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Hesdly SRECIMEMATHIM GECTISH MICROZCOPE DESCRIPTION: MaOEEMIIE
DELTE-BEAUFORT SES SUBSURFACE COMVERMNTIONMNAL DRILL CORE SaMPLES.

SEPMFLE TDEMTIFICATION: MipLliy-2

WELL MNeMESDEPTH: Esso st al. Mipterk L-1%-

S-SR - 1251571388, 842 m.

IMDURATION: wery poor, either when dry or immersed in water.
COLOWUR: medium Dy o,

SEDIMENTARY STRUCTURES: massive.

GRAIM STZE/COMPOSITION (WOLUMETRIC ESTIMA&TESD @
Terrigenocus Constituent X: 78

4!

woravel size: @

Aweand size: 5@

Holay size: 18

Cegment ¥: trace guartz overgrowihs, trace spar-sized dolomite,
trace pore-lining Kecolinite, trace pyrite framboids.

Forosity Wr 28 Ja porosity of 22,89 and 2 permeability of @,%8
mitlidarcies was meassured for core plug OB2, taken near the
sampler . These walues appear to be too lTow and probably appiy to
& different 1ithology.

Modal Size: @.29 mim.

Sorting: 185784 diameter ratios
488 micrometres, ¥8 micrometres = 4,4
Verbal Sorting Scale: poorly sarted,

GRSIM STZE MAME: muddy fine szandstone.

COMPOSITION: 28 manacryetal lins quartz Graing 2
polveorvetal line  guart grains, 254 chert clasts, 17 altkali
feidepar grains, 18 phylloid and siltetone clasts, 39 coal
grains, trace clasts of microcrystalline dolomite, trace
microcltine clasts, trace muscoviie ura'rs, trace wolcanic rock
fragments fcontaining feldspar laths). Unidentified silt~ and
clav—sized material comprisess the remainder.

ROCK MAME fcements, miscellansous transported constituents, olan
designation?: coal-bearing muddy Ffine grained lTitharenite.
FETROGEMESIS/ADDITIONAL INFORMSTION: The poroasity distribution is
approximately as  followsy 56 is moldic, 24 tat leaszt) is
intragranutar ancd 224 ie  intergranular. The intragranudar
porasity occure mainly as leached chert and phyllcid clasts {some
with rhomb-shaped moldsd) and honevoombed alkali feldepar grains.
The porosity distribution is an overall function of porosity




reducticon by mechanical compaction and pressure scolution  and
porosity enhancement by secondary porosity dewve topment. Secondary
porasity  formed mainly after mechanical compaction because some
af  the fractures of compactionally-fractured grains have Deen
enlarged and some grain molds are bounded by squeezed ductile

grains., Over half of the total porcsity is estimated to be of
gecondary origin. Fressure solution wa ancther important

it

process, as  shown by the high incidenc
comeer sutured contacts betweesn quartzose
shaped QﬁPES aoeur along some of these
secondary porosity continued to form oaf
Howmewer , few  of the sutured contacts
aaﬁanﬂary porasity  dewvelopment, suggest

planar and concavo-
irns. Fartial rhombe-
acts sugoesting that
pressure  solution.
been modified by
that most of  the
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secondary porceity was formed prior to pressure solution. Pyrite
framboide  occur  in the fractures of compactionally fractured
grainse  as well as in intragranular and intergranular  se cmndar\
pores,  sugoesting & relatiwvely late diagenetic origin. UOthe
diagenetic events include the alteration of rare grains tﬂ
agoregates of kKaolinite bookletsz. Also, in rare cases pore-lining
pyrite framboids  are partly enclosed by quartz overgrowths,
suggesting & late Etaga of guartz cementation.

Clear cyancacrylate was applied to the surface of the thin

i

nal thinnming in  order to minimize grain

o tion QFIQF toe  fi
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Hebdln SPECIMEMA/THI SECTION MICROSCOFE DESCRIPTIOMN: MaCOEENZIE
DEL Ta-BESUFORT SEa WJHbJﬁFMCE CORVENMT ITOMaL DREILL CORE saMPLER.

SEpPLE TDEMTIFICATION: MipliF-4

WELL MaMEASDEFTH: Esso st al. Mipterd

L= 1%~&7-88- 135187121849 m.

IHDUBESTION: wery Q&UPS @i ther when dry or immersed in water (doess
not, however disagoregate by itselds .

COLOUR: rich medium Drown.

SEDIMENTARY  STRUCTURES: wague  parting along  bedddi s B
sadiment deformation, minor subwvertical fractures mest bedding
plane partings.

eI BTEESCOMPORITION (VOLUMETRIC ESTIMATES) &

’
- e oy
S

TwTFL%EHCUE Conetituent

(R}

Cement Wi trace pore-lining pvrite framboide, trace siderite.

Forosity K S8 Ja porosity of 25.99 and a permeability of 11,5
millidarcies wag measured Ffor core plug OBE, taken near  the
sampl el .

Modal Size: 8.8% mm.

Sortinog: P& 84 diameter ratios

i

288 micrometress 25 micrometres = o
Yerbal Sorting Scale: poorly sorted,

GRAIM SIZE MaME: silty wery fine sandstico

COMPORITION: 28% monoorysetalline quartz Oraing, 2%
polvoryvetalline guaris grains, 18 chert clasts, 284 phyllioid
clasts, @9 aikalil feldspar grains, 1% %inrzie flakes, 29 coal
CrRInE, 1% cozl Ffilms, trace mu:aavlfa tlakes, wolcanic rock
fragments dwith feldspar Iatha), unal tered gfaucmnité ga?l}mtm,
and plagicclase grains. Unidentified silt- and clav—sized
material conprises the remain dﬂr,

., miscellaneous Iransported constituents, olan
toe

ROCK HaME fcements e
desigrnationd: coal-bearing sil wary fine grained ltitharenite.

PETROGEMESISAADDITIONSL IMFORMSTIONM: The presence of glauconite
pellets suggestse & marine origin, assuming that the pelliets are
in situ. Enltarged pore throsts are striking when wiswed with a

binccocular microscope. The porocsity distribution i approximatelyw

ae Fol ous: e tat Teasil iz moldic, 24 i secondary




e

aranular, ared 25 iz intergranular. The secondary
intragranular porosity ooccurs  as Teached phylloid and chert
clasts and to a lesser sextent horneyvoombed a2lkalil feldepar grains.
szsuming & primary intragranutar porosity of 159 for the phyelloid
graing, the total intragranular porosity may be as high as T4,
The amount of intergranular secondary porosity is highly wariable
to place,  from almost no intergranulsar porosity to
ting grains. Elongate and oversized pores are COmmon
relationes of squeeszed ductile grains  rimmed  with
sugoest that most of the mechanicsal compac tion
the development of zecondary por sl by
v ooacoounts  for oat lesst hald of the total
than offsets the reduction of porosity by
icn,., Sutured grain contacts between guartz
grains are uncommon, sdgossting that pressure solution was not oan
1mpmr%ﬂh% process, Pyrit@ rambolids oocupy some of the secondary
pores and are therefores relatively late diagenetic.
Clear cyancacrylate was applised to the surface of the thin
section pricr to fimal thinning to minimize grain plucking.
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THIM SECTION MODaL AND GRAIM SIZE AMNaLYSIE

Sample [.D.: Mipli¥-a

Mo of Fercentags Fercentages of
Foints o Detrital
Components Components
Detrital Conponents
Momooryetailine g 28 ETF 4% .83
Guartz
Folwvoryvstalline 14 4,47 P
Quartz
Clear Chert 23 FLAT 12.684
Black Chert = 1.a87 Z.a1
FAtkalil it 3,87 b R
Feldspar
Flagioclase “ @, 6 . .6a
Frwlloid Clastse E3c i1.646 17.28
Votcanic Clastse i .33 f.5%
Chiorite & &, 66 B a0
Mica 3 1.6 1.5B7
Siltstone Clasts @ g.08 .66
Coal & g.,8a &, 68
Unidentitied iz 4., @i & 28
Ctoo emalll
Other Clasts = i.68 1.57
Cements
Facslinite i W, 33
Carbonate é G.aa
Other 2 §L.ATF
Forosl ity
Intergranulars 7 22 .E7

