt Tk Dok (STH eOTT. &
s Kosadiah Dond 10000 &8 (@08 wsbokfrOmon. Fose Sond
(0B DG Sk [T ST L, Bork, BYod; 8rdd, D® K
wderards, $8o03nE 2y o oY, oaofodo, TOFSo, wOITU - HonsS 2P |DroBw
toKBS  Hrvdo, Faira0 Stdvo, oREBG, Srodse (Tomes. DY) WO
2 ATy o oo 000 DOHS sdne & Jiden AT 0N ©oDT KHorss &0
sob BE%H T oD $8)%od TRt S8,

&' Ocie (Petroleum): S rozod B aid Dargrod  Bdob, SR
E0AS  Bgaroln edgdroen 0w Ty BT 36@?‘06‘06‘ LTSy of
Beeo Fodd, Sy SaTwed ik ohod 880 rogonstral  Jodmsd gouo

HTon.  SWEYOT edING, oo, oo 8o, TS @foa‘oé‘ 2ODS  wxdnd
BE G SEDREZE)

RS, 205RE, LB, 20, me, S el HY FWE, (ITD ShTod By
e, :»:)z:s'@oléréale';do Dond @ 0HPTow.

By wumIese Bb¥owsios

1 reabic wodBSE o IBTS oDod G EWS JEDw D pdTeR
Dobdd?

149



" 150

169 dToen

& Fod woGIBT wlx osBk MB0D BwHETE. wosBFS 50
W ALY, D6 MBoD Soa BB,

1610 B oSS $88c%Fes - Sovas NETTTes

OIS, WWAS

16.11 5300 R AT

L & (800 % dSreso 30 So%ed' oahod.

L ool sdTe odz Sosss mbod $830500.




eoLéLé'éf &6&85 oL ] Saa'sodi:o

afhgon gy - 3 . DY) oy Der P
g D23 wHo - HWrdd Soddyso &y

podo-1 362306) ér:)g‘a’) T90.

ol 0Bk £rders TREN - HBED
r orho2  §s e

&ro-3 &b J8)dw

ho-4  Da% Dvgdsw

FHo-5 DA% DTgrodn motto
g io-6 Nogoes

o7 Shoen

grro-8 (o'

io-9 (BoTo K603y

woo-II w8 Brlario

Ztio-10 ws e ‘T@éOQ
Pito-11 iy Sk | H Sdbes
o112 eSEs (S iches
Pio-13 2r oD TErew

H Fho-14 8 TDE  WATW

rio-15 RWHTen

artio-16 0, B T w0 DS

151




T

wodo-lll Yo 3w

io-17 Irare 66anso-8 Seho
Pio-18 dlereo |3FS Jarmen
PHo-19 >

& ro-20 FaSen

Fio-21 Tl desur

gio-22 ™ (ofew

o-23 (TBenen

orrio-24 SETonSen

OG0V ZrOSBE g Dardm S0

Fho-25 oA FaE, ICHE  Drrres
iio-26 ©3) cnSen

Fiio-27 Lo N 555?2

ario-28 Jogies 53

T Ho-29 Do&rS o ITgren

aro-30 ﬁ‘oa‘sa ésécfs

Tfo-31 oS o’ JTgr e

Fro-32 O%) & Tdeo

Fio-33  BEabd ITgdren

o34 pAHS Svgdres

152



