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GEOLOGY

1, GEOLOGY AND GEOLOGIC TIME

The study of the Earth is called geology, This science
attempts to explain the origin of the earth and its relation
to the heavenly bodies; it attempts to explain the reason
for the atmosphere, the waters which flow on or cover
parts of the earth and the rocks and minerals which form
the land surfaces; and it attempts to reconstruct the
history of life, going back beyond the age of man and
giving us the story of the animals that first roamed the
earth and telling us how they lived @

Historical geology is a review of the events that
have occurred on the earth in past ages, It includes
studies of the distribution of the land and sea areas at
various times , the upbuilding and erosion of the conti-
nents and mountain ranges, the periods of special activity
of subsurface pools of molten rock that resulted in igne~-
ous intrusions of the earth’s crust or in volcanic activity,
the deposition of material by the great erosive agencies,
and the growth and extinction of the ever-changing plants
and animals that played their appointed roles on earth’s

t



stage and then disappeared forever,K ®

One of the more

interesting portions of historical

geology is that dealing with geologic time,® The vast

stretch of geologic time has been divided by geologists

into divisions and subdivisions, each with certain identi~

fying characteristics in the rocks, life or crustal move- ) ;

ments,® Table 1 is a “Geologic Time Table”_, The relation

between the time scale and the rock scale is as follows,

Time Scale Rock Scale
Era Group
Period System
Epoch Series
Age Stage or Formation
TABLE 1 GEOLOGIC TIME TABLE
Dates,
Millions of
Era Period Epoch Years in the
past *
e,
Quarternary Recent Qn
Q Pleistocene Qp L
2-3
Cenozoic Upp?r Pliocene N,
Tertiary | Miocene N,
Kz sﬁ N
B
2 Lower Oligocene E;
Tertiary | Eocene E,
E Paleocene E, 80




TABLE 1 GEOLOGIC TIME TABLE (Continued)
Dates,
Millions of
Era Period Epoch | Years in the
| past
Cretaceous Upper Cretaceous K, 80
K Lower Cretaceous K,
‘ 140
Jurassic Upper Jurassic J,
Mesozoic Middle Jurassic J,
Mz I Lower Jurassic J,
195
Triassic Upper Triassic T,
Middle Triassic T,
T Lower Triassic T,
230
Permian Upper Permian P,
P Lower Permian P,
! 270
Upper Carboniferous Upper Carboniferous C,
Paleozoic Middle Carboniferous C,
P ¢ Lower Carboniferous C,
% 320
n.: Devonian Upper Devonian D,
Middle Devonian D,
D Lower Devonian D,
375
2 Silurian Upper Silurian S,
§ Middle Silurian S,
L] S fqi s
E Lower Silurian S,
440
Lower Ordovician | UPper Ordovician O,
Paleozoic Middle Ordovician O,
Pz, 0 Lower Ordovician O,
500
Cambrian Upper Cambrian €,
Middle Cambrian ¢,
€ :
Lower Cambrian €, 600+




TABLE 1 GEOLOGIC TIME TABLE (Continued)

Dates,
; Millions of
Era Period Epoch Years in the
past
Upper Sinian Upper Sinian Z, 600 &
A | Pretero- Middle Sinian Z,
2 | zoic Pt, Z Lower Sinian Z,
8 1700+
g Lower
S | Proterozoic
Q.
Pt,
2050 +
‘ Upper
< | Archean
= Ars 2400-2500
L
§ Lower
< | Archean
ALy 2700
Age of meteorites and the earth 4500+
NEW WORDS if iC
geology [dszi'oled3i] ». MR historical [his'torikel] a. FHe
geologic [d3is'lod3zik] a. HIJRH it

