
University of Miami
Scholarly Repository

Open Access Theses Electronic Theses and Dissertations

2015-05-13

Pore Structure and Petrophysical Characterization
of Hamelin Pool Stromatolites and Pavements,
Shark Bay, Western Australia
Ergin Karaca
University of Miami, erginkrc@hotmail.com

Follow this and additional works at: https://scholarlyrepository.miami.edu/oa_theses

This Embargoed is brought to you for free and open access by the Electronic Theses and Dissertations at Scholarly Repository. It has been accepted for
inclusion in Open Access Theses by an authorized administrator of Scholarly Repository. For more information, please contact
repository.library@miami.edu.

Recommended Citation
Karaca, Ergin, "Pore Structure and Petrophysical Characterization of Hamelin Pool Stromatolites and Pavements, Shark Bay, Western
Australia" (2015). Open Access Theses. 567.
https://scholarlyrepository.miami.edu/oa_theses/567

https://scholarlyrepository.miami.edu?utm_source=scholarlyrepository.miami.edu%2Foa_theses%2F567&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlyrepository.miami.edu/oa_theses?utm_source=scholarlyrepository.miami.edu%2Foa_theses%2F567&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlyrepository.miami.edu/etds?utm_source=scholarlyrepository.miami.edu%2Foa_theses%2F567&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlyrepository.miami.edu/oa_theses?utm_source=scholarlyrepository.miami.edu%2Foa_theses%2F567&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlyrepository.miami.edu/oa_theses/567?utm_source=scholarlyrepository.miami.edu%2Foa_theses%2F567&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:repository.library@miami.edu














iii



iv



v



vi



vii



viii



ix



x



xi



xii



1



F
o
a

Figure 1.1: H
of ~13000 s

dapted from

Hamelin Po
square kilom
m Google E

ool, Shark B
meters with
Earth, 2014

Bay, Weste
h a maximu
 and modifi

ern Australia
um depth o
fied.

a. The Bay
of 10 meter

y covers an 
rs.The imag

2

area
ge is 



3



F
o
Figure 1.2: T
of the subtid

The Hameli
dal to interti

in Pool data
idal zones a

a set consi
and pavem

ists of samp
ents formin

ples from th
ng in the po

he stromato
ool.

4

olites 



5



F
2
Figure 1.3: 
2013) 

 Geologicaal map of Shark Bayy, Western Australia ((Playford e

6

et al., 



F
A
Figure 1.4: 
Australia. Th

Transect
he   image i

location m
is adapted 

map in H
from Goog

Hamelin Po
gle Earth, 20

ool, Shark 
014 and mo

Bay, Wes
odified. 

7

stern



8

Fragum 

erugatum Fragum erugatum



F
A
te
H

F

Figure 1.5: 
A) quartz gra
ests. E) mo

H) serpulid t

Fragum eru

Common c
rains. B) car
ollusk shells
tubes (from

ugatum

components
rbonate pel
s. F) grapes

m Giusfredi, 

s of the se
loids. C) irr
stones. G) F
2014).

ediment of H
regular micr
Fragum eru

 Fragum

Hamelin Po
ritic grains.
ugatum biv

m erugatum

ool, Shark 
 D) foramin

valve shells.

m

9

Bay. 
nifera 
. and 



F
F
Figure 1.6: C
Flagpole Lan

Coquina rid
nding area.

dges dippin
.

ng west towwards to shoores in Hammelin Pool 

10

near 



11



F
H
Figure 1.7: 
Hamelin Poo

 Stromato
ol, Western

olites in the
n Australia.

e intertidal l zone at FFlagpole Landing are

12

ea in 



13



F
H
Figure 1.8: 
Hamelin Poo

The first m
ol, Western

odel that s
n Australia (

howed the 
(Logan, 196

stromatolit
61).

te distributiion at Flint 

14

Cliff,



F
1
Figure 1.9: 

990).
The classicc growth mmodel of Haamelin Poools stromatoolites (Play

15

yford,



T
a
2

F
B

Table 1.1: R
pproaches

2012).

Figure 1.10:
Bay/Hamelin

Researchers
to intertid

: Stromatol
n Pool (Jah

rs working o
dal and sub

lite distribu
hnert and C

on Hamelin
btidal strom

ution with e
Collins, 2011

n Pool strom
matolite typ

extensive s
1).

matolites an
pes (Jahne

ub-tidal de

nd their va
ert and Co

eposits in S

16

rious 
ollins, 

Shark 



F
w
Figure 1.11
within Hame

: Schemat
elin Pool rel

tic diagram
lative to wa

m of interna
ater depth (J

al microbia
(Jahnert and

al fabrics o
d Collins, 2

of stromato
2012).

17

olites 



F
fr
Figure 1.12:
rom Hagan,

: Color guid
, 2015).

de of mesoo/microfabriic of Hameelin Stromatolites (ada

18

apted



F
g
(u
fa
fi
H

Figure 1.13:
green (lamin
unlaminated
abric), 6) da
inely lamina

Hagan (2015

: Slabbed v
nated micrit
d clotted fa
ark-blue B 
ated fabric)
5).

vertical sec
te fabric), 3
abric), 5) d
(the massi

c), 8) pink 

ctions; 1) a
3) gray A (u
dark-blue A
ive micrite a
B (very fin

army-green 
unlaminated
A (the mass
and sedime

nely lamina

(cauliflowe
d clotted fab
sive micrite
ent fabric), 

ated fabric)

er-like), 2) 
bric) , 4) gr
e and sedim
7) pink A 
, adapted 

19

light-
ray B 
ment 
(very 
from



F
o
lig
la
o
fr

Figure 1.14:
orange (me
ght-purple
aminated fa
of dense ca
rom Hagan 

: Slabbed v
dium lamin
(very fine 

abric), 14) b
arbonate wi

(2015).

vertical sec
nated fabric

laminated
brown (very
ith fine to m

ctions; 9) re
c), 11) yell
d microfabr
y coarsely la
medium irre

red (finely l
low (coarse
ric), 13) d
ayered fabr
egular voids

laminated w
ely laminate
dark-purple
ric), 15) ligh

ds), 16) turq

with fabric)
ed fabric) 
A (very f

ht-blue (net
quoise, ada

20

, 10) 
, 12) 
finely 
twork 
apted



F
(a
Figure 1.15
adapted fro

5 Microfabr
om Hagan, 2

ric distribu
2015).

ution of sttromatolite heads in Hamalin 

21

Pool



F
P
in

Figure 1.16:
Pool, (B) Mi
n Hamelin P

: (A) Micro
icrobial lime
Pool.

obial pavem
estone pav

ments in 2-
vements cov

3 meters o
vered by th

of water de
hin growths

epth in Ham
s of green a

22

melin
algae



23

Fragum erugatum



24



25



26



F
s
Figure 2.1: I
tromatolite 

Illustration
of Hamelin

of vertical (
n Pool.

(A) and horrizontal (B)) core-plug acquisition

27

n in a 



28

mudstone 

 wackestone. 

packstone grainstone

Boundstone

crystalline

Floatstone’

Rudstone’ rudstone

floatstone Boundstone framestone, 

bindstone

bafflestone,



F
K
Figure 2.2: 
Klovan, 197

Dunham r
71).

gr

rock textur

rainstone

re classific

grains

floatstone

cation and 

stones

e

modified b

bind

by (Embry 

dstones

29

and



F
le
to

Figure 2.3: H
eft). Thin se
o the classi

Hamelin Po
ections of a
ification of E

ool stromat
a,b,c,d are 
Embry and 

tolites (on t
floatstone
Klovan (19

the right) a
and e,f,g,h

971) modifie

nd the pav
h are grains
ed from Du

vements (on
stone accor
nham (196

30

n the 
rding

62). 



F
p
Figure 3.1:  
plots and v

An exampl
variables. (A

le of DIA d
A) Pore siz

31

document o
ze distribu

f a quantifi
tion and (B

ied thin sec
B) Cumula

ction with cr
ative pore a

ross-
area.



32



F
m
Figure 3.2: 
modified from

 A schem
m Ohen an

matic diagr
nd Kersey (

ram of ste
1993).

eady-state air pressuure permea

33

ability 



34



F

F
sy

Figure 3.3:

Figure 3.4: 
ystem. 

