i e Rock Cycle:
S edlmentary Rock
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EINSEdimentary rock is a rock resulting from
iHlme ff lflcatlon of loose sediment consisting of

frel _fo \ents ofi older rock transported from its source,
or

_)} Bracipitation from solution [= chemical rock] or

= Secretions from plants or animals, or

= e [precipitation = formation of an insoluble solid, which

~  ~ separates out and settles to the bottom of a solution, from
~ dissolved substances; may be caused by a change in

S ' temperature, pH, pressure, or ionic balance]

3) consolidation of the remains of plants or animals




‘h

|c rock forms from detrital sources

etrltus 1. [geol.] = material derived from the

mechanical breakdown of rock by the processes of

— weatherlng and erosion; 2. detritus [biol.] = decaying

=~ remains of plants and animals

~ ® (Clastic rock is formed by lithification of fragments
of pre-existing rock broken down by mechanical or

chemical weathering
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SHVost off the sedin
chemical rocks
J peltig PIOCESSES MY T UIC AT thE Tormation o
t“nrﬁrr cal rock

— ;1\ aporatlon

aid - % The evaporation of a so/vent (i.e., water) leaves
behind crystalized solute (e.qg., hallte)

S ,preapltatlon

% Precipitation is the formation of an insoluble solid
-when chemical equilibrium is shifted

- < A high concentration of ions is not necessary
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J:uar N by plants orfanimails
cretlons are one of greatest sources of chemical
o cks

=0 ganlc accumulation under acidic environments

.:,. - 6 ‘Decomposition of dead plants and animals is reduced
~ by an acidic environment

= ‘_’. - +» Organic materials accumulate and may be lithified by
- pressure from overlying layers
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> fuJer‘rlr* Vv environments

= he ence of sedimentary rock may
,)rJv é additional iInformation, because
SEalr entary rock forms only in depositional
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SOPECIfic types off sedimentary rocks are

nslr:lf‘ rlstlc of certain environments
J Pz ~|nd|cates an acidic aquatic environment

—4"' ’&

Ll nestone indicates an aguatic environment

__— — The old, raised limestone of northern Guam can be
explained in either of two ways; either

-:-’—, « Sea level was higher in the past and then dropped,
~ or

: : < The land mass was lower, and then tectonically
uplifted

;-\‘.



Uplifted limestone
(old coral reef)

—— Recent coral reef
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SN e presence € ofifossils maMn

the age of rock

SNGEOI0UICe €d" 0N TOSSI
eV dence through the study of blostrat/graphy

> J‘ he presence of fossils of particular organisms,
= {_ ., dinosaurs, plants, and marine inverts, can

=" rowde an estimate of the relative age of rock,
e espeC|aIIy If the evolutionary history of the species

..-,__1'.‘

— ‘f—- IS known
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= — However, geologists cannot determine the absolute age
of sedimentary rock, because methods such as
radiometric dating determine the age of parent rock, not
the weathering and formation of sedimentary rock
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D We,Jrr -of 0 _f
r{Jg,ngJrJ aESHnN avithespohererwhere'there'isthiahr
,)r,:)ak reland usually high heat, especially for igneous
fJCﬁ

— Wne exposed at the surface, rock is subjected to low
ure and low heat, plus water oXxygen, carbon
i GX|de and living organisms

—— herefore the physical environment of the rock
s:‘f:.i 'changes and the rock begins to undergo the process
- of weathering and transport, eventually being broken

- down to clay minerals in sediments

— Sediments may then be lithified to form sedimentary
rock

-



LOW pre e,

low heat

weathering,
ransport

PATENROCK === Clay Minerals + Dissolved Materials

Residual gravel, sand Mg, Na, Ca
Si, Al, Fe, K (insoluble) (transported to sea
make up soil; as ions)

Eventually transported
to sea as particulates
and sediments



JJJIJ—‘ form called calcite. 3
@lis calcium carbonaﬂﬁaco_a,), Wille issolved by

sJ - — :
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Rl JJJIJ_J JIJ "JJ—‘ Isiandusimildlysacic

+  H,CO0, «— Ca** + 2HCO;

calcium ion

" carbonic acid bicarbonate ions

';"- (from rainfall)

~ Therefore, all the limestone above sea level will be
- dissolved over geological time without leaving a trace.



SDIIfiNgG disso ution, limestone is dissolved
Llp) r*\/' iy, forming a topography: called karst.