geologic time [d3ia'ladsik taim]
n. HBRER

attempt to [a'tempt tal v i KW

heavenly bodies ['hevnli badiz]
n Xk

atmosphere ['smtmosfis] n, K%

mineral ['minarel] ». §4jy

reconstruct ['ri:kenstrakt] v ¢,
(DR, ®E (DER, FER

roam [roum] vi. B, HFH

historical geology [his'torikel
dzi'oledsi] =, Highz:, FiskH
Jjit=3

upbuild [ap'bild] v.¢. &F

erosion [i'rouzen] = {24k, Eih

continent ['kontinent] = 4Bk

mountain range['mauntin reindsz]
n. Wik

subsurface ['sabse:fis] &, #i%
T, BT

-



pool [pu:ll ». HE

melt [melt], melted ['meltid],
molten ['mouiten] v ¢t &v.4.
L, R

igneous ['ignies] a. kR

intrusion [in'tru:zenl n, AR

crust [krast] ., #i5

volcanic [vol'kenik] a  kiljg

deposition [ depa'zifon] = I
H, IRy

erosive [i'rousiv] a. £4hpy, B
il

disappear [,dise'pia] v.i. RN,
RS

stretch [stretf] ». fhi

subdivision ['sabdi'vizen] =, 5]
555 BRI 4>

crustal movement [‘krastl
'muwvment) %, i3Sz

time scale [taim skeill n. AR
B, RERSR

rock scale {rok skeil] ». HEM
i, AESE

era ['iara]l =, £

period ['pieriadl ., £

epoch ['i:pok] n,

age [eid3] n, 3

group [gru:pl #, R

system ['sistom] », =

series {'siori:z] (BER) »n. %

stage [steidz] », W

formation [fo:'meifon] . B

Archean Era(Ar)[a:'kiren ‘iars]
7, KER

Upper Archean Era (Ar,) ['aps
ar'kiren 'iers] =, BER R

Lower Archean Era(Ar,) ['lous

a'kiren 'iere] » B kHK

Proterozoic Era (Pt) [ ,proutara-
'zoik 'lere] » TEHER

Upper Proterozoic Era (Pt,)
['aps proutare'zoik 'iera] =.
MTH R

Lower Proterozoic FEra (Pt,)
{'lous proutara'zoik 'isra] »
BramK

Paleozoic Era (Pz) [,peelio'zoik
feral m  FAMR

Upper Paleozoic Era(Pz,) ['aps
pelie'zoik 'iera] » 44

Lower Paleozoic Era (Pz,)
['lous peelis'zaik 'iore] n. B
AR

Mesozoic Era (Mz) [,mizs'zoik
‘fera] n HiA{t

Cenozoic Era (Kz) [,simne'zoik
‘iere] m FAfR

Sinian Period (Z) ['sinisn 'pia-
ried]l ». RHE%H

Cambrian Period (€) [ kembrion
'pieried] »  Ssm

Ordovician Period (0) [,5:de
'vifen 'piaried] # BER

Silurian Period (S) [sai'ljuarion
'pisried] » =R

Devonian Period (D)[de'vounjsn
‘piariad] n bk

Carboniferous Period (C) [ ka:
ba'niferes 'pisriad] n, ARE

Permian Period (P) ['pe:mian
‘piariad]l # =&y

Triassic Period (T) [trai‘sesik
'pisariad] u =&5

Jurassic Period(J) [d3us'resik
'pisriad] » “Bp

Cretaceous Period(K) fkri'telfos

5



‘pisriad] n. HIEH

Tertiary Period (R) ['te:feri
‘pioriad] ». HZH

Upper Tertiary Period(N) ['aps
'ta:fori 'pisriad] ». ME=4

Lower Tertiary Period (E)
['lous 'te:feri 'pieriedl » &
B=4

Quarternary Period (Q) ['kwo:
tonari 'pisriad) . UL

Upper Sinian Epoch (Z,) ['aps
'sinien 'i:pok] #. MEHMH

Middle Sinian Epoch (Z,)
['mid] 'sinien 'i:pok] » thi®%
B

Lower Sinian Epoch(Z,) ['lous
'sinien 'i:pok] » EREEHH

Upper Cambrian Epoch (€,)
['ape 'kembrisn 'iipok] ». Hf
R

Middle Cambrian Epoch (g,)
['mid! ‘'keembrisn ‘i:pok] .
R

Lower Cambrian Epoch (¢,)
['loua 'keebrion 'i:pok] =,
BRRH

Upper Ordovician Epoch (0;)
['ape ,o:de'vifen 'i:pok] = B
B

Middle Ordovician Epoch (0Q,)
['mid]l \o:de'vifen 'i:pok] u.th
By

Lower Ordovician Epoch (0,)
['lous .s:de'vifen ‘i:pok] n. B
b e

Upper Silurian Epoch(S,) ['ape
sai'ljuerien 'i:pok] » MpEEM

Middle: Silurian Epoch (S,)

