
H114T 10-16 r5 
1faatss sr qAgTTE fAAT (Mctamorphic Rocks) ar 5 

ock) 

Cycle) 
AI 9 H*A 

-
CAPTER (Rocks) 

5.24 tI7 

5.1. f 

9517IT AI 

are single mineral or mixture of several minerals that 

make up an essential part of the earth's crust- Bishop 

et.al. 1972)1 f ap a fCTSTE ZT-Ta 

CRT 56, TR 

CLT 80 f 
gK 1400° Aoret 

5.2. fT e1 
sAUR COfaR (Radio- 

activ 1400° FGCaTE 

TT CPIATTG ryT (Massive)iBeaea9RO UACRMalta 
(Conservative 

Plate Margin) Të FIDLF AIS 5 

1. TT R, 2. 1atar f1 47R 3. FBAU T 

0 (Lithification) TFT ET TTPHT (Igneous rock) 

i 4Igneus' zaT7 1 fire ÕTE fAs7 

1E ( Vulcan (Vul 'kan) [7 CA TJTA CO 
God of fire) 4R fuA TAAS 77 MA G TTS 

Volcano HTARÍ913 f3I eTCArfot4 gas (Fire) 

WTT 1 gneous rock TCaRI ZTVÍaU f1 
97 TMA taTU: (Element & Types ot Magmna): A02 S 

RIA, OHIÈRIN, PARIN, 
719YTAYA, WISARIN 

40] 

Micro element) gTR P RNA P4a U@uNRU (CO,), 
H7P1S URURU (S0) 



42 7TETR Ra. 
aT 43 

A (Bomb) 
Ta (Lapili) 

> 64 

2-64 
(Ash) 

52.1.1.1.2 tt aitAn M (lntrusive Igneous Rocks) 

5.21.1. TT ERÍTETZ CefTe7 

5,2.14.1.2.1. u7t9 GETA e9faur: 

5.2.1.1.1. Tef KT ETT ers (Classification based on place 
of origin or location) (A) 7 Ttaa iren (Concordant Intrusion): T Tr T 3T 

i (Sill): eetasAICRFTTUS|TeI 

5.2,1.1.1.1. RnÅ ATTTzf41 (Extrusive 

Igneous Rocks) 
T1971 qtoa oAtI AE (Extruded) 

CAfTA a(Salisbury Craig) 

ATIPRITU1t 

RTRTPTT (Pyroclasts): a RCM 
(Pyro)-4 e te a1 174 (Fire or Heat) 
FIM (Klastos)-4s Enja (Broken) eCRÍ14S qTATHC 41 J141 CI (Magma 

ba 5.2 aM WICUR M11 
(Palisades) MaiG 200 ARA R AI 

(Pangaca) v184 Rdql-6 

cb (Tephra) gfnat 1Rtt9PG (MT 7AT CBUat (Tephra) aICa eo (ii) ittalfa (Laceolith): D« 4ISO|s 

Hodtun (Concordant lntrusion) 

bo 5.3 (*): ifPATCI (Palisadesh Sill) 

tAiM (Skinner et.al. 2004) 



fM K« 45 
44 7f Ag F. 

nt Intrusion) 

(ii) FTtfe (Lopolith): 95 9 TA JTE ULEI (Concordan 

. (Dyke Swarm): 44a 

J5 (Dyke Swarm) UA 

. UI (Radial Dyke 

Swarm): ATAIAIgTA CAT 
-T 

f5a 5.4 FTAR 5T (Rhum) T AN q00 

i R (Phacolith) 141E9TE 

T UR (Arcuate Dyke 

Swarm):TAR U qesiT 
fTET 
(Concordent), ̀ TE DAS (Folded 

structure)KEL IK(Crest) 97R 

WTATSTE MT (Trough) 

o ataa ir (Discordant 
Igneous Intrusion): kUAR TEy 

ITRNTATS 

"The ternm Pluton is 

used to denote a moderately 

large body of magma which 

is intruded essentially at one itefT 

5a 5.6 STPT 

V: A1 F (near vertical) 1 
RT (steep) (HeAITT ATEI ATA 

time and is contained with 

in a single boundary" 

Blyth and Freitas, 1984. 

CRT CRCD 4I 3 fADICSE 

3 TU13a U (Great 
Rhodesian Dyke) Gd fuTCATC 

ba 5.7 YR« 



fatT 47 
HTOR (Pumice) PUDA AT 

"All bodies of intrusive igneous rock, regardless of shape or size are called Pi. 

after Pluto, the Greek god of underworld 
-Skinner, Porter & Park, 2004 

(i TA N(Volcanic neck) TC 

O Oo O \ 
o O 

Oo O 
o ooO 

O 
:#zsst:zstrszzr 

:::ssstsss:*:\ **ss:sss*stz\| o_ smsrszssttzzsrr:) 
(5) CetTS T 

b 5.12 fMATA OATPM S7 

a 5.11 (T); TITARANT TRA 

iv (Stock): 1912 IT R. A. Dally 

Phaneritic a7 T 

.CATDI VA C (Coarse textured crystal)41393 2 fA. Cylindrical) TAA TTUT RIMN 

.74 S GA (Medium textured crystal)-KTE TT 3T 2-06 

TMTT AM (Fine textured erystal- TA1 3T 006 AT- 
, CT ARTTR AR A ATE T T 

JITRTTGN SR F-OUSs fa I , AI) (Skinner et.al. 2004) 

(Rock Structure) aT1 T T R ATOA ART AI ATATTTTITU CUTTAS 
TCTTR (Donegal Batholith) 9 TO 31 3ITNTR (Leinstal Granite 

T 

5.2.1.1.2. aetaa ferere TTSa at ce91s1 (Classification of Igneous Rocks 5.2.1.1.3. MA 7I TR UT AHTTA Cajste1 (Clasification of Igneous 

based on Texture) Rock based on Chemical Composition) 
ITCRRTTT Gafas11 Cta fi (SiO,), aAAI (ALO,), af« TARU (Fe,0,) A 

I (FeO), *TISTafT (MgO), JaRI U (Ca0) ayfë atsT stðBI TES 

() ( oaa argfe (Degree of Crystallinity) aTtfTa afafauts 

A uITTNfTnt (Acidic leneous Rock)- Mite MI (SiO,) 43 1SA 

(di) a*7r$f attstnfeat ermediate Igneous Rocks): ITH MTON NTI 66-52 ,Re VRA, c9ADRD, 3CRTHRD, CUMRG, TATGICATSIR 

(i) 3siCitrT (Hyalocrystalline) - qusfere }TE ROm fAnA fatn1Co *Ul 



f A 49 

48 gt 7AZ" T7. 

T (% G) 
atR (% G) 

70.2 
49.1 

15.7 Sio 
AlO 
Fe,0, 
FeO 

14.4 5.4 
1.6 6.4 
1.8 6.2 
0.9 

MgO 9.0 
2.0 

CaO 3.1 
3.5 

NaO 1.5 
4.1 

KO 1.6 
0.8 

HO 2.0 
0.7 

100 100 
CATT 

ii) F7 ATTAR (Basic Igneous Rock): 9 E TT A 52-45 To 

iv) TT TTT (Ultra Basic Igneous Rocks): TI AA (SiO0.) 

3IAT F> 66% MT 66-52% 52-45%| 7<45% 

To TT> 10% 

-

0.06 1 ATE CATATORG 

2.0 fqt 

TOTaTATUITATAT 

GMRAT4, Cae TEAIT BT arMTMA fo GATGT (Still Water) g1, qA 
UT eTnC APS (Muskox), s fapeam gs (Bush Veld) g11 pfoa a 

Geo-tech-4 



T51 2.2.1. M7 

it (Process of evelopment of Sedimentary Rocks-Diagenesis) : T AATA (Aquatic environment) t7 AT n s) 

gtRTCSTTAÍP (Diagenesis) a) 

(tT) 

(Compaction), T74 (Solution). 

qAR= A (Recrystallisation), 

fsqE (Chemical 

alteration) ayfot 9T (3) 

rocks) TTrT 
RICTT -TOR (Crustal renewal) Is ARITMT*R TRA, A, UITA 

Tba 5.14 T ARST (MCAT) 
4 (Cementation): RST A T e a (Voids or 

p 

i) yyaaOt (Compaction) : D7AE (AT A7|TS f zTIKS VR 
S J19TAT RE79 R STET (Extrusion & Intrusion of magma) 4R I-AiAAE 

T (Tectonic Upliftment) 

TT CRT TR ( (Connate water) TA 

(i) HstFIAG4A (Re-crystallisation) : 77-4TIS TTR ATR KR 3 7KTT 

5.2.2. a Ma (Sedimentary Rocks) : 

(Coral reef) 971N ÍAAI GIt ATYI AT3T 1RD (Aragonite) xs 7 E 

(w) AIT 7T (Chemical Alteration): fst 7ROUST (Aerobie 

R UC AR AtaT (Anaerobic 
environment) 