The NER A

The core 

AutoLab 10

holder and

000 complet

d the trans

te setup.

sducers off the NER AutoLab

35

1000



36



F
th
Figure 3.5:  
he position 

An illustrat
of the first 

tion of wav
arrival.

veforms andd first arrivaal picking. BBlack line g

37

gives 



38



F
sy
tr

Figure 3.6: 
ystem (Sea
ransmitter f

 A genera
abrook, 200
for the geop

al sketch o
01) with the
physical da

of the labo
e pressuriz
ta and the P

oratory equ
zing system
PC for data

uipment of
m, processo
a processin

f NER Auto
or, receiver
ng.

39

oLab
r and 



F
X
c

Figure 3.7: 
XRD shows
arbons in th

 First XRD
s the quar
he samples

D shows th
rtz peak a
s.

he mineral 
fter dissolv

compositio
ving the o

on of the s
organic and

sample. Se
d the inorg

40

cond
ganic 



41



F
p
Figure 4.1: D
pore structu

Dominant p
re and com

pore size ve
mplexity.  

ersus perimmeter over area crosss-plot shows

42

s the 



F
to
c
a

Figure 4.2: D
o internal s
rust, S: ser
nd Cr: Crus

Dominant p
structure cla
rpulid, i: irre
st).

pore size v
assification
egular, f: fin

versus perim
(L: laminat

ne, v.f: very

meter over 
ted, F: fene
y fine, f-m: 

area cross
estrae, U: u
fine to me

s-plot in res
unlaminate
dium, c: co

43

spect
d, C: 

oarse 



44



F
s
p
v

Figure 4.3:
tromatolites

permeability
vertical drille

: Permeab
s (yellow) a
y that is in
ed core plug

bility and 
and pavem

ndependent
gs.

porosity 
ments (gree
t of porosit

cross-plot 
en). Both sa
ty. Crosses

of Hame
ample sets
s in circles

elin Pool 
s display a 
s represen

45

(HP)
high 

t the 



46

Table 4.1: Porosity and permeability values of Hamelin Pool stromatolite and 
pavement samples. The sections are separated with vertical and horizontal 
samples.



F
p
p
(2

Figure 4.4: 
permeability
pavements 
2009). No c

Crossplot
y data in c
and the sm
clear trend i

of the two
color bar. 

mall dots ar
is observed

o DIA para
Round do

re carbanat
d.

ameters Do
ots are str
tes from th

omSize and
romatolites,
e data set 

d PoA with
 stars are
of Weger e

47

h the 
e the 
et al. 



Figure 4.5:

Figure

: Porosity v

4.6: Porosi

versus perm

ity versus p

meability dat

permeability

ta in respec

y data in re

ct to distanc

espect to wa

ce from sho

ater depth.

48

ore. 



FFigure 4.7: PPorosity verrsus permeeability dataa in respectt to tidal zonnes.

49



F
c
U
m

Figure 4.8: 
lassification

U: unlamina
medium, c: c

Porosity ve
n of meso/m

ated, C: cru
coarse, v.c:

ersus perm
/microfabric
ust, S: serpu
: very coars

eability dat
cs by Hagan
ulid, i: irreg
se).

ta in respe
n (2015) (L

gular, f: fine

ct to the in
L: laminate
e, v.f: very f

nternal struc
d, F: fenes
fine, f-m: fin

50

cture
strae,
ne to 



51



52



F
a
Figure 4.9: S

verage” for
Saturated c
r calcite (19

compressio
958).

onal velocitiies versus Porosity wiwith Wyllie “t

53

“time-



F
p
Figure 4.10
pressure.

0: Saturatedd shear veelocities veersus poroosity at 20 MPa effe

54

ective 



F
s
Figure 4.11
tromatolites

1: Vp/Vs 
s and pave

ratios and
ments.

d compresssional vellocities of Hamelin 

55

Pool



F
p
in

Figure 4.12
pavements. 
ncrease or d

2: Vp/Vs ra
Neither str
decrease o

atios versu
romatolites 
of porosity v

s porosity 
nor pavem

values.

of Hameli
ments do no

in Pool str
ot display a 

romatolites
clear trend

56

and
d with 



57

,



F
d
Figure 4.13:
data from W

: Pore stru
Weger et al. 

ucture and 
(2009).

velocities oof Hamelin  Pool dataa with refer

58

rence



F
m
p
v
s

Figure 4.14
median and
plugs. The p
values. Sam
amples with

4: Thin se
d maximum
pore struct

mples with s
h more com

ection phot
m compress

ures on the
simple and
mplex and s

to microgra
sional veloc
e thin secti

d big pores 
small pores

aphs and 
cities of ve
ions show 
have highe

s.