6

['midl sai'ljusrian 'i:pok] .
i B

Lower Silurian Epoch (S,)
['lous sai'ljusrien 'iipok] =,
BEEH

Upper Devonian Epoch (D)
[‘ape de'vounjen 'i:pok] =,
B IE At

Middle Devonian Epoch (D,)
['mid] de'veunjen 'iipok] =
rhRA#

Lower Devonian Epoch (D))
['lous de'vounjan 'i:pok] =.
BRIE&HE

Upper Carboniferous Epoch(C,)
['aps ka:be'niferes 'i:pok] »
A S

Middle Carboniferous Epoch
(C,) ['mid] ka:bs'nifarss
Tipok] m. HRKH

Lower Carboniferous Epoch(C,)
['lous ka:ba'niferas 'i:pok] =
BH A

Upper Permian Epoch(P,) ['ape
'parmisn 'i:pok] %, BT

Lower Permian Epoch (P,)
['lcus 'pammian 'i:pok} n. B
—EfE

Upper Triassic Epoch{T;) ['ape
trai'sesik 'irpok] », HB=HH

Middle Triassic Epoch (T,)
['mid! trai'sesik 'i:psk] =, th
ZEi

Lower Triassic Epoch (T,)
['loue trai'esik 'i:pok] #.B=
Eit

Upper Jurassic Epoch(J;) ['aps
dzua'resik 'irpak] # MEEEF



Middle Jurassic Epoch (J.)
['midl d3ua'resik ‘'i:pok] =,
R Z

Lower Jurassic Epoch (J,)
['lous d3us'resik 'i:pok] =,
RegZ

Upper Cretaceous Epoch (K;)
['ape kri'teifas 'i:pok] ». Mg
A

Lower Cretaceous Epoch (K,)
['lous kri'teifas 'i:pok]ln, B
Btk

Oligocene Epoch (E;) [o'lig-

ousi:n 'i:pok] n. WEHiH

Eocene Epoch (E,) ['iresi:n
'ipok] . HFTH

Paleocene Epoch(E,) ['pelissiin
ipak] n, EHHH

Pliocene Epoch (N,) ['plaissi:n
':pok] =, LEriH

Miocene Epoch (N,) ['maiesi:n
'i:pok] n. rhEH

Recent Epoch (Qn) ['ri:snt
'I:pok] =, ZHH

Pleistocene Epoch (Qp) ['plais~
tousi:n 'i:pok] #. FEEHiH

PHRASES AND EXPRESSIONS ij p:: |

result in R, B
play the vole of &, £

deal with R, LE

NOTES @ X T B

L RAREMHAEEH. SAHEMHFISDER, RABS S 4 F. This

science attempts--bodies HE—434, it attempts to explain---the land
surface, 5 T 3F(4 4], the atmosphere, the waters, and the rocks
and minerals A for WEEF, ENHESSDEEH T8 M 9.

which flow on or cover parts of the earth, &4 waters; which form
the land surface ¥4 rocks and minerals, it attempts to reconstruct
the - lived JH% =434, U HBEZMEPRENIEF 4 9 &8, going

" -back--man, giving us--earth, telling--lived, B AEERE S —

MEEMG that first roamed the earth, {54 animals. 2=/ ridsE:s
Hhow they lived NEiE WAk telling #3135,

. It includes studies of FERANHF5IE,

the distribution---times;

the upbuilding and erosion - -ranges;
the periods--activity;

the deposition---agencies;

and the growth---forever,

RO HHENFAEHZIEND, B (1) that resulted in igneous intrw-



sions of the earth’s crust or in volcanic activity, &4 special activity
of subsurface pools of molten rock; (2) that played their appointed
roles on earth’s stage and then disappeared forever, &1 plants and

animals,

3. that AREMEE, HRHIEY one LI REL. dealing with---time R
SREEMSEEE. RN “HAT . HET.

4. each with=each division (or subdivision) is with its .- movement,

EXE TP 1.

2. ROCKS OF THE EARTH’S CRUST

The three great classes of rocks of the earth’s crust
are; lIgneous, solidified from fusion; Sedimentary, depo-
sited in water or air;Metamorphic, recrystallized or other—
wise altered igneous and sedimentary rocks, such that
their original character has been obscured, ® Igneous rocks
are believed to have been the predecessors and source of
all others,®

The processes producing these three classes of rocks
have been going on for millions of years, It is only
natural to expect that all of the original igneous crust
would have disappeared long ago: also, that sedimentary
and metamorphic rocks would be found most abundantly,
with igneous rocks interspersed throughout due to molten
intrusions of recent ages_® Such is the case, regardless
of what portion of the earth is inspected, @ Following is
& tabulation (Table 2) showing the various class of rocks

'ad



and the material frcm which they were formed, ®

TABLE 2
. Compacted Metamorphic
Sediments Strata(Rock) Rocks

Gravel Conglomerate Gneiss and various
schists

Sand Sandstone Quartzite and various
schists

Silt and Clay Shale Slate and various
schists

Lime deposits Limestone Marble and various
schists

Igneous Rocks

Metamorphic Rocks

Coarse-grained feldspars, such
as granite, etc.

Fine ~ grained feldspars, such
as felsite, tuffs, etc.
Ferro ~magnesian rocks, such

as dolerite and basalt

Gneiss

Slate and schists

Hornblende schists, various

other schists, and serpentine

The sedimenfdry rocks associated with coal beds be—

long to one or more of the four classes of compacted

strata given in Table 2, When certain sediments were

deposited to form limestone or sandstone, we could hardly

expect them to consist of pure lime deposits or pure

sand- there would be some mixing of sediments, As a

result. we find limestones containing small amounts of

sand. and sandstones containing small amounts of lime

carbonate, etc, A rock belonging to any one of the four
main classes which, in addition, contains sand is classed

:



