267

Hail SPECTHMEMATHIN SECTION  MICROSCOFPE  DESCRIPTIONM: MACREWNZIE
DELTA-BEAUFORT ZEa SUBSURFACE COMNUENTIONMAL DRILL CORE SAMPLES,

SEMMPLE TDEMTIFICATION: Higad3-Hi
BELL MaMESDEPTH: Guld sl o al. Higgawik
e - FH Q- 1354572113858 m

THRIDURESTION: moderate oi

i roodrw or immersed in water.,
COLOUR: Tight brown wit

&
h odark grev grains.

SEDIMENMTAREY  STRUCTURES: wague planar laminae are defined by
concentrations  of coal grains and carbonacecus Filme, & 1 cm
gized mudstone intraclast ie present in the zample.

GREA&IM SIZES7COMPOSITION (VOLUMETEIC ESTIMATES: :
Terrigenous Constituent & 71

sgravel size: |
“eand size: 53

Cement i EK pore-lining Kaclinite, 1¥ quartz ocverogrowths, trace
sparry caleite cement, trace framboidal pyrite.

% : :

Foarosity 1 25

Modal Size: @.12 mm.

Sortings: len 84 diameter ratios

288 micrometress 88 micrometres = 2.5
Verbal Sorting Scale: moderately sorted.
GR&IM SIZE MeME: silty wery fine sandstone.

COMPOSITION: 135 moncocryetal lineg cqauvartz qraina, A
paltveryvetal line quartz grains, 189 chert clasts, EF phwlloid and
sittetone clasts, 2¥ alkali feldspar grains, 29 carbonaceous
Filtms and coal grains, s muscovite flakes, trace plagicclass

graine, trace high birefringent high relief minerals.

ROCK NAME (cements, miscellanecus transported constituents, olan
designations s Kacolinite and gquaritz cemented zility coal-bearing
wery fine grained litharenite,

FETROGEMESIS/ADDITIMSL INFORMATION: The porosity distribution is

approximately  as  followsg at least 3w 18 moldic, 174 is
intergranglar  and S9 is  intragranular. About hald of  the

intergranular porosity comprises elongate and oversized pores of
zecondary  origin. Intragranular porosity is best dewveloped in
phylloid and chert grains. REelict sparry calcite cement replacing
grain boundariss as well as rhomb-shaped molde both within grains



tespecially the chert and phylloid clasts) suggests that
decementation of carbonate {which had both cemented and in part
replaced framewcerk graing and mairid? was responsible 4o the
high porosity. Honewvcombed alkali feldspar grains  are  also
present. Other diagenetic ewvents include the alteration of
muscowite {as fFlakes and in phylloid clastsy to chlorite, clavs
and carbonate. The Eacolinite zand quartz line secondary pores
which sugoests thelr formation relatively late in the diagenetic
sequence, Compaction after decementation was npegligible because
the elongate and oversized pores are well preserved. Only & few
ductile ograing have been compacticonally forced into the rhombe-
shaped corrosion molds of adjacent competent grains.

e



THIM SECTION MODal &MD GRAIN SIZE ANalYEIE

SZample [.D.: Highd3I-hNi
Moo oof Fercentage FPercentages of
Points o Detrital

Components Components

Detrital Components

Monocryetalline 7@ Z@ . aa aF.azg
Quartz
Folyvorystalline 28 S &EF g, 44
Guartz
Clear Chert 44 15,322 19.33
Black Chert kS Z. 60 .78
Alkall za & BT 2,449
Feldspar
Flagioclase @ g.4a o, 6
Phylloid Clasts a7 1,33 15,55
Yolcanic Clasts 2 G.s87 8,24
Chilorite i §,32 a.42
Mica 7 2.33 Z2.74
Ziltetone Clasts { .33 #.482
Coal i &.33 G.42
Unidentitied 4 d. 668 G.,o00
Ctoo emalll
Other Clasts 4 .23 .48
Cements
Kaolinite G a.64a
Carbonate g 1.332
Other 4 {1,833
Forosi ty
Intergranul ars i) 18,88

Moldic
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Intragranular &

Flucked Grainss2

Total number of pointsg counted minus plucked grains= 384
GRaIN BIZE AMaLYSIE
Sample [.D.: Kigad2-pli
Classe Interwal Mo, Freg FPercentage Cumulative
{phiid of Max Freguency Fercentage
Apparent Fregusncy
Grain
Dimen—
zion
2.8 to 1.5 4 Z2.8 2.4
2.% to 2.8 25 2.5 14,5
2.8 to 2.5 57 28.5 43,8
.50 to 2.8 4% 29.5 &7 .5
4.8 to 3.5 2% 4.5 2.8
4.5 to 4.8 22 11.4 P4
5.8 ta 4.5 a2 4.4 7.8
5.5 to 5.8 4 Z2.8 SF .8
A 8 to 5.5 1 a.5 .5
.0 to 4.8 @ @.6 9.5
7.8 to &£.5 @ a.a .5
TS oto PLE 5] G, 8 7.5
.8 to 7.5 @ G.a 7.5
2.5 to 8.8 i 6.5 iaga.@