correspon
ertical and 
a correlatio

er velocity 

ding minim
horizontal
on with vel
values than

59

mum, 
core 

locity 
n the 



F
s

F
c
U
m

Figure 4.15
uperimpose

Figure 4.16
lassification

U: unlamina
medium, c: c

5: Saturated
ed DomSiz

6: Velocity
n of meso/m

ated, C: cru
coarse).

d compress
e (on the le

y versus p
/microfabric
ust, S: serpu

sional velo
eft) and PoA

porosity in 
cs by Hagan
ulid, i: irreg

ocity versus
A (on the rig

respect
n (2015) (L

gular, f: fine

s porosity 
ight).

to the int
L: laminate
e, v.f: very f

cross plot 

ternal struc
d, F: fenes
fine, f-m: fin

60

with 

cture
strae,
ne to 



61



F
s
s
s
p

Figure 4.17
tromatolites
ignificantly 
lightly fast

pavements. 

7: Sonic v
s and pav

both in s
ter than v

velocities
vements. C
stromatolite
vertical one

versus eff
Changes in 

s and pav
es in both

ffective pre
pressure

vements. H
h Hamelin

essure of 
do not ch

Horizontal
n Pool stro

Hamelin 
ange veloc
core plugs

romatolites 

62

Pool
cities 
s are 

and



F
c
s

Figure 4.18
onditions a
how an ove

8: Crossplo
at 20 MPa e
erall increas

ots of Vp 
effective pr
se while sh

and Vs u
ressure. Th
hear waves 

under fully 
he velocities
display bot

water-satu
s of compr
th decrease

urated and
ressional w
e and incre

63

d dry 
waves

ase.



F
u
o
v
p
H

Figure 4.19:
under 20 MP
of wet and d
velocity to G
predictions 
Hamelin Poo

: The chan
Pa effective
dry shear m
Gassmann’
postulating

ol samples 

nges in she
e pressure. 
moduli in pe
’s calculate
g that fluid
show both 

ear modulu
The cross-

ercentages 
ed velocity. 
d interactio

shear wea

us and she
-plot display
and the ra
In contras

on does no
akening and

ar velocity 
ys the chan

atio of meas
st one of th
ot change 
d shear stre

with satur
nges of the 
sured satur
he Gassma

shear mo
engthening.

64

ration
ratio

rated
ann’s 
oduli, 
.



65



F
S
Figure 4.20:
Shark Bay (M

: Quartz min
Maps are a

neral distrib
adapted from

bution in str
m Playford 

romatolite h
et al., 2013

heads in Ha
3 and Goog

amelin Poo
gle Earth) 

66

l,



F
T
Figure 4.21:
There is not

: Velocity ve
t a clear tren

ersus poros
nd with qua

sity with diff
artz percen

fferent quar
tages in the

rtz percenta
e cross-plo

ages in colo
t.

67

or.



F
p
s
p

Figure 4.22
percentages
amples wit

pore structu

2: DomSize
s with diffe
th less qua
res.

e versus P
erent marke
artz percen

PaA with 
er types. T
ntages tend

velocities
There is no
d to have 

in color b
ot a clear r
bigger por

bar and qu
relationship
res and sim

68

uartz
p but 
mpler



69



F
v
a
w
lo

Figure 4.23
velocity and

re selected
which is exp
ower PoA (b

3: Correlati
d porosity d
d to compa
pected to h
bottom figu

ion of qua
data. The sa
are. The sa
have slower
ure) which e

artz by usin
amples tha

ample with 
r ultrasonic

explains the

ing pore s
at have sim

higher amo
c velocity sh
e similar vel

structure pa
ilar velociti
ount of qua
hows large
locities.

arameters
ies and por
artz (top fig

er DomSize

70

over
rosity
gure)
e and 



F
v
a
e
a

Figure 4.24
velocity and

re selected
expected to

nd lower P

4: Correlati
d porosity d
d to compa

o have slow
PoA which (b

ion of qua
data. The sa
are. The s

wer ultrason
bottom figu

artz by usin
amples tha
sample with
nic velocity

ure) explains

ing pore s
at have sim
h higher am
y shows lar
s the simila

structure pa
ilar velociti
mount of q
rger (top fi
ar velocities

arameters
ies and por
quartz whic
igure) Dom
s.

71

over
rosity
ch is 

mSize 



F
v
p
v
D

Figure 4.25
velocity and
porosity but
velocity (top
DomSize an

5: Correlati
d porosity da
t different v
p figure) wh
nd lower Po

ion of qua
ata. The sa
velocities w
hich is expe
oA (bottom f

artz by usin
amples that 
were picked
ected to hav
figure) whic

ing pore s
t have simil
d. The sam
ve lower qu
ch explains

structure pa
lar quartz p

mple with h
uartz conte
s the velocit

arameters
ercentages
igher ultras

ent shows la
ty deviation

72

over
s and 
sonic
arger 
n.



F
v
p
v
D

Figure 4.26
velocity and
porosity but
velocity (top
DomSize an

6: Correlati
d porosity da
t different v
p figure) wh
nd lower Po

ion of qua
ata. The sa
velocities w
hich is expe
oA (bottom f

artz by usin
amples that 
were picked
ected to hav
figure) whic

ing pore s
t have simil
d. The sam
ve lower qu
ch explains

structure pa
lar quartz p

mple with h
uartz conte
s the velocit

arameters
ercentages
igher ultras

ent shows la
ty deviation

73

over
s and 
sonic
arger 
n.



F
Q
Figure 4.27:
Quartz conte

: Velocity v
ent is the co

versus qua
ontrolling e

artz content
effect on ultr

t with simil
rasonic velo

lar porosity
ocities.  

y and DomS

74

Size. 



75



76



77



F
c
th

Figure 4.28
ementation
hese carbon

: Formation
n factor ‘m’
nates (Verw

n factor ‘F
’. An increa
wer et al., 2

F’ versus P
ase formati
2011).

Porosity with
ion factor i

th the color
increases t

r coding o
the resistivi

78

f the 
vity in 



F
p
w
2

Figure 4.29:
pore size) w
with their co
2011).

: Pore stru
with cemen
orrespondin

ucture para
tation facto
ng thin sec

meters (Pe
or in color. 
ctions on th

erimeter ov
The select

he right (ad

ver area ve
ted data po
dopted from

ersus Dom
oints are sh
m Verwer e

79

inant
hown
et al., 



F
s
th

Figure 4.30
tromatolites
hin sections

0: The m
s (on the le
s.

maximum a
eft) and pa

and minim
vements (o

mum cemen
on the right

ntation fac
t) with their

ctor value
r correspon

80

s of 
nding



F
p
Figure 4.31:
pavements w

: Formation
with the cem

n factor ver
mentation f

rsus porosi
factor ‘m’ va

ity of Hame
alues.

elin Pool sttromatolites

81

s and 



F
in
s

Figure 4.32:
n color. Th
ections and

: DIA param
he selected
d the physic

meters PoA
d data poi
cal properti

A versus D
ints are sh
ies on the ri

DominantSiz
hown with 
right.

ze with cem
their corr

mentation fa
responding

82

factor
thin



F
fa
p
a

Figure 4.33:
actor in co

permeability
nd DIA par

: This cross
olor. The t
y is observe
rameters (fr

s-plot show
trend of d
ed in sampl
rom Verwer

ws permeab
decreasing
les with sim
r et al., 201

bility versus 
cementatio

milar porosi
11)

s porosity w
on factor 
ity but diffe

with cement
with increa

erent pore t

83

tation
asing
types



F
fa
p
b

Figure 4.34:
actor in col

permeability
big pores wi

: This cross
lor. Both st
y with incre
ith decreasi

s-plot show
tromatolites
easing “m”. 
ing permea

ws permeab
s and pave

Besides, p
ability.

bility versus 
ements disp
pore structu

s porosity w
play a trend
ure becom

with cement
d of decrea

mes simpler

84

tation
asing
r with



F
p
fe
m

Figure 4.35:
pavements 
enestrae, U

m: fine to me

: Formation
in respec

U: unlamina
edium, c: c

n factor ver
ct to mes
ted, C: crus
oarse).