J ;{_};, Topography describes an area characterized

4 r.:€ ~many: sinkholes and a cave system beneath the
=== :, and surface, and usually lacking a surface stream

= -—":..', or river

'- ‘-’—“.‘
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~ e Karst may develop by any of three means
£ — Solution from above
— Undermining from below
— Removal of buoyant support

—
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IEISSI JCEJ'.'F‘;_G of clastic sedimentary rocks

Sediment ry rock is classified by the texture
ojf '14 dlment particles that form the rock

- ‘-'




1) Sedimentary breccia
5 coadrse- Jr;m sedlmentary rock formed by cementation of:
COANSE; angL lar fragments of rubble

2) Conglome ra
=" G0arse grained sedimentary rock formed by cementation of
roundec gravel

~ 3) San¢

—— -'-m'edlum -grained sedimentary formed by cementation of sand
;, "'gralns

,.;—-—2 A\ -
— <

S i -grained sedimentary rock formed by cementation of silt
and clay particles

— Shale is usually laminated or stratified




Diameter : :
(mm) Sediment Sedimentary Rock
Boulder Conglomerate
256 (rounded particles)
Cobble Gravel
64 Breccia
Pebble (angular particles)
= 2
Sand Sandstone
= 1/16
Silt Shale
1/256 "Mud" Siltsone
Clay Mudstone
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- Carborzte roeic

— Cejivelgle te rock usually: refers to rock with 95% or
(”J(“J l‘\—) ..;

dJme:* oneiis & sedimentary rock composed mostly of
s calcite (CaCO;), often precipitated in shallow
‘Sseawater by I|V|ng organisms

_.—-. .....

—= 1mestone may be precipitated directly as a solid rock
= inthe core of a reef by corals and encrusting coralline
—_~—algae

¢ Such limestone would have crystalline texture and would

< contain fossil remains of organisms still in their growth
position

® These limestones are called framework limestones
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o)) rnrl’ eafloor

o | uma has a clastic texture and is usually coarse-grained,
= nEh easily: recognizable shells and shell fragments in it
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= ‘e great majority of limestones, including coquina,

-~ ,/‘
C—

e are formed of wave-broken fragments of algae,

g

— _-c_,.»——

-~ - corals, and molluscs

= —— Fragments may be of any size (i.e., gravel, sand, silt, or clay)

® These detrital limestones are referred to as bioclastic
limestones




[ framework and detrital limestones
r Jé\ ribed by the presence or absence
DIFCONT: amination by clay particles

.

-9 r_“e limestone is uncontaminated by clay and
':;.;f,::- 5'snowy white in color

— argillaceous limestone is contaminated by clay
~ particles and is dirty white, light yellow, or
pink in color, depending upon the source of
contamination
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BLEMESTo nes are particularly susceptlble to
refry:;r: Ihzatlon

S Recn stalllzatlon IS the process in which
_‘,,g stals in a rock are rearranged into a new

.....
-:r

= crystalline lattice

"T-.:_j-' ‘Most reef limestones are deposited by living
- organisms as aragonite, which recrystallizes to
calcite after tectonic uplift and exposure to
the atmosphere



Crystalline structure of aragonite
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Crystalline structure of calcite



0 C)eplaf i“ :. rocks
SEEVENrItes are rocks formed from crystals that
gr cipitate during evaporation of water

‘9“. rock gypsum = CaS0,¢2H,0

<—~ ”‘-__'

= ;%_—”’ ‘e.g., halite = NaCl [a.k.a. rock salt; fractures in

~ sheets]
,'; _®e.g., salt = NaCl [fractures in cubes]



-G JJJ St sedimentary rock formed from the
:ulatlon and consolidation of plant
rru 4a| e.d., leaves, roots, woody tree
Ag,rt ks, and stems

= :-oal usually develops from peat, a brown,

= | " lightweight, semi-consolidated deposit of moss and
-.-;,_,,-éf-.-- - other plant material that accumulates in wet bogs

-~ e pegt s transformed into coal by compaction
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PRWIER rock strata are buried deeply in

JJrrqu)n" e . they may be subjected to intense
LETPET tures [but not to melting point] and high
r)rrki's > cauising metamorphosis

= =) Etamorphlsm IS the solid-state transformation of
= pre existing rock into texturally or mineralogically
~ distinct new rock as a result of high temperature,
~ high pressure, or both



—-TJ'@" eW, hock IS Called metamorphic roc
SVEL2MOrPNIC rock has a texture that is
JJ rJr tIy different from that of the parent

J*J : amorphlc rock may also be mineralogically
= distinct from the parent rock
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— :—Metamorphlc rock is found only in areas

M
o

’“'t,_'_j» ~ where rock from the deep lithosphere is
“tectonically pushed to the surface

® Therefore, metamorphic rock is not commonly
found on the surface at Guam
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Ve amorphic rock Isiclassiiied by the Intensity
ORtHEN e aMOrPRIC Processes and by ther s

GHEN; |caI constituents of the parent rock

— ¥ neﬁ , the same parent rock may produce
Jv fierent metamorphlc rock, depending upon

-

e Tntensity of the metamorphlc processes

~® For example, the commonly found on
"; — the surface in Yap formed from basalt

-~ metamorphosed at relatively low temperatures and

- pressure; at higher temperatures and pressure, the

Ssame basalt would metamorphose into amp/ibolite




r),Jrru' r** @ck Include:

Seme common metamorphic rock and its

1] -{r' orph|c Rock

-M.—_

Parent Rock

Ve rble Limestone
raphlte Coal, peat
‘| Diamond Graphite
Gneiss Granite




