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HesbD SPECTMEMATHIM  SECTION  MICROSCOPE  DESCRIPTIMN: mMaORERZIE
DELTOH-BEAUFORT SES SUBSURFACE COMUVENTIOMAL DRILL CORE SAMPLES.

SePLE TREMTIFICATION: Smaldb-Mi
WELL MaMEADERTH:  Guléd st al. amauligak [-85-FR-16-132-8308-30s
1]

6_23
]

IMDMIESTION:  wvery poor  when dry, dizagor
water

COLOUR: Tight brown

SEDIMEMTSAREY STRUCTURES: massive

o

gaigs immediately in

GRAIM SIZE/-COMPOSITION (VOLUMETRIC ESTIMATES) @

Terrigenous Constituent ki 83

“oravel size: tr rounded grey chert pebbles to O mm in size

wetay mize: 18

2

Cament e D fkaolinite cement?) 2% dispersed microspar~sized
kS
carbonate.

pAx]

Porosi Ty W
fodal Size: 8.25%  mm.

Sorting: 1&47°84 diameter ratio=
488 micrometres, 38 micrometres = |

0

s‘{é

rhal Sorting Scale: poorly sorted
GReIM SIZE MaHE: silty Fine to medium sandstaone

COMPOZITION: FEv moancorvstalline guartz, S polverystallins
guartz, 294 clear chert, %4 alkali feldspar, 154 muscovite +lakes
fmainly silt-sizedd and 59 i11ited(?), 94 carbonacecus flakes and
graine, tr sphene, tr carbonate rhombe in  chert grains, tr
tranelucent brownish-red resincusl? material, tr microcline.

ROCK MaME (cemenis miscellanecus transporited constituents, clan
cdesignation? : iﬁm¥1n1t1ci”3 micaceous and carbonacecus  eiliy

fine-~medium grained Titharenite

PETROGEMNESIS/GDDITIONSL  IMFORMaTION: =ilt  and clay plugs the
pores  between sand grains, greatly reducing porasity ared
sepecially permeability. Many of the mono and polyvervstalline
gquartz grains have well-developed guartz overgrowths, There is
sleo & minor amount of kKaolinite cement and & trace of carbonate
cement.

Sample impregrnation with epoxy was inadequate because of the

i

Honetn
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Teww permeabitity, Excessive grain plucking evident
preparation required
[

during
surface

impregnation with

B

clear
cwancacryiate., This was done when the section was #.1 mm thick
and saved the section from destruction. The lime gresn  epoxy
gtain is of course, unreliable.
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HeddD  SPECTMERSTHINM  SECTION MICROSCOFE DESCRIPTION: MACEENZIE
DEL TE-BEAUFORT SE& SUBRSURFACE COMUEMTIONAL DRILL CORE SAMPLES.

SEfiPLE TDEMTIFICATION: AmalsS-MZ
WELL MaMESDEPTH: Guifd gi al. dmauligalk [-45-78-16-130
M

E,u
z_,g_e
b
£33
g
3
2%
2l
b

IMDURSTION: poor to moderately indurated when dry or in water,
COLOR: tight brown
SEDIMEMNTARY STRUCTURES: massive

GRaIM SIZEASCOMPOSITION (WOLUMETRIC ESTIMATES) @
Terrigencus Constituent Xr &F

Cement ¥: &Y Kacolinite booklets, 2¥ sgparry calcite
Forosity W 25
Modal Size: 8.2 mm.

Horting: 1amsgdy diameter ratios
406 micrometress 88 micrometres = 5

Verbal Sorting Scale: poorily sorted

4t

GRoiM SIZE MaME: muddy fineg sandstane

COMPOSITION: 284 monoervetalline guartz, 2@ chert, 185
polvervetalline quartz, 2894 phyllcid clasts (some of which 1%
preudomatrixy  with high intragranualar parmgity, tr pyrite

framboids, muscovite, microctine, plagioclase, and heavy minerals
{aphene®s .

ROCE MeME {cements, miscellanecus transported constituents, olan
designationy: Kaclinitic <cement) muddwy fine litharenite

PETROGEMESI S ADLITIONSL IMNFORMSTION: Mmgh nical compaction  and
pressure  solution were important processes reducing  primary
porasity. This reduction has been more th«n compensated for,
howewer by the development m% secondary porosity which comprizes
shout 15 of the rock. Mainly present as cversized and elongate
pores, i1t slec coourg as mo alds and as intragranular porcsity in

chert and phylloid clasts. Spar-sized carbonate rhomb molds  are
preserved  in chert r!a%t%, and  together with rhomb~shaped
corrogion molde at grain boundaries, provides sbundant evidence
for  decementation of a former carbonate cement. E}Qn gate pores

extend arcound soueezed phylleoid clasts, suggesting that the




secandary  porosity was formed relatively late . about 20 sparry
calocite remains as a replacement of chert, ghyelloid clasts,
aikali feldespar, monocrveatalline and poiyvorvstalline guartz. In
additicon, minar quartz overgrowthe, booklete of pore-lining
H&m%iﬁit@ and  pyrite framboide  Ctracesd  were  observed. The

clinite lines the elongate and oversized pores  of secondary
pmrﬁﬁzfﬁ suggesting that it formed after decementation. The same
is true of the pyrite framboide. Kaolinite alsc Fills compaction-
related grain fractures and rhomb-ehaped carbonate molds in chert
graing both  of which retationse alsc point to a late origin  for
the Kacolinite.

Gmout 18 micrometres of the epoxy impregrat was dissolved by
the lime green coancentrate because toluene was added to the epouy
in an sttempt to lower the wiscosity and increase the scolubility
of  dve. This remowval of epoxy has exposed the pore-lining
baolinite cement which ig stained a wellowlsh-green.

Bl
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Hedls SPECIMEMASTHIN SE
DELTa~BEAUFORT SEa SURE

SEMPLE IDENTIFICATION:
WELL MNaMESDEFTH:
T

INMDURSTIO

disaggre
SOl OUR
EESIMEMTQ
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1 Bt b oo
STRUCTURES .

te
9

GRAIM SIZESCOMPOSITION
Terrigenous Constituent

a4

i

timin

Modatl

S

@w@

d i ame
micromet

SorLing

Yerbal Sorting Scele: p

GRAIM SIZE RaME: muddy

%
i A

COMPOg ZTIUH*
quartz,

R &
chert, 13
zohist)y, Eﬁ muscovite
microspar~sized cCcarbon
feldapar.
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Criod MICRO QZC?E DESCRIFPTION: MaCREMZIE
LRFACE CORVENTIONAL DRILL CORE SAMPLES.

fymea [ -G
Guld s al. Amauligak

I~85-Fl-10-133-38/

when wet but  do ot

i{!

e dryy, aladwin

immediately.

Massiw

&

CLUOLUMETRIC
&8

ESTIMSTESY &

w0
oo
Lu s

g Kaolinite

ter ratios

ress B8 micrometres Sd

oorly sorted

fine sandsztone

i1

tine

Aote
.t
alkali

molworyeia
quartz-musc
chert grains

fﬁangﬁt“,

quartz, 8%
phywlioid clasts C18¥
fFlakes, ir pyrite in

ate, woltcanic  rock

crvstalling

=
"y

1
o,

ROCHE H“ME tcements, miscellanscus transported constituents, clan
designations s L@miln tic tcement) muddy fine litharenite.
PETROGEMNESIS /aDDITIONGL IMFORMSTIONM: Mechanical compaction  and
preseure  solution were important processes reducing primary
porasity. This reduction was more than compensated for b the
gy tensive development of secondary porosity. Elongate pores
extending arcund  deformed ductile grains clearly suggeet
secondary  porosity  development after mechanical and chemical
compaction. Secondary porosity  (about 1834 of the rock) is
primarily evidenced by oversized and elongate pores, floating
craineg  and molds. Corroded graings, honey scombed alkali feldspar
and  intragranular  porosity Jin chert and phylleolid clasts) are
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[}

]

seser

i

] important oriteria but are wolumeirically  of i

BH

&1
significance.
The lime green concentrate dissclved some of the epaxy,
thereby edpoeing  the pore-lining Kacolinite, which in  incident
2,

Tight is ztained a vellowish-green.

b




THIM SECTION MODAL AND

Sample .0, Amaldb-Ha

Detrital Components

Monocrvetalline
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Intragranular

Pl

Plucked Grainss

Total number of points counted minus plucked graine=482-Z=468

GRaIN STIZE abMalysls

Sample 1.0, AmalsS-NE

1.8 tao 8.5
1.5% to 1.4

GRAFHIC GRaIN SI1Z2E CUMULATIVE PERCEMTILESZ IM PHI
UMITE OF SELECTED DETRITAL

Sample .00 AmalsdB-RN3E

Fercentiles Phi Yalues
i .88
= 1.28

[N
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i .58 252 dmedium sand-sized
7o 2. 34 195
a4 2.33 171
Ea 3.60 125
Phicgd) ~Fhidllan
Graphic Sorting O Irmand s e o e e e o o = @, 54
2

Verbal Sorting Scalte= moderately sorted,

Total Mumber of Grainse Measureds=2868

Motes: Grain size analysis indicates a slightly coarser grain size
and better sorting than ie given in the qgqualitative sstimates. In
acdition, modal analvsis shows a slightly lTower porosity, and a
much targer quantity of alkalil feldspar than was estimated in the

gqualitative description. On the other hand, kacolinite cement,
which is asily ddentified on & fracture sanple surface with
incident light is imvisible in thin section.

sﬂ 11}
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HehD SPECIMEMSTHIM SECTION  MICROSCOFE  DESCRIPTION: MaCRENZIE
DELTA~BESUFORT SEA SUBSURFACE CORMUVEMTIONAL DRILL CORE SaMPLES.
SePLE TDEMTIFICATION: dmal s5-kg
WELL MNAMESDEPTH: Gulf gl al. fAmauligak
I-&5-70-10-133~-30-35953. 488 m
IMDURSTION: moderately indurated dry or in water,
COLOURY Tight borown
SEDIMEMTSREY STRUCTURES: maseive

GRAIMN SIZESACOMPOSITION (VOLUMETRIC ESTIMATES) &
Terrigenous Constituent Wi 78

Aarasel size: @

Cement ¥ 5 pore-lining Kaolinite
Forosl ty Wi 25
Modal Size: 8.2 AT .

Sorting: {éns84Y diameter ratios
486 micrometress 58 micrometres = 8

-~

WVerkbal Sorting Scale: poorly sorted

GRAIM BIZE MedE: silty finege sand

]

COMPOSITION: 25 moncorystalline quartz grains, 154 chert grains,
28 phylloid a?a@ta (mainty quartz-muscovite echisty, B alkali
tfeldspar, tr wolcanic rock $fragments, tr microclineg, glauconite

pelleted?r and carbonascecusscoaly grains,

ROCE ReME Ccemente, miscellansgcus transported constituents, clan
designations: silty fine-grained litharenite

FETROGEMESI S 40D ITI OMNaL IRFORMATION: Extremes machanical
compaction of this sample, which containse a high pesrcentage of
ductile grainse, resulted in considerable reduction of primary
poroslty by squeezing of  the soft graing betweern the more
competent ones. FPrimary porosity was further reduced by pressure
ctution  and quarltz overgroesth formation.  The wery extensive
tormation  of  secondary  poroelty dperhaps 154 of  the rockl,
howewer, hag more than compensated for the loss of primary
porosity. Oversized and elongate pores, corroded graing and orain
melds account for most of thise porosity o OFf lesser importance s
intragranular microporosity in phylloid grains, chert grains and
honevoombed alkali feldepar . Kaclinite lines secondary pores,




chliorite.

+ille grain Fracitures and rhonb-shaped carbonate diszssolution
maide in chert grains. Other diagenstic ?%at4r$§ 1ﬁu?uﬁ@
musconsite Flakes in part a!%@r@d to carbonate and or

Pyrite fille secandary  pores  produced by disscolution

muscovi teschlorite lamells
fate. Elsswhere, pyrite $il
Lo it peeudomnorphical 1y reo
is now present only as traces

oot

e and was therefore formed relatively
g rhombic carbonate dissolution molds
laced carbonater . Altthough carbonate
g in chert grains, sbundant rhomb-

shaped partial molds &t grain boundaries attest to itz former

presence. Carbonate decementation undoubltedly was responsible
the high percentage of secondary porosity.

Most  of  the impregnating  spoxy was dissolved by
fluorescent lime green concentrate, again, because tolusne
een added to the epoxy. This dissclution has re-exposed
pore~lining Kacolinite (stained a light vellos-greens .

P

far
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THIM SECTION MODsL oD GRAIN S1ZE AMalyslz

Sample 1.0.: Amalsb-kd
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- o
] {88 s
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S EL.22 215 (Fime sand sized
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B =, 86 S

Graphic Sorting CInmMand s e e e e e = 8,53

Mote: The cuantity of i1t and clay as  well as  pore-lipning

kaclinite and porosity (hest observed wilth incident light on &

sampie fracture surfaced is undesrestimated in  the guantitative

thin sesction analysis. Thise also explains the difterence in

sorting.  On the other hand, the qualitative analwsis ignhores

ﬁuﬁycrfzfaf¥ine quartz grains and overestimates phylloid olast
content.
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oD SPECIMEMSTHIM SECTION  MICROSCOFPE DESCRIPTION: MeOCREMZIIE
DELTA-RESUFORT SEa SUBSURFACE COMVEMTIONAL DRILL CORE SAMPLES.
SEMPLE TDEMNTIFICATION: aAmslsS-MNE

WELL MeMESDEPTH:  Guld si al. dmauligal
I =d5-78~-18-133-38-°3544 .26 m

IRDURSTION: moderate both when dryv and immersed in water
COLOUR: Tight brown
SEDIMEMTARY STRUCTURESZ: massiwve

GRSTM SIZEACOMPOSITION (WOLUMETRIC ESTIMATEZ) ¢
Terrigenous Congtituent Wi &3

waravel size: @

L -~ . o jo7d
wolay sizes: 3
o

Cement W@ 54 pore-lining Kaolinite, 1M guartz owvergrowths

Forosity ¥ 26

s
Ll
=
=

Modal Sizes

Sorting: 1éns 840 diameter ratices
e micrometress 38 micromstres = &

Verbal Sorting Scale: poorly soried
GRaIM S1ZE MaME: muddy fine sandstone
COMPOSITION: 28 monooryetal ling ouartz, 18 chert, =

polweorvetalline quartz, 2595 phylleoid claste, 2¥ muscovite flakes
Ceome xltered to chloriter, tr alkall feldepar, tr pyrite mainly

in chert grains but alsc as framboids between grains, tr heawy
mineralz, tr coal graine, microclineg, glauconite, plagicclasze.

ROCKE MMeME (cements
designation’:  Kao
grained Titharenit

. migcellanecus transported constituents, colan
Vimitic and quartzitic {cementsr muddy Fine
£

PETROGEMESI So/aDDITIONSL IMFORMATION: Mechanical compaction  was
the main process by which primary  porcosity was  reduced, as
evidenced by widespread squeezing of ductile phylloid grainsg and
muscensite Flakes. Thisz reduction was offset by the extensive
development of szecondary porosity (280 of the rock), primarily &
intergranular owversized pores, glongate  pores, and ma?dmu
Intragranular porosity Cabout qﬂ of the rock? ococcure as  leached

iﬁ

aikali feldspar, phvllcid and chert grains. In  the phyllcid
clasts and chert grains rhombic carbonate dissclution molds
attest to the former presence of carbonate cement. The rhomb-



shaped impressions at grain marging provide supporting ewvidenos
fore the former presence of carbonate cement and aleoc  supports
the naotion  that the daa@meﬁ%&%ian giwing rise  to 5@cmnd&wy
porcsity was relatively late. Mermicular booklets of kaolinite
cement line these secondary pores, a8 well as the %ractur@% ok
compactionally fractured grains and in  addition, +it1 the
carbonate dissclution mml%% in chert and phylloid grains. The
Faclinite is therefore an sven tater diagenstic cement. Himilarly
pwrite framboids  have %arm@ﬁ tining and Filling owersized and
slongate pores of secondary origin, Guartz overgrowths are
relatively common but 11 is not clear when they formed. Some are
ounded by  squeezred ductile graineg, others by pore space  (of

secondary porasi ty)
The hlue dve in the spoxy has faded and changed in areas
a pink colour, possibly as a resull of overheating during cu

f

[
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THIM SECTION MODal abD GRaIM SIZE abalysls

Sample 1.D.: dmalsab-NE
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Flucked

£i i

L

O

i 5 ih

E

et
R

g

i

e
1

ot

Li

bics]

b

L e
3]

§

s
T

H

bl
b

i
P

b
1

rrumiber

Grains=§

of points counted minus plucked

ZIZE AMalyEls

L) il P

021

GREFHIC
HITH

Sample

ercentiles

o

1.0,

h

”
face]

=
.
st

Ln '

-
o
oE

)

GReIM
SELECTED

ez ] A5-ME

S17E

e ] A5G

Fhi Yaluss

Mo, Freg Percentage
of Plax Frequenoy
Spmarent

Grain

Gimern-—

[

¥

zion
z 1.8
Z 1.8
& 3.6
21 8.5
4% 22.5
44 22 .08

17 oL
1a 5.8
£ 1.5
= 1.5
e 1.5

CUMULATIVE PERCENTILES
DETREITAL

COMPORERTE

M FHI

Cumulati
Percentage
Fregueaerncy

R

.,

£
B
o]

I CROMETRE?

155




258 2,25 z2i4

pts 2,78 144 (fime sand sizel

75 .04 B

S IS g2

e 4,44 44

Fhidgar ~Phid L&)
Graphic Sorting (Inmanls— e e e e gz
2

Verbal Sorting Scale= modesrately sorted.
Total MMumber of Grains Measured=2Z26
Mote: More alkali feldspar grains weres deltermined by modal than
bvw gualitative analyvels, & betlter sorting is sugoested by the
grain size analyeis because clav-sized material is underestimated
in  thin section. Pore-lining Kacolinite, sasily obhserved in  a
sample fracture surface, was not ldentified in the modal analysis
because of  small grain size. FPorosity alsc appears o be
underestimated in the modal analweis.
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X-RaY DIFFRACTIOM ANALYSIS

SAMPLE IDENTIFICATION: AMAISS-MNS

WELL MNAME: GULF ET &L, AMAULIGAK 1-45-78-168-133-34@
SAMPLE DEPTH: 3564.28 METRES
NOTE: TRACE CLAY MIMERALS,
PRESENT .

ALKALT  FELDSPAR AND  QUARTZ

ARE

15%

T T T TR TR TR T




HED  SPECIMERSTHIM  SECTION MICROSCOFPE  DESCRIPTION: MACEEMZIIE
DELTA~BEAUFORT SEs SUBSURFACE COMUVENTION&L DRILL CORE SAMPLES.

SOMPLE TDEMTIFICATION: fmalsh-Na
SHMELL . MEMESDERTH:  Guld el oal. Amauligak
[~85-FH-18-138~38-35847 .08 m

IMOURASTION:  good  when dry, moderate when wet (disaggregates by
iteeld when immerssed in water?.

COLOUR: wery Tight brown

SEDIFMERNTSRY  STRUCTURES: wague planar laminae  are
slightly higher concentrations of carbonacecus flakes

GRSIM SIZESCOMPOSITION (VOLUMETRIC ESTIMATESY @
Terrigenous Constituent M &7

“gravel size: @
Heand sizer 92
weilt sizer 28
wolaw size: 979

-

Cament ¥: 52 kaolinite cement, 39 sparry carbonate cemsnt, X
quartz overgrowths

Forosity W3 26

Modal Size: B.828 mm.