GRaPHIC  GRSIN S SIZE CUMULATIVE PERCEMTILES IM
UMITS OF SELECTED DETRITAL COMPOMENTS

SGample I.D.: Kigsdz-Mi

Fercentiles Phi YValuez Micrometres

e
H
i

3

FHI

LI CROMETRES
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= 2.21 214

14 2. 54 172

25 2.7 151

56 3.1 114 dwery fine sand sized
Fge] 3.73 5

24 4,689 o

P 4,72 a4

poxd
5

~
3

Graphic Sorting CIramard m e e e e e e oo o o o o2z

Verbal Sorting Scale= moderately sorted
Total Mumber of Graineg Measured=268

Mote: Kaolinite cement was not detected by thin section modal
analveis, though it is wisible in & sample fracture surface. In
addition, a lower proportion of phylloid/siltetone and alkali
feldepar clasts was determined by modal analysis than was
setimated qualitatively.
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Ml SPECIMEMATHIM  SECTION  MICROSCOFE  DRESCRIPTIOM: MaCRKEMZIIE
DELTA-BESUFORT SEA SUBSURFACE COMNVENTIOMSL DRILL CORE SAMPLESD.

SoMPLE TDEMTIFICATION: KighdI-b2
WELL MaMESDEPTH: Gulfd st al. KHiggavik
P-dB-FE-ga-1835-4572113. %8 m.

LY

TMDURSTION:  poor when dry, diseagogregates by itseld a few minutes
after immersion in water.

COLOUR: Tight brown with dark grey graing. .
SEDIMEMNTARY STRUCTURES: Tow-angle cross-laminae  (the thin
sectione contain & cross-laminated wunit & setd about 1 om
thicks .

GRAIN SIZESCOMPOSITION (WVOLUMETRIC ESTIMATES) &
Terrigencus Constituent X &5

“oravel size: @

Lors e

Cement i3 2¢ pore-lining Kaolinite, 1% ouartz overgrowthse, 29
sparry carbonate, ir pyrite framboids.

Modal Size: 8,13 mm.

Sorting: 1,84 diameter ratios
FEE micrometress FH micrometres =

03
i

Yerbal Sorting Scale: moderately sorted.

GReaIM BIZE MaME: 2ilty fine sandstone.

COMPOSITION: 28%  monoccrystalline quartz, 34 polyvorvstalline
auartz, 1530 chert, 199 phwlloid and eiltstone claste, 11X alkali

feldspar, 2¢ muscovite Flakes dpartly altered to chlorite or
clawsd, ¥ chlorite flakes ‘altered muscowvite?y, 2W clasts of

brown microspar-sized carbonate (probably siderited, I coal

claste and carbonacecus Films, trace plagiocliase, trace wvolcanic
ook fragments, trace microcline, trace glauconite pellets, irace

high birefringenceshigh relief minerals.

ROCK MaME fcements, miscellanecus transported constituents, clan

designationd s kaclinitesquartz/carbonate-cemented coal-bearing

zilty fine grained Titharenite.

FETROGEMESIS /ADDITIOMNAL IMFORMSTION: The distribution of porosity
ig apprmxxmateiy ae Ffollowsy 3% is moldic, & is within grains

B2

and 24% iz hetween grains. Intragranular porcsity occurs mainly

ot



in the clay-rich phylloid claste and is difficult fto estimate
becausse of the minute pore size. The estimate ie  therefore a
minimum. The porosity between grains Cabout half of which is
secondary  in origin)  occure mainly as oversized and elongste
pores. The rhomb-shaped diseolution molde within grains arnd  at
grain margine az well as the relict  sparry carbonste cement
prosside overwhelming sevidence that the secondary porosilty was
formed by decementation of carbonate cocuring as cement  and  as

grain or partial orain replacements. Other petrographic criteria
for  secondary porosity development such as Fleating and corroded
graing and inhomogenesity of pecking are aleo present. Compaction
atter the development of secandary porosgity was minor because the
elongate pores  are preserved and wery few ductile agrainsg hawve
beern compactionally forced to Fi1l the rhomb-shaped corrosion
molde along the grain margins of adjacent competent grains. The
baoclinite and guartz cements line secondary pores and therefors
postdate the decementation esvent. The alteration of muscowite fas
flakes and in phylloid claste such as guartz-muscovite schistd to
chiaorite, carbonate or clays was ancther important disgenetic
process but one that ie difficult to +it into the sequence.

The qguality of the polished thin sections is good sxcept
that in places the blue dyve has diszcoloured to pink.
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THIR SECTION MODsL abD GRaIN SI1Z2E absLYSIS
Sample 1.D.: Kigsdd-MMZ
Moo of Fercentage
Points ot

Components

Detrital Components

Monocrystalline b= 2%, 33

HBuartz

Faolyocrvsetalline el 16 .66

Guartz

Clear Chert 47 15,47

Black Chert a 2. 87

Alkali i1 3,47

Feldspar

Flagioclase i @.,=d

Phylioid Clasts 1= ig. 47

Yolcanic Clasts i .23

Chliorite 7 2.32

Mica 7 2,332

Ziltetone Clasts Z .47

Coal z .47

Unidentified & @.68

{too smalll

Other Clasts 7 cic
Cements

Kaclinite é 8.6

Carbonate 2 .84

Other Z G, 47
Forosi ty

Intergranul ars A% 12.48a

Motdic

Fercentages of
Detrital
Components

[
3
o
5
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Imtragranul ar i @.,2
Flucked Grains=@

Total number of points counted minus plucked grainss 2684
GRSIM ZIZE AMNSLYSIE

Sample 1.D.: Kighda-MN2

Class Interwval Mo, Freg Percentage Cumulative
Lphid of Max Freguency Fercentage
Fpparent Frequency
Grain
Dimen-
sicn
1.5% to 1.8 z i.8 1.6
2.8 to 1.3 4 Z2.8a 2.8
2.5 to 2.8 =4 17.6 26 .48
3.8 to 2.5 &2 1.4 S51.@
2.5 to 2.6 28 17.5 &a.5
4.8 to 3.5 3a 17.8 &87.9
4.% to 4.0 ia 5.6 2.5
2.8 to 4.8 s 2.5 7&. 8
5.9 to 5.6 = 2.8 Pa.5

€0
o
.
(A
ot
b
o
ficad

.8 to 5.5
GRAPHIC  GRaIN SIZE CUMULATIVE PERCEWMTILES IM PHI  (MICROMETRED
UMITS OF SELECTED DETRITAL COMPOMENTS

SGample 1.0.: Kigadd-NZ

Percentiles Phi Yalues Micrometres

i 1.58 254
& Z.11 2aZ
1& Z2.43 18a
25 2.58 145
Sa 2.7 27 iFine sand sizel

bt



25 3,44 aa
o n.av &7
5 4,84 14
Fhid{gdy —Fhid &)
Graphic Sorting CIrmmand me s e e e o o o @.73
2

Verbal Sorting Scale= moderately soried

Total MNumber of Grainsg Measureds=2E8

Mote: Kaclinite cement wase not detected in thin section but was

£,
abeerved from a sample fracture surface. Comparison with the
gqualitative description shows only relatively minor differences.

piN]
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HeddD SPECIMEMSTHINM  SECTION MICROSCOPE DESCRIPTIONM: MACKEMZIE
DELTA-BEAUFORT SEa SUBSURFACE COMUVENTIOMSL DRILL CORE SaAMPLES.

SOMPLE IDENTIFICATION: KigadI-MNE

WELL MaMEADEPTH: Gulfel al. Higgawik
F-d3-FR-a8- 135457211478 m

IMDURSTION:  moderate when dry, disaggr zelf one hour
atter immersion in water.

COLOUR: Tight brown.

SEDIMENTARY STRUCTURES:: planar Taminae are defined b
carbonacecus filme.

i
]
e
-+
1]
]
iy
"
.
~+

GRAIN STZESCOMPOZITION JUVOLUMETRIC ESTIMATES) &
Terrigenous Constituent ¥ 7@

Horavel size: 8
Aeand size: D&

P
FeE L

et

t zize: 18
“olay sizer 4

Cement M: ¥ pore-lining Kaoclinite, v, quartz overgrowths, i¥
calcite, tr pore-lining pywrite framboids.

Forosity @ 25
Modal Size: 8,15 mm.

Sorting: 1&47849% diameter ratios
2808 micrometress, 78 micrometres = 3.8

Yerbal Sorting Scale: moderately szorted.

GR&IM STEE MeME: silty fine sandstone,

COMPOSITION: 28 monocrystalline quariz Oraing, s
polvorystalline quartz grains, 154 chert, ig% phylicid and
ziltstone oclasts, 29 clasts of brown microcryetalline carbonate
{probably sideriter, 24 carbonate (mainly as grain replacement) ,
24 atkali Feldspar, &4 muscovite flakes dpartly altered to
chlorite, carbonate and clavs), 24 carbonacecus +Films, trace
woalcanic rock Ffragments, trace unalttered glauconite pellets,
trace microcltine., Unidentified silt and clawv-sized material
comprises the remainder.

ROCK MMeME fcements, miscellanecus transported constituents, clan
desigrationy: Kaolinitesaguartz/carbonate-cemented glavconite- and
carbonacecys silty fine grained lTitharenite.