rsus porosi
o/microfabr
st, S: serpu

ity of Hame
ric classifi
ulid, i: irregu

elin Pool st
ication (L: 
ular, f: fine,

tromatolites
laminated

 v.f: very fin

85

s and 
d, F: 
ne, f-



86



87



F
h
th
re

Figure 5.1: 
aving num
he northea
ecognized t

Distribution
bers point 
st margin 
the stromat

n of stroma
the locatio
of Exuma 
tolites, adap

atolites in E
ons where s

Sound is 
pted and fro

Exuma Cay
stromatolite
the place 

rom Reid (1

ys, Baham
es form an
where Dra
995).

as. The ar
nd the arrow
avis (1983)

88

rrows
w on 
 first 



FFigure 5.2: ““Giant” stromatolites inn Exuma Soound, Bahaamas (Dill e

Halime

et al., 1986)

eda

89

).



F
s
d

Figure 5.3: 
amples we

dunes form 

The map o
ere collecte
(Adapted fr

of Bahama
ed from the
rom Google

s and Ton
e south ma
e Earth). 

gue of The
argin of TO

e Ocean. T
OTO where

The hardgro
e giant sub

90

round
btidal



F
p
s
B
h

Figure 5.4: 
pavements, 
tromatolites

Bahamian s
ave a narro

Pore stru
Bahamia

s and pave
stromatolite
ow range of

ucture com
an stroma
ements hav
s display m
f both PoA 

parison be
atolites a
ve simple p

more compl
and DomS

etween Ha
nd hardg
pores with 
lex structur

Size.

amelin Poo
grounds.
 variable s
res while th

ol stromato
Hamelin 

sizes. Howe
he hardgro

91

olites, 
Pool 
ever,
unds



92



F
s

F
s
(r

Figure 5.5: 
tromatolites

Figure 5.6: 
tromatolites
right).

Permeab
s, pavemen

Pore struc
s, paveme

bility and p
nts, Baham

ture and p
nts (left) a

porosity co
ian stromat

ermeability
and Baham

omparison 
tolites and 

y compariso
mian strom

between
hardground

on between
matolites an

Hamelin 
ds.

n Hamelin 
nd hardgro

93

Pool 

Pool 
unds 



fl

F
h
c

loatstone

Figure 5.7: 
ardground
lassified as

ooid g

Individual
(right). Th

s ooid grain

grainstones

thin sectio
e grains ar

nstones with

b

s

on images 
re cemente
h respect to

bindstone

of Bahami
ed by micri
o Dunham (

ian Stroma
ritic cement
(1962).

atolite (left)
ts and they

94

 and 
y are 



95



F
s
(o

Figure 5.8: C
tromatolites
on the right)

Compressio
s, pavemen
t).

onal velocit
nts (on the l

ties versus 
left), Baham

effective pr
mian stroma

ressure of H
atolites and

Hamelin Po
d hardgroun

96

ool 
nds



F
a
Figure 5.9: S

verage” for
Saturated c
r calcite. 

compressioonal velocitiies versus Porosity wiwith Wyllie “t

97

“time-



F
P
Figure 5.10:
Pool (on the

: Pore stru
e left) and B

ucture with 
Bahamas (o

superimpo
on the right)

sed velocit
).

ties in coloor from Ham

98

melin



99



F
P
Figure 5.11:
Pool stroma

: Formation
atolites and 

n factor vers
pavements

sus porosity
s with the c

y of Baham
ementation

mian stroma
n factor ‘m’ 

atolites, Ham
values.

100

melin



F
p
Figure 5.12:
pore size) w

: Pore stru
with cementa

ucture para
ation factor

meters (Pe
r in color. M

erimeter ov
Modified from

ver area ve
m Verwer e

ersus Dom
et al. (2011)

101

inant
).



F
c
s

Figure 5.13
ementation
amples (on

3: Cross-pl
n factors) 
n the right). 

lot of perm
of Hamelin
Modified fr

meability v
n Pool sam
rom Verwer

versus por
mples (on 
r et al. (201

rosity with 
the left) 

11).

superimp
and Baha

102

osed
mian 



103



104



105



106



107



108



109



110



111



112



113



114



115



116



117



118



119



120



121



122



123



124


	University of Miami
	Scholarly Repository
	2015-05-13

	Pore Structure and Petrophysical Characterization of Hamelin Pool Stromatolites and Pavements, Shark Bay, Western Australia
	Ergin Karaca
	Recommended Citation


	Microsoft Word - Ergin Karaca - thesis ver9.1