Sorting: Pam 84 diameter ratios

125 micrometress 48 micrometres = 3
Verbal Sorting Scalte: moderately sorted
GREIM RIFE MeME: silty wery $ine sandstone
COMPOSTITION: 2% CarFhonacecus flakesscoal qrainag 180
monocrvstalline quartz, i@y chert, 254 phvliol clastse, 5%
muscosl te flakes, 1% alkall feldspar, 3 Jctliﬁ mIFFQ-pﬁP“FILh
carbonate clasts, 1% pyrite twithin grains and a i

v framboides , 14
unaltered glaucaonite peliets, Ir chliorite grmiﬁm fetained pink by
the oil-blue dyed, tr heavy minerals. Unidentifiable i1t  and

clay sized material comprises the remainder.

ROCK MNesME: fcements, miscellanesous transported constituenis, clan
designaticon?: kKaoliniticscarbonatesquartz cemented glavconitic
sgilty wery Fing ltitharenite.

FETROGEMEZI S ADDITIONAL  ITMNFORMATION: Mechanical and chemical
compaction was exireme, Jjudging by the high degree of deformation
of the ductile :h*%fuzd claste, probably reducing primary
porasity  to 5 oor 18X, Pressure solution is evidenced bw flat
grain contacts betwsen quartz grains and is sccompanied by &
relatively high percentage of quartz overgrowths. The extensive

158




ot

development of secondary porosity Cabout 154 of the rock), mair

ag orer el zed ardd slongate pores NES relatively T
Intragranular  secondary porosity  accounts for about SN of
rock, mainly  se leached chert grains and phylloid cliastse,
alec  ae honevcombed atkall feldepar grains. Felict spsa
carbonate cement and abundant rhomb-shaped carbonate dissclu
molde factually partizal molds) along grain boundaries attest

the development of this secondary porosity by decementation ot
former carbonate cement. The good induration is undoubtedly
result of quartz and carbonate cementation.

B3
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THIM SECTION MODSL abD GRAIM SIZE AMNaLYEIS

Sample I.D.: Amalal-MNa
P of Faercentage FPercentages of
Points ot Detrital

Components Components

Detrital Components
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ELECTRON MICROFROEBE CA

“mal S5 -He .

WELL HQHE”&E?TH My Amauligak I-85732487.58 m.
LEGEMD FOR AMSLYPED MaTERIAL (COLUMM HESDIMGES) ¢ COIb. 1 and CCZ2R. I
ArE AT 4?*me” i diff er%ﬁ% areas of carbonate cement near the edge
of framework grains. CCla.l and CC2c.l are analvses in different
areas of carbonate ce s@n+ mldey between framswcrl grains.
COzZE. ooz i Coiey. iR
T IDE WEITGHT FPERCENT
GO 1%, 1564 19.55 18, &
FEO iﬁuaé - Y W7
B0 - LEF L1 L 1%
St 2F L A0 28,14 22 .52 az2.28
T el S4,41 FICINS I PRIEAPRC h 21,93
STOMIC PROPORTIONG.
FORMULS (BAETIE 2 OKYEERS) .
e LFae racys LFET LBF
FE L 20E it L84 L824
P LBEd LB SEE3 JHEEE
ey L PEE PR 1.885 1.892
TaTel 2.66846 2. 800 1.59% 2,800
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e SPECIMENMATHIN SECTION i DESCRIPTION: MaCREMZIE
DELTa-BEAUFORT SES SUBSURFACE C&N%HMFE&N%L DRILL CORE SAMPLES.

SEPFLE TDEMTIFICSTIO
MELL REtiE A DEPTH E o Home PO g1 al. &Amerl

Or-@9-70-88- 133381

o
i1
o
ot

A
[N
st
i
shE

i
i
g{a

4§
i)
o1

1y
HH
rr
0

MDURSTION: wer o when drew, & smal
self a few seconds atier immersion in water.
OLOUR: Tight brown.

SEDIMEMTSREY  STRUCTURES:  wague ol
Eé & t

11 &

{“"g ot l-—mi
u"'ﬁ'

e (00

anar lamipation 1s definped by
t-lwing coal flake ion e represented by 59 OB.D mm

ameter wermi Y tube

i
won

IO CUOLUMETRIC ESTIMATESY @

T
tuent M &3

weand sizes 43
weiltt size: 15

o

g v

Cement Wi Z¥ Kaolinitel?r,

P s
e}
a3l
3
373

n

.x;f.
-y
pot
i
Hy

»

. . er e
Forosi tw ¥ &35

Modal Sire: 8.87 mm.

Sortings ‘&Hﬁa“ﬂ diam%
-

GRS SIZE MWaME: i1ty wery fing sandstone.

COMPOSITION: 25 monocrystaliine quartz oralng, 1
poltvervetalline guartz graims, 5 chert claste, 159 phylloid and
sittstone olasts, 59 coal grains, 29 muscowvite flakes Oin part
altered fto chiorite and clawsd, Y chiorite Flakes, 1K alkalil
feldepar graing, trace unaltered glauvconite pellets, trace high-
iretringentshioh reliet mineral €, trace plagicolasse.,
Unidentifisd claw-— and silt-sized material Compe il Ses the

Femalnder .