FETROGEMESIS/ADDITIONASL IMFORMATION: The porosity distribution is

approdimately as follaws:; 59 iz moldic, 4 tat leasitd is within
grains and 150 is between grains. Secondary porosity accounts for

i§

"



~

at least half of the totzal roack porosity.  The intragranul ar
porosity cccurs mainly in the phwlilold, chert and polverwvetalline

]

(s
quartz clasts where rhomb-shaped carbonate dissclution molds
provide  clear evidence for previcus replacement by carbonate.
Trace guantities of honevcombed alkali teldepar are also present.
Most of the secondary porosity,  howesver ccours between grains as
elongate and ocversized pores. Fhomb-shaped partial moalds at grain
margine as well as relict calcite sugoest that carbonate was much
more common prewviocusly. The margins of competent graing are not
corroded along the contacts with squeezed ductile grains in about
twe  thirds of the cazes. This suggests  that most of  the
mechanical compaction cccurred before carbonate cementation. Pore
throats, entarged during decementation SEHEUr S & high
permeabitity,. The Kaclinite and pyrite framboids and probabkiy the
the guartz overgrowths as well line secondary pores and therefore
postdate the carbonate decementation.

i
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FesD SPECIMEMSTHIN SECTION  MICROSCOPE  DESCRIPTIONM:  MaOREMIIE
DELTA~BESUFORT SEa SUBSURFACE COMVEMTIOMSL DRILL CORE SopPLES.

SEPFLE IDEMTIFICATION: EoalZZ-Ne
MELL MaMESDEPTH: Dome Hunt Guilf Koakoak

O-22-FR-20-134-08-24% 1,75 m

IMDURATION: wery poor either dry or immersed in water.
COLOUR: medium brown with scattered dark grey graing.
SEDIMENTSRY  STRUCTURES: swague planar lamination s defined by

{2

grain size wvariation dthere i€ & 9 mm thick muddy unitl

WOLUMETRIC ESTIMATES? @

GRASIM SIZEASACOMPOSITION U
Terrigenous Constituent X3 &4 {excludes the mud-rich Tamina .

13
]
£t

: I pore-lining kaolinite, tr quartz owvergrowths, tra
pyrite framboids, frace carbonate cement.

FPorosity ¥ 25 {a porosity of 29.29 and a permeabdility of &1
millidarcies was measured for core plug 3 taken near the samples .,

FModal Size: 68.15 mm.

Sorting: 1&5,84 diameter ratios
258 micrametress 188 micrometres = 2.5

Verbal SZorting Scale: moderately sorted.
GReIM STZE MAME: =ittty fine sandstone.

COMPOSITION: fexcluding the muddy laminal: 159 monoc st talline
quartz grains, 59 gafy;rr%tmlllne quartz grains, chert
OrAaine, i8¥ phylloid and siltsetons clasts, 5 alkali Ffeldspar
grains, @¥ muscovite Flakes din part altered to chlorite or

ey
289

.,' =

claysr, 39 ocoal grains and carbonacecus films, trace plagicocliase
tpartly altered to clawsed), trace wolcanic rock fragments, Itrace
microcline, irace high-relieftshigh birefringence heasy minerals,
trace unalttered glauconite pellets, % clasts composed of

browan microspar—-sized carbonate Ysiderite?s .

ROCKE MAME ‘cements, miscellanecus transported constituents, clan
designationd: kKacolirniteSquartzscarbonate cemented carbonaceous
and glauconitic silty fine grained Titharenite.

FETROGEMESIZ-ADDITIONASL IMNFORMATION: The distribution of porosity
ie  approdimately as follows:; S is moldic, S {at  least) iE
within grains, and 26X iz between grains. At least half of this



porosity is of secondary origin, mostly as ocversized and elo gat
intergranular par%ﬁ. ther petrographic criteria for  secondar
porosity,  such as fleating graing, corroded grain margins, .sﬁ

honevoombed grains are alsc present. The rhaonb-shaped molds  in
chert and phylloid clasts, the relict sparry carbonate cement
hetween grains and rhomb-shaped molde at grain boundaries provide

ample evidence for  the former presence of carbonate cement.
Decementation of this carbonate is undoubtedly the cause for the
high porasi Ty, Bhomb-shaped molds at grain boundaries  of
competent grains in the mud-rich tamina, but which are surrcounded
By mud-sized particles rather than porosity  suggest  that  the
secondary porosi by formed &t relativelyw shal o depths.

Inhamogeneity of packing iz especially evident in the wicinity of
and within the mud-rich ltamina. Another diagenetic event of
importance  was  the alteration of muscovite {as  flakes and in
phwtloid ¢ Edﬁtﬁ to chliorite andsor clave., The Kacolinite, guartiz
and pyrite cements line secondary pores, sugoesting that they
formed reldt1~ ely late in the diagenetic sequence.

Excessive grain plucking occurred in the mud-rich lamina and
in addition, surface relief is excessive. Surface ;mpre gnation of
the thin section with clear cvancacrylate pricor to final lapoing
minimized subsequent grain plucking., Some of the fluorescent lime
green concentrate was added to the epoxy impregnating medium
which probably  lowered the strength of the grain to epoxy  bond
and contributed to these problems.

i

2
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HarlD  SFECIMEMNATHIM  SECTIOM MICROSCOPE DESCRIPTION: MECHEMZIE
DELTA-BESAUFORT SEs SUBSURFACE COMUVENTIOMSL DRILL CORE SaMPLES.

SeMPLE TDEMTIFICATION: HoalZZ-MN3

WELL MaMESDEPTH: Dome Hunt Gulf Hoakosk

(- 28-F0- 38~ 124882492 .47 m

IFDURATION: poor either wet or immersed in water.

COLOUR: Tight brown with dark grey grains.

SEGIMENMNTSRY  STRUCTURES: wague planar lamination defined by
carbonaceous filme.

GREAIN SIZESCOMPOSITION U
Terrigencus Constituent X

g

&F

x o

GLUMETRIC ESTIMATESS 3

# e

Cement K: ¥ pore-lining Kaclinite, 1% quartz overgrowthe, 1%
gparry carbonate cement, trace pyrite +tramboids.

Forosity Wi 38 {a porosity of 36,14 and a permeability of 754
millidarcies was obtained For core plug &, taken near the

samplel.

Modal Size: #.15% mm.

Sorting: 144,84 diameter raticos
288 micromstres,” 78 micromeires = 2.7

Yerbal Sorting Scale: moderately sorted

GRAIM STEE MaME: silty fine sandsione,

COMPOSTITION: 15 moncorystal tine quaritz Graing, Fe
potveryetalline quartz graing, 184 chert grains, 1% alkati
teldepar, & musconsi te flakes fin part altered to chilorite  and
claver , 284 phylloid and siltstone clasts, 3% coal clasts and
carbonacecus films, trace microcltine, trace plagicclase. The
remainder is unidentified ilt and clav-sized material.

BEOCE MAME dcements, miscellanecus transported constituents, olan
desigrnation): kacolinitesquartzscarbonate~cemented carbonacecus
gilty fine-grained litharenite.

FETROGEMESI S/ 7ADDITIONSL INFORMATION: The porosity distribution is
approsimately as follows:y 5¥ is moldic, 84 is within grains, and
28 is between grains., The intragranular microporosity ococurs
mainly  in phywlioid and chert clasts and is partly secondary  in
arigin, as revealed by rhomb-shaped carbonate dissclution molds.
Honevoombed alkali  feldepar grains are also present but their



contribution to porosity is negligible. &t lesst i
intergranular porosity is of secondary origin, and occcurs mainly
as  wlongate and oversized pores. Inhomogeneity of packing is
sepecially apparent in this section. Helict carbonate cement and
rhomb~shaped molds at grain marging suggest that cﬂrbmnﬂte o oemer b
wae at cne time much more abundant. The remowval of this carbonate
fincluding partially replaced graing and matrix) was unﬁuubt@ﬂl,
responsible  for the high secondary porosity.  Judging by  the
nature of the grain contacts between competent and ductile
grains, a moderate depth of burial was reached prior to carbonate
cementation. Compaction after decementation was moderate, because
the eslongate and oversized pores are preserved and few ductile
grains  have besn compactionally forced agsinst  the corroded
margine of adjacent competent grains. The Kaclinite, guartz and
oyrite framboide line secondary pores  and  were therefors
precipitated after decementation.

The quality of the thin sections is poor, probably becauvse
some  of the flucrescent lime green concentrate f{which contains
toluens) was added to the epoxy impregnating medium. &lthough the
sotubility of the dyes was enhanced, grain Ffracturing during
preparation  and grain plucking ie alec higher. Prior to +final
thinning, the thin sections were surface impregnated with clear
cyancacrylate, which helped to prevent grain plucking. Further,
tao much of the epoxy was dissclved in the section stained with
the lime green concenitrate

Pl
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Heshdl SPECIMERSTHIN SECTION  MICROSCOPE DESCRIPTION: MACKEMZIE
DELTA-BEAUFORT SES SUBSURFACE COMNUENMTIOMaL DRILL CORE SsaMPLESR.

SetPLE TDEMTIFICASTION: EoalfZZ-MN4g
WELL MNAMEASDEPTH: Dome Hunt Gulfd Koakosak
=22=-FA=-E0- 1343834732, 38 m

IMDURATION: poor either when dry or immersed in water.

COLOURY medium brown with dark grey graing.

SEDIMERMTSRY STRUCTURES goft sediment deformation and
bicturbation.

GRSIM SIZESCOMPOSITION (WVOLUMETRIC ESTIMSTESY &

Terrigencus Constituent Wi 71

“gravel size: 8
weand size: B2
weilt size: IS

wolay size: 97
Cement ¥: 2¥ pore-lining Kaolinite, v guartz  overgrowihs, 1
sparry carbonate cement.

Foraosity X3 28 (the sample is part of core plug #Y, Ffow which a
porosity  of  Z2B.E4 and a permeability of 142 millidarcies was
measuredr . The porozity is much higher in the sandy parts of the
sampl &,

Modal Size: 8.15% mm.

SZorting: &AnsS848% diameter ratios
250 micrometress 36 micromstres = 5
-

Yerbal Sorting Scale: poorly sorted.

nodetone.

Hil
s

GRaIM SIZE MAME: silty fine

COMPOSITION: fexcluding the mud-rich taminar; 153% monoorystalline
quartz grains, 39 polyveryvstalline guartz grains, 189 chert, Zw
muscovite flakes Oin part altered to chlorite and olavs: v
alkall feldspar, 285 phyllold and siltstone claste, 4 chlarlfeq
v ocoal graing and carbonacecus films, trace plagiocclase clasts,
trace unaltered glauconite pellets {aleo cccur in the mudstone
Taminay . Unidentified =2il1t and clavy-sized material comprises the
remainder .

{

Y

.

ROCE MatE (cements, miscellaneous transported constituentes, colan
desigrnationd kaolinitesquartz/ /carbonate-cemented carbonacecus
and glauconitic silty Ffine-grained litharenite.

FETROGEMESIS ADDITIONSL IMFORMATION: The porosity distribution is
approzimately  as Follows; 54 is moldic, 2 {at  leastl ig
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]

intragranul ar, and  1¥  is  dntergranular. The intragranultar
microporasity  ocooure mainly in the phylloid and chert clasts but
rhomb-shaped molde are absent. Elongate and oversized pores of
secondary  origin sccount for about hald  of  the intergranular
porosity . Secondary porosity is much less comnon in the mudstone
tamina,., Relict carbonate occocurse as cement and replaces some grain
merginsg. These relationships, together with the oversized and
slongate padad a3 prons i de evidence for secondary porosi by
devel opment by the dissolution of carbonate and carbonate-
replaced grains. Subseguent compaction s apparent from ductile
grains  that hawve been squeezed into the corroded margins  of
adjacent competent grains. & reduction of about 39 in perm%zty is
eetimated to have occurred afiter decementation but this could bhe
grossly in errar.

The bBlue dve in the epoxy is partly discoloured to pink  in
part of the thin sections, perhaps becauvse of overheating during
curing. Otherwise, the sections are of reasonable quality.

By s,l“;
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ELECTROM MICROPREOBE CARBOMATE abMalYSES

St LE T .00 HoalZZ
MELL BAMESDERTH O

w;\,

LEGERD  FOE ﬁﬁ%Lf&&D S IHESY 2 Dla. ) and Cda.l
are analysss in dz%+wrwﬁ{ aress of carbonate cemsnt  midweay
betwesn  framsword  grains. Ol d & an analvels of carbonate

1 i
cement near the edge of & framework grain.

Cle.d Cig.t Cam. 1
W IDE METGHT FPERCEMT

MG 9. 9% o R B 21.21
FEO 1.48 i.38 . 2B
PO LB L 17 » 14
TN 22,37 268 .25 Z21.14
TOTal 2282 RRCE.” 2.7

ATOHMIC PROPORTIONS (FORMULS ON THE BAESIE 2 OXYGEMED

G LFET FHA . FEE
FE B Y LEEE
fetid LAEE LEET o BB
L&y 1.83s .82 1.822
TOTet Z.881 2. Haa £.06848
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HeddD SPECIMEMSTHIM  SECTION MICROSCORE DESCRIPTION: MACKEMZIE
DELTS~BESUFORT SEA SUBSURFACE COMUVENTIONSL DRILL CORE SaMMPLES.
ZEMPLE TDEMTIFICATION: Hoald2Z-RS
WELL MAMESDEPTH: Dome Hunt Suld Koakoak
Q—-22-7H-38~ 1348073472, 45 m
IMOURSTION: poor, either when dry or immersed in water.
COLOUR: medium brown with darkd grey grains.
SEDIMERMTSRY STRUCTURES: messive.

GRESIM SBIZEACOMPOSITION (SOLUMETRIC ESTIMATES) @
Terrigenous Constituent Wi 77

Cement ¥: 28 pore-lining Kaolinite, ¥ quartz overgrowths, trace
perite framboids.

FPorosity X 38 0 a porosity of 29.84 and a Qermadbllx sy b 1AEA
mitlidarcies was measured Ffor core plug Zy taken near the
sampl ) .

Modal Size: @026 mm.

Sorting: &80 diameter ratios
258 micrometres,” 78 micraometres = 3.1

Verbal Sorting Scale: moderately sorted.

GREIM SIZE MaME: =ilty fine sandstione.

COMPOSITION: 284 monocrvstalline quartz, 5 polvorvstalline
gquartz, 18 chert, 157 phyliocid and siltitstone clasts, i
microaclineg, {9 plagiccalses Tin part aliered to clawvsd, 1¥ alkalil
feldspar, trace claste of microcryvsetalline ﬂzd@rzt@ trace clasts
ot sparry carbonate,  trace unaltered glauconite pw%iatﬁq trace
muscovite flakes, frace coal clasts, trace high-bhirefringsnishigh
reliet heswy minerals. The remainder is unidentified =ilt  and

clav—sized material.

ROCE MaME tcements, miscellanecus transported constituents, olan
designationy kac}1n1t@xqudrtzwt&mentwd coatl and glauconi te-
Bearing silty fine-grained litharenite.