AE }EYN JESI26 

Y 

CO y, ICTA RAIE3, As (Leaching) oefoTe 1 

5.2.2.2 To7 AU (Classification of Sediments) 

b 5.13qa zB, a H 

PG (Clastic), B. aNfA (Chemical) 4* 



5.22.2.1. Pie a (Clastic Sediment)

FI94AA S-37-793 3Tsraisl, afse AEl, 
ai (Laminated 

(Phi) %a 
diment): MT 

13 (uA) 
o = log,d (d = diameter in mm| 

AS (Boulder) 256 -8 

R (Cobble) 64-2566 -6 CT -8 

cR (Pebble) 2 -63 -1 (RITP -6 

4 CRT-1 H (Sand 
fP(Silt) 

0.0625 -2 

0.0039 0.0625 8 CRIT 4 

P (Clay) 0.0039 2 8 

(C. K. Wenworth 47 77ST 

()FHS (Sorting) TTOTA (Size), 4e tae 17 (Specific gravity) 

b 5.17 r EATA, GI fee 

(ii) ATHT (Cross bedding): (Skinner. 2004) 

(*) ATCOTR Ps (Shape of 
Sediments): S FIT TAT 

MAT, fo 1 qRifYA D (Down stream slope) i 1*TTE 30-35 

(iv) iTAS VANI (Graded 

14TCT 
() FgI ayft (Nature of 

Deposition) 
(i) (Varbe Deposits) f I V 4 q fSH «Y q 4 Ibo * 

RiROETTT INUAUttriA 

5.2.2.2.2. atnTafaa 
(Chemical Sediment) : 

I6 5.18: RÍÍAG VAA, GT RUT 



54 F7 Ca H,CO, CaCO 
itation 

H 

3TT) 

from 
solution), 

TTS FË 
UTT 

TATRA 
T TT|. 

Ta 7gYS AAN (Environment of Deposition of Sediments 

5.2.2.3.1. TPÄIA aca 
Maa 74T (Fluvial Deposits). Rr-0 rgT (Glacial deposts 

FgN (Aeolian Deposits), 37 74 (Lacustrine deposits) cyrr I 

a,SO)J. 
37-73 

IAI (Na.B,0. 10H,0) eyfë 7igo UI 

2.3.2. Eyi (Beach) RUrIT n(Coastal) e kTAR (Continental Sbelf 

5.2.22.3. 76 (Biogenic Sediment) 

Geo Chemical Cycle) 7T ATST7, Z7T7 RHST RPES 7C/ ̀ 7 

H (Facies): itA 11E M4 HTN|S TYMB)AÍR YA NR (Mineral Compesitioa 

aa (Texture), 
®oNT AICIN PE (Contained Fosil Character). 3MRS A (Chemical 

Compositon) lyO fAlTU YIRN as isx8N GRYII tMIO (Enviroament of Deposition)

)C-7TE TT (Bio-Clastic Sediment): 191 1 GTET CMCRA 1E CMRTATAT (9, 

(Facies) aT 

(1) 1iCal AMO (Littoral 
Facies)- aRHIIA QR ATD MS T * 

N YU (Biogenic Ooze): 7% ATfg a1A (Microscopic Marine Organisms) 
RIIR CPHS (Continental Facies) RICMC GRM 7 (R*H SS, SN FI3M, 

1CRIGET (i) f=lf3IT (Siliceous Ooze) CIRNTA fyeK IE SCRIC 
JTTT33M (Calcareous Ooze): zfae J43T14-6 7UI 

I CP (Volcanie Facies) : WICR cR TyE RUNISPO OgiE (I KIM "79 



faqat m 57 
J9At (Deep Sea Fan) z1 , f 

IC T Z TTYT M (Mud Bal) 

RTdTTAT 
NPTOS (Cohesive) 

R6T RU *NO 
RD 

4 

(Fan) 7 

TU (Turbide): 

(Submarine Canyon) at5t AA AATT TT (ba 5.19)1 
T CACI ATA 5 57 1 raE (aTS (Turbidity Currents). a Aga (Turbidite) l | A AMaTE Aai17 (graded) 7 

P 

gts (Rocky) ®rgtFTR Te PRI TR 
gT 

(Sediment Drift): ®E3 aiba 

7g (Sediment Drift) atTI 

IH TE 74T (Marine Evaporite): uS A RI 

RET ALT AAReT AIRTRT (Marine Evaporite) Ti 9AIIUSE BA 

ba 5.19 STAON TA-RICATI ATuT arYTMTI , R 51-994 

5.2.2.3.3, wet fAr 

.2.2.3.4. 7 Aq FgCA °fat (Deep Sea Depositional Environment 

TT3 te a (Deep Sea Oozes) Aa cATR NJ-TM KITTI 47R 

-4 1 D IGe vatu aMTeANM (Calcareous 
oze) 