ROCK MeME (cements, miscellanecus transported constituentsz, olan
designationd : glavconite-bearing  coaly and gz?ty weary  Fine

mrmiﬁ&d TléJﬁP@ﬁitﬁw

FETROGENE

ST E/A0DTITIONMNSL TRFORMSTIO The pmr:e'ty iz dis
=% wh i alackcd imate

=1y as Follows: 5S¢ ccours in unfiled wormi?) tubes, 20

i o
w

i motodic, 25 Tat lTeastl is dntragranutar  and 28K ig
intergranular,. Secondary porosity acocounts for about hald of the

[




porosity,  mainly as elongate and oversized pores

These pores are assocliated with partisl rhombic

margins, suggesting that the dissclution of car g

grain margins & the means by which secondars ity W
formed, Forosit noorainsg s present mﬁzﬁiy az leached chert
ared Q?“?;«zt o Mechanical and chemical compaction was of
miror 3m@nr L dging by  the nature of grain contacts.
Compaction at e formation of secondary  porosiity RS
negligible. Etwiit= ot the secondary  pores, inctuding the
intragranular  pores of  leached mica flakes, are Tined with
froamboi dal pyrite, sugoeselting a relatively late origin. On the
ather  hand, framboidal  perite in some of the coal clasts  was
tormed relatively early because in a few cases, the cellular
structure of the coal is deflected arcund the framboidal  pyrite
spherolds,

il
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Intragranulanr

Flucked

Grainss

L

Total

GREIM SIZE abNaLYSIE

Sample 1.0D.: amell@¥-1

C¥

rual

Rt 1

A

oot oy
f‘?‘
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e

2.8 to 1.5
2.5 to 2.8
F.8 to 2.5
2.5 to Z.8
4.8 to .5
4.5 to 4.8
.8 to 4.5
5.5 to 5.9
S.8 to B.5
S.5 to &.8
.8 to &5
.8 to 7.6
.8 to F.E
.5 to 8.8

GRAPHIC
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& 2.7 145

1& 3, 2 i@

2% F.41 7

15 .77 FE twery tine sand sized
5 4,24 I

a4 4,58 42

5 5,7 1g

Pridg4) ~Phid 14
Graphic Sorting (Inman) s s e e e e 0. a7

e ke

Total

oog mmmg
Wl e

rathe

i

a
repancy may be because clav-
in  thin section. Modal analyvsi

r

o
e

:

Zorting Scale= moderatel orted

B
Y]

by
faced

Mumber of Grains Measureds 2

Moderate sorting was determined by thin section  analysis
£ & poor sorting estimate was determined gualitatively. The
drzed material was underestimated
sugoestis fewer phylloid clasits
instead of 1% and more alkali  feldepar grains  &4.39

i

HIE

than 1% than were estimated gualitativelw., Kaolinite
cement, which was gqualitatively estimated as 24 in & sample

fracture surface was not indentified in thin section.
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HeD SPECIMERCTHIM S SECTION NE ROSCOFE  DESCRIPTION: MaOEERSIE
&ELT%“bka?ZQT SES SUBSURFOACE CONUVEMTIONMSL DRILL CORE SopMPLES.

“LE &EiTIkELM?IZNﬁ Mmmiﬁ
P L @T%, EE0 ¢

PMBURSTION:  poor when drew, 2 osmall chip disaggregates by liseld
about 3 minutes afler immersion in water.

COLOUR: Tight Drown.

SEDIMENTSREY STRUCTURES:: planar and rare crossg-lamination. Farting
atong tamination is well developed,

e

i

Terrigenous G

GRESIM SIZESACOMPOSITION SUOLUMETREIL ESTIMSMTES) ¢
oreti b

MYgravel size: @
weang s=ize:; ¥
weilt sige: 2¥
Aolay size: 26

i1

Cement M 1% eparry carbonate, trace pyrite framboids, ¥ guartz
coserarouths, trace wermicular Haolimil b

]

“T%
"
o s
s
g
5
o
s
£ad
s

Modal Size: @.632 mm.

i.‘
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3
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e
.
"
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FER Y

iéhfdé diameter ratios
YR omicrometress 37 micromestres = 23

Werbkal Sorting Scaie: wery poorly sorted.

GREAaIM SI2E MaME: sandy mudstone.

Y
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phywlloid claste greatly reduced primary poroziiy. Fressurs
solution hetwsen gquartzoss grains was relatively insignificant,
udaging By the mainlty unsuitured j The porosity
reduction was offset by the ex of  secondary
porosity, sszpecially  in ltaminase with a slightly  larger cain
size. The porosity distribution i approximately as follo i
is matadio, v Tt teasil ie intragranutar  and £ is
intergranutar. &t least half of the tmt@. porosity oocurs as
elongate and oversized pores of secondary origin. Relict sparry
carbonate that fille intergranular pores and in part replaces the
sxtremities of grains sugoests that the dizsolution of &  former
carbonate  cement was responsible for the formation of  secondary
porosity.  The secondary pores are lined with framboidal py;itwg
sugoesting & relatively late diagsnetic ocrigin for this mineral.
Feculiar spores(?r are present that hewve the shape of  spheroids
up  te 25 micrans in diameter and are held to grains by long
fitamentes about 2 microamstrss in diameter It is sssumed that
these grew atter the core was brought to surtace.
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HeggbiD SFECIMEMSTHIM  SECTION MICROSCOPE  DESCRIPTION: M““VE*ZEE
DELTE-BEAUFORT SEA SURSURFaACE COMVENTIONSL DRILL CORE SAMPLEDS.

SEPIPLE TDEMTIFTCS ;
WELL MaMEASDEPTH: ﬁ 3 i FOI st al. Amerk

e B G e T o A = ] 2

*MQ BATIONMN: moderate both when dry and when immersed In wa
HOUR: tight brown,

ﬂﬁwffgﬁTM?r ETHUCTURES: planar  laminze  are deftined by coaly
films, parting is well dewelo

GRaIM SIZESCOMPOSITION (WOLUMETRIC ESTIMSTES) &
Terrigenous Constituent %: e

Horavel sizer d

weand sizer ol

wailtt size: H

wiotayw sizer O
Cement M e Baolinite, i ol te  framboids tesnecinlly
concentrated in and near the coaly zoned, 5Y gquariz overgrowths
fwell-developed) , trace amounts of ooililotopic sparry carbonate.

Sortings ratioes
28 micrometres = 3.75
Verbal Scrting Scale: moderately sorted.

i

GREAaIN S12E RaME: muddy fine sandstone,

COMPOSITION: A monoorystal tineg auartz O EINE, e
polveryvstalline guartz grains, 268% chert claste, 18k phwllcid and
ziltetone clasts, 1 alkall Feldspar grains, 3 grains and flakes
of  coal tespecially concentrated in o a 1.5 mm fThick zaoned, trace
flakes of chilorite, trace plagioclase, trace unaltered glauconite
pellets,. Unidentified silt-~ and clav-sized material compriszes the
P

T

=

[21)

ot

o

3
o=
-

N

ROCK paME dcements, miszcellanescus transported constituents, clan
dezigrationd ﬁaml1nztefquartzwc;m@ﬁﬁ%d costSglavconite~bearing
mudjy fine grained Titharenite.

poet
Fe
4

FETROGEMESI S/ GDDITIONSL INFORMATION: Pressur ution and ausr
cementation were among the most 1mpurta % ﬁi&maﬁ@tlg gvente, &
e t £

[ TR T R ACE o Rl R ST X LW = 4

h% d@pnh m% &uria




14 one ignores Kaolinite the decrease in porosity to 150 1z dus
te pressure soclution, gquartz cementation and to & minor exient,
mechani ol compaction of ductile mica and phelloid clasts., The
presence  of unaltered glauconite peliets suggests & marine
arigin, assuming they are in place. The porosity distribution ie
approximately  as  fol o ole moidic, v tat e : i
intﬁa@r«nuiahg aryd & intergranular.
accounts for ower ha the totsal morosi b
erhanced intergranular ge. The intergranglar
re  owersized and elongate pores, commonty i
Waolinite booklels, arly, moldic pores
fitled with Kaclinite biets. 1t is of cons
that kaaolinite lines grains but  doess  not
oceraronths, indicating a2 relatively late

sty the. Sparry carbonatse cement abuis ag&z

i s  and aleo forms part of the margl

=2 arr origin after the dewelopment

i Lty and the formation of guarisz overgrowihs, ?ur%h@rg th%r&
are places where the carbonate abuts against the concawo
gutured contacts of quartz grains, sugoesting thet the
slec  formed after preszsure soluticon. The pyrite frambo
gquartz overgrowthe and  are sspecially common in and
coaly  lamina, indicating & r@%a%i%@¥y Tate Fformatic
nucleation probably influenced by gas emanating from  the
The moderate induration can undoubtedly be attributed tao
solution and exensive quartz cementation.
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THIM SECTION HMODaL aND GRAIMN SIZE AbaLYS

Sample I.0.: AmelE7-5
Mo of Fercentage Fercentages of
Points o Detrital

Components  Components

Detrital Components
Monoorwsetalline v 23,648 e, 52
Guartz
clverysatalline g4 ig, a8 11,47
Guartz
Clear Chert 44 12,47 18,95
Black Chert ié .33 . 8¢
slkalil i 4,686 Y
Feldepar
Flagioclase é é.6a4 a.048
Fhviloid Clasts 42 14 .66 14,34
Valcanic Clasts 2 1.688 1.17
Chiorite = .87 1.753
Micsa £ 1.64 1.17
Siltetone Clasts 4 .33 154
Coal & 4. 64a G, a6
Unidentified & 133 .54
Ctoo smaltls
fther Dlasts 4 1.332 1,54
Cements
Kaclinite 3 .33
Carbonate £ i.a8
Other z2 @ &7
Forosl tw
intergranulars a2 1i.68
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2,83 tehy

2.a8% 117

4,14 B

Fridgar -Phic lés
B R A T e i = @, 54
2
ting Scates moderately sorted
er of Grains Measureds 264
wezized material {about 54 was not identified by thin
ain size analyeis, though it is easily seen in & sample
%ur%ac@ Modal anslvsis suggests more polvorwystalline
aine L18¥ rather tharn 30, more glkatil  feldspar 145
1 ﬂnd more chiorite (1.7% compared to a traced than
?y gztimated for gqualitative purposes. Coal, glauconite
framboide were not detecied, howewver by modal analysis

Tinite & cpdartz overgrowth proportions wEr &
wmted in thin  ssction. Faolinite (5¥)  and quartz
£ nTenr are best estimated in & sample fracture surface.
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HEMD  SPECIMEMATHIM  SECTION MICROSCOFRE DESCRIPTION: MaCRKEMZIE
DELTA-BEAUFORT SE& SUBSURFACE COMVENTIONAL DRILL CORE SAMPLES.

SeMPLE TDENTIFICATION: amefB¥-11

WELL  MNOMESDEPTH: Esso  Home PCI i al. Amerk
Q-@9-70-a0~133-30/-4378.77 m.

INDURSTION: excellent, either when dry or immersed in water.
COLOUR: medium grey.

SEDIMEMNTARY STRUCTURES: massive.

GRaIN SIZESCOMPOSITION (VOLUMETRIC ESTIMATES) @

Terrigencus Constituent ¥: 85

¥eilt gsize: 3 (in part replaced by carbonate).
wotay size: B7 (replaced by carbonate?)

Cement ¥: 3% thick quartz overgrowths, 484 sparry carbonate
(partly replacing grains?, Kaolinite(?), trace pyrite framboids.

Forosity W3 2
Modal Size: 8.2 mm.

Sorting: 1é4-84% diameter ratios
268 micrometress 78 micrometres = 3.3

Verbal Sorting Scalte: moderately sorted.
GRe IR ZIZE MAME: fine sandstone.

COMPOSTITION 15 monocrystalline quartz grains, 54
polyeryvetalline quartz graine, 18 chert clasts, 168X phylloid and
ziltetone clasts, I chlorite flakes, 24 alkali feldespar grains,
1% wolcanic rock fragments (with feldspar lathsy, 3 coal grains,
1 plagicclase f{partly altered to claysd, trace unaltered
glauvconite pellets, trace muscovite flakes, trace translucent
orange—brown material {amber?). Unidentified sand and mud sized
material comprises the remainder.

ROCK MNAME (cements, miscellanecus transported congtituents, clan

designation): carbonates/quartz-—cemented glauconitescoal-bearing
fine grained litharenite.

FETROGEMESIS/ADDITIOMAL IMNFORMATION: & marine origin ig sugoested
bw the trace quantities of unaltered glauconite pelliets, in spite
aof the presence of coal grains. Carbonate cement has  almost

cccluded porosity, has replaced graine f{especially of the
margingy , and has to a lesser extent completely replaced grains.
In addition, original mud-sized matrix and perhaps early

kactinite cement hae been replaced. Ductile grains squeezed
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between more competent grainms and concavo-convex contacts belween
quartz grains sugoest that both mechanical and chemical
compaction {pressure solution) were important porosity-reducing
processes. The evidence for pressure solution is  undoubtedly
related to the burial depth of over 4 Km. The carbonate cement
was probably late diagenetic because it abuts against grains with
thick quartz overgrowths., The porosity distribution is peculiar
by comprising mainly grain moldes {with boundaries defined by
carbonate cement? and intragranular pores {leached chlorite,
honeyvcombed alkali and plagicclase feldepar grains, and phylloid
clasts) . Some of these grain moldes contain Kaclinite booklets
which must be wvery late diagenetic. Pyrite frambeoids line grain
margine and are contained in the carbonate cement which of coursze
sugoests formation prior to carbonate cementation.
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CLECTROMN MICROPROBE DaTa

SapiPLE T.D.: Amel8®-11,

MELL ReHESDEPTH:  Amerlk O-85%24378.77 m.

LEGEMD  FOR SMNALYZED MATERIAL (COLUMM HESDIMNGEY ¢ RFP.L and RFF.Z
are analvses of porous clay-rich masses stained pink from the dye
sdded to the epoxy. BFS.2 and RF&A.E are more  analyvees  In
different areas in the matrix of the wolcanic rock fragnent lses
sleso  anmalvsis RF4.1y. RBFE.1 iz an analvsis of the malrisz of &
wolcanic rock fragment containi A
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SaMPLE 1.D.:  &pECRF-11.
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TEROM MICROPFROBE DaTs

M

CEGEMD  FOR AMaLYZED MATERIAL «COLUMM HEADIMGE:: RFIL.I iz an
analyeis of a wolcanic rock fragment Jwith feldspar fath texiure
mr@a&r“wdﬁ that has been replaced by deolomite and sericiten?s.
The s=sericite has stained purple from the blue dye added to  the
epoxy . FFISS.1 and RFISA.2 are analyses in different arsas of &
broawn semi-opagque  walcanic  rock fragment fwith  feldspar Tath
texture pressrved) . The fragment is of Tow refleciivity,
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