FETROGEMESI S AADDITIOMNASL INFORMATION: The porosity distribution is
approximately as Ffollows:; B4 le moldic, 59 is within grains and
2@ is bhetwesen grains. The int rauranu!ar porosi by oocurs mainly
in  the phylloid and chert graine although honevoombed alkali



feldepar ig alsc present in trace amounts, About two-thirds  of
the intergranular porosity dis  secondary in origing maintyw
occurring as  elongate and oversized pores. Though carbonate

cement iz absent from the sample, rhomb-shaped mol dw Both within

graing  and &t grain margins provide evidence of its  former
presence. Compaction after carbonate dissclution was minimal
hecavse only a few ductile grains were compactionally squeezed

intoe  the rhomb-shaped molde and corrcded grain boundaries  of
adjacent competent grains. The Kaclinite and quartz cements line
the enlarged pores, & relation which without doubt reguires that
they formed after carbonate dissclution. The high permeability of
the sample is related in part to the enlarged pore throats of the
poerslized and elaongate pores.

The polished thin sections are of good quali
the Flucrescent lime green concentrate did not st
probably due to overheating during curing.

tyw except that
ain the epaxy,

kg
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SECTION MODaL ~AbD

SZample 1.0.:

Detrital

Monooryvetalline

Guartsz

Polyveryvetalline

1]

Guartsz
Clear Chert
Black Chert

“Aikatli
Feldepar

Flagioclase

Components

Fhylloid Clast

Volcanic

Chiorite

Mica

Clas

+

SGiltetone Clast

Coal

Unidentified
Ctoo smalll

Other Clasts

Cements

Kacol

inite

Carbonate

Other

Forosity

Intergranul ars

Moldic

20Z22-HE

GREAIN

Mo of
Foints

1
o

Y
L}

H

)

a1
Pl

ka

&

.66

.86

.68

P
3
£

SIZE AaMalYSIs

Fercentags

Components

-l

0 f

mponents

14,22
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23

Intragranular % 1.:

Flucked Graine=Z

pend
5t

Total npumber of points counted minue plucked grainss 3
GRAIMN SIZE ANaLYSIE

Sample 1.0, HoalZ2-MNS

Classe Interswal Moo Freg Percentage Cumulative
tpabi i af Max Freguency Percentage

fApparent Frequency

Grain

Dimern -~

sion
1.8 to 8.5 z 1.6 1.8
1.9 te 1.8 a2 1.5 2.5
2.8 to 1.5 43 21.5 4.8
2.5 to 2.6 Fe CEN &6 L6
2.8 to 2.5 a1 28 .5 aa.5
2.5 to 2.8 14 P g27.8
4.8 to 2.5 iz 4.5 74 .8
4.5 to 4,6 4 2.@ P& .8
.8 to 4.5 2 1.5 P
S.0 to D.8 i 8.5 FH,.8
S.8 to B.E 2 i.6 R
.5 to 4.8 @ &.8 R

FLB to &0

3
o
=

o
Prewctie
o]
bl
»

fan]

LRAPHIC GRAaIM SIZE CUMULATIVE PERCEMTILES IM PHI  (MICROMETRE?
UMITS OF SELECTED DETRITaL COMPOMENTS

Sample 1.D.: HoaQzZZ-NS

Fercentiles Phi Yalues Micrometres

1 1.66 SEG
o 1,82 225
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S 1.88 2FZ

25 2.83 245

w14 Z2.38 12 (Fine sand size?

s 285 13%

84 2.1% 11a

75 4,23 53

Fhid8d) ~Phid 142

Graphic Sorting Irman) meemm e mm o e o o o2z, S &

o]

Yerbal Sorting Scales moderately sorted.

Mumber of Grains Measured=204

)
o
o
fail
s

Mote:  The thin section grain size analwvelis agrees well with
gqualitative estmates. & higher alkali feldspar proportion was
determined ke modal  analwvsis, however  than was estimated
gqualitatively., On the other and, FKaoclinite and quartz cements,
zsgen in a fracture surface of the sample, were not determined by

thin section modal analwvsis.

a1



HemD  SPECIMEM/THIN  SECTION MICROSCOPE DESCRIPTION: MACKEMZIE

DELTA-BESUFORT SEa SUBSURFACE COMVEMTIONSL DRILL CORE 5aAMPLES.

:}_z

SEMPLE IDEMTIFICATION: HoaQz2-pNa
MELL MaMESDEPTH: Dome Hunt Gulfd Koaskoak
(=227 R-30-134~80-°34%&. 75 m

IMDURSTION: poor either when dry or wet.
COLOUR: medium broan with dark grey grains.

SEDIMENTARY ETRUCTURES: planar tamination is detined fye

concentrations  of mud-sized material together wiith carbonacecus
filme. The laminze are sboul 8.3 mm thick.

GRaIM =

IZE/7COMPOSITION (WMOLUMETRIC ESTIMATES) £
Terrigeno &

e Constituent M3

-.jl

I

welay sizes 57
Cement Wi 2 Kaolinite, trace oguartz overgrowthes, trace
framboidal pyrite, trace sparry carbonate cement.

e
®

Forosi bty

: 25 La porosity of 29,70 owas obtained for core  plug
18, taken near

the sample. Permeability wase nol measureds .
Modal Zize: 8.15 mm.