TATN T Deep Sea Fan): wRUA1ITA OA DUroTE 79 A G, 



58 7g FA A 

47P, 
TOI EFOT (Sea Surfa 

fiR(Carbonate 
Secreting) &11 qTE R ZAA FRTI g 

urface Temperature), 3 eP 

sT-t-ga TDT 11 (Aterberg) 

(Silicious Ooze)-93 79 7 7 
2 fa (Coarge) 

T3 77 R(Very Coarse) 
(Coarse) 

2 af 

- ANT (Medium) 0.6 f 
0.2 74 

a (Medium) 0.5 AT T (Fine) 
0.25 faf TA (Fine) 

T413ofonepa T (Very fine) 0.06 f 
T3 &.: 7U f11 (After Blyth, 2006) 

5.2,24. ate P (t77e7 (Classification of Sedimentary Rocks) 

cii) A1GAD ( , ACUAR T1EB) I 
5.2.2.4.1. 7RTE T fMEt (Clastic or Detrital Sedimentary Rocks) 

TRT aNA (Silicious Sandstone) RIT s-o RT 
7RTE (Clastic or Detrital) AE aT| G e1 

5.2.2.4.1.1. STT (Terigenous) R 
RTCs P (Terrestrial Rocks) 4, EyTOs aki z3 77 

CgSTI AI (Ferruginous Sandstone) : RADT JIRTDRB T D 

(A aT PR (Argilaceous) t 
Ya) C 77 (Shale or Mudstone) TTN T (Clay) (0.002 A-9 

zU1 f ZT TAAIEIT CATE G5 TerDA (Red-old Sandstone) TI 

aJefANT AUAA (Calcareous Sandstone) : iA7a95 2517i aTOR MTT 

rg CATI (Argillaceous Sandstone): (clay) rËm PM Ai 

97R 4 CT FIHTAT GRS (cay- mineral) R 

(b) M CoA (Silt Stone) 0-002-0-06 AT IA FTT atA| GR DnAI 
(B AAT (Arenaceous) f 

ATRAA ATAM (Micaceous Sandstone) : aMAT9R T T TTE 

oR (Flag Stone) 3L 

(Cementation) TRR 
4AIRID AUAt3 (Glauconitic Sandstone): AUTITA fy 1 

R 



qT (Salt Dom wITER (Geosynclinal Trough) NT 9TA GI PRN TITI G 7ra 

ii CTaf5 (iTa 7GA (Banded Iron Deposits) ata, 4taTEl, afM, na a NT3 (Banded) ayf 

(CuATA (Rudaceous) te: 

naerobic 
)TAATG: (Granule. 2-4 faTa 0M), CT (Pebble 4-6 fAf ay), Hta 

(Cobble. 60-200 T) SR AIPO (Boulder, 200 fafa-93 af aA 
g (Phosphorou Deposits) 777FA17 ATTA ai Ten FA T GrEII TH457 AT 5TTADTA [Apatite. Ca,(PO,) (OH, F]ESTEoT| 

5.2.2.4.1.2. RTATPST (Pyroclastic) *i=fre f al (Chert): aG A 9R A ATT (Interlocking) ars e 

TETTZ TUITs CuR FTI Sabo AITT ATG QTA (Mt. Helens)- 
5.2.2.4.3. s ET (Biotic Sedimentary rock): 

5.2.2.4.1.3. atefa Mfae Me: 

TA1193 (Shell Limestone): a19ITA TA3 ABA 31 CATTA (Shell of Brachi-
pods and Lamilli branch) 4efU RA CTT HITS (Shell Sand) 1 Ct J (Shell bank) 

zf,TTTT STAZ MTT AG}AT (Conquinite) ati| 
TyAT (Chalk): 41ateARTH (Calcareous) n1 gR CafecatafRTaT e GPAffAcPAT 

r fatnt std asTE, a1«ÍN dad 7F 9R TNT3A ANÓTAs (Diagenic alteration 

of Primary Carbonate Sediment and Limestone) 3P[ q3I BHa STON ATSs NS 
fNTS (Chalk) aT 

5.2.3.4.2. aTA TTCR e Mfaa fa (Chemieal Sedimentary Rocks) 

i9T1, 14CY UYOa fAsaicaa P[ R AaT (Anaerobic environmeno 
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