Sorting: 1éns7847 diameter ratios
2580 micrometress 48 micrometres = &.2

Yerbal Sorting Scale: pooarly sorted.

GREAIN SIZE MAME: silty fine sandestone,

COMPOSITION: 285 monocrystalline quartz Oraing, s
polyveryvetalliineg guarts grains, iﬁw chert, 154 phylloid clasts, 1%
muscoite Flakes (parily altered to chlorite and clawss, K
alkali feldspar, 18% carbonacecus +Films, trace plagiocclase
Cpartiy al terea: to clawsr. The remainder 15 unidentified
giltscltav-eized material

ROCK MAHME {(cements, miscellanecus transported constituents, clan
designationd: Kaclinite guartz-—cemented interlaminated silty fine

grained Titharenite and carbonacecus mudstons.

FETROGEMESISAADDITIOMNSL IMFORMSTIONM: The porosity is distributed
approdimately as followsy 3¥ is mm?dxrg 3 ois within grains and
I#% is intergranular., The intragranular porosity occcurs mainly as
teached phylloid and chert c1a§ta§ a Ffew of which contain rhomnb-

shaped disscluion molds. The estimate is a minimum because the

292



1

imvisible mic mgmﬁmaity i phyllioid clasts is not  included. The
apgruxzmdtﬁiy % higher measured porosity may include some of
thie micraoporasl ty. Inm the sandy laminas, oversized and wlﬁn@atﬁ
pores  of  secondary origin comprise most of  the intergranul:
porosity and  rhonb-shape corrogsion molds are  common at gralﬁ
marging ig aleo the case in the muddwoarbonaceous lTaminae
bt ﬁUstz raineg and mairix have been forced into these molds
which sug & that compaction atter Jformation  of scondary
porosi by was much more sewvers in the muddyscarbonaceous  laminae
tharn in  the sandy ltaminae. The Kaclinite, guartz and pyrite
cements line pores of secondary origin and theretore formed after
carbonate decementaltion.

Grain plucking and AFracturing wass a problem, probably
because flucrescent lime green concentrate was added to the espoxny
impregnating medium. The grain plucking waes minimized prior o
final tapoing By impregnating  the surfacs with clear
cwancaorylate,

i

B

293



294
HashiD SPECTIMEMNSTHIM  SECTION  MICROSCOPE  DESCRIPTION: MaCRERZIE
DELTA-BEAUFORT SEA SUBSURFACE COMVENMTIONAL DRILL CORE SaMPLES.

SoPFLE TDEMNTIFICATION: MaiL38-Ri
MELL MAMESDEPTH: ITO0E Mallik L-38-8%-

{13
frnd
H
fte
£
Y
H
!t
ﬁS."
‘U
h.i
JZ
fcd
A

=

IRDURSTION: excellient.

COLOUR: mainly dark grey pebbles in & light butfd cement, trace of
green pebbles.

SEDITMERTSREY STRUCTURESZ: massive.

GRaIM SIZESACOMPOSITION (VOLUMETRIC ESTIMATED) @
Terrigenous Constituent X &5

Cement A 12 o carbonate cement of botryvoidal hakit,
concerntrically banded and internally radiating.

Porosi ty ¥ 5
Modal Size: &8 mim.

Sorting: P840 diameter ratios
18,8808 micrametres, 2888 microme

m—
?9
L]
H
PR

Verbal Sortin

28

Soeale: moderately sorted.

i)
Hk

GROIM SITZE MaME: sandy pebbly conglomerate.,

COMPOSITION: 379 well rounded chert and polyvorvstalline cuartz
pebbhles, 39 monocrystalline guartz, coal dcellular structure is
CEATETON D .

= isce g transported cunstituents o 13
‘onate-cemented ﬁandy chert pebble Lﬁﬁglcmer t@

w

REOCE MMaME (cements
desigrnation? car

PETROGEMESIZSADDITIONAL IRFORMSTION: The coal pebblies must have
bwen  derived From  a nearby source in order to have surwived
transport.  Some of the chert clasts contain carbonate sz spar-
sized rhombse s well as rhomb-shaped molds,. In some of these
melde concentrically banded, internally radiating carbonate has
b en precipitated. The rmncen%r1c¢iiy banded internally radiating

'l' i

robonate  also Fille the fractures of compactionally fracitured
pe&ui@55 suggesting that moderate depths of burial were reached
i arbonate cementaiion. Many of the pebble margins and in
£ the interic of pebbles as well have besen replaced by
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i the stained thin zection, one of the pebbles f211 out of
the sample before mounting on the slide, resulting in  whatl
appeare to be secondary porosiiy,

[
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o

ELECTRON MICROPROBE CARBONATE AMALYSES

$PLE .0 Mall3g-hi
MEEL PetESDERFTH (M Mallik L
LEGEMD  FOR abalYyZED METERIAL
carried out for many of the
nore-lining cement  from the
bwtwesn the grains flamina 2.
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