Moltdic




ot
=
i
oy
]

1
i
£e5
oot
o
ot
a1
-3

Flucked Grains=Z
Tatal
GRe TN

Sampte .00 Mipli%F-a

)
e
i
Y

e
pn
E o

Inter.w
il

Pt
«
fisd
o
58]
Jrorete
-
A

2.8 to 2.6
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G.8 to 2.5
4.5 to 4,8
5.6 to 4.5
5.5 to D.8
S8 to 5.5
S0 to &8
el o to a8
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GRAPHIC  GRaIM  SIZE CUMULATIVE PERCEMTILES IN PHI  (MICROMETRED
UHITS OF SELECTED DETRITaL COMPOMEMTS

Bample 1.D.: MWipli®-4&

FPercentiles Phi Yalues Microm

]
o+
e
1]
4

i 204 2548
o 2,29 2a4

25 2.78 144
A4 .18 ilg dwery fine sand sized
5 .84 8

X
£
£
..52&
£
)
O

1
i
23
»
i
Exed
ot
Foote

Frhidgdy -Phid 1482
Graphic Soriing 0 rHTar s s e e e e o e o oo oo oo o v o e g.92
- ot

Verbal Sorting Scales moderately sorted

b

Total Mumber of Grains Measureds

P
fscx)
5

Mote: Hoderate rather than poor sorting was obtsined by thin
section grain size analwels which may be because silt and olay
proportions were difficult to identify in thin sesction. More
moncoryetalline quartz graing (28 rather than 28X and  feuwer
phywlltoid clasts (11 rath han 28X were determined v modal

itative estimation. Chlorite +flakes,
oclase, and cements of perite  and

&
analtveis compared with qual
i z
itied qualitatively, were not detected

glauconite, ol agi
ite, that were identi
1

£33
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Hedln BPECTMENSTHIM

E 10 FICROSCOPE DEZCRIFTION: MaOHEMEIE
DELTa-BESUFORT SES SUR

ECT

SURFACE COMUVENTIOMaL DRILL CORE SaeMPLES.
SeiPLE TDEMTIFICATION: MiplLiv-%

WELL MAMESDEPTH: Esso s oal, Mipterd

L 1%-a %00~ 28~ 15714888 m

IFDURATION:  wery poor when dey, & zmall chip disaggregates by
itselif in halt an hour aftter immersion in water.

COLOUR: medium brown with dark grey grains.
SEDIMERMTARY  STRUCTURES: massinv but  extensively biocturbated
funfilied tubes | mm in diamster).

GRAIR SIZESACOMPOSITION CUVOLUMETRIC ESTIMSTES &
Terrigencus Constituent M &3

neilt sizes 7
wictay size: o

Cement «wi 2¢ pore-lining Baolinite.

i
b

GReIM SIZE MakE: muddy Fine sandstone.

COMPOSTTION: 18 monooryetalline ouartz araing, S
polvorystalline quartz grains, 254 chert clasts, ¢ alkalil
%%Idap&r O RINE, 18 phylloid and silttstone clasts, o ocoal
grains trace wolcanic roclk fragments, trace plagicocliase grains
Cpartly altered to clawvs), frace muscovite flakes (some laminae
of whlch hawve been dizsolwed, trace chlorite tiakes.
Unidentified silt~ and clav—zized material Ccomprises the

remalinder .,

BOCE MeME {cements, miszcellanecus transported comstituents, olan
designationd s coaal-bearing muddy fine-grained litharenite.

FETROGERESIS/SDDITIONSL TMFORMSTION: The porosity distribution is
approdimately as follows:; S5 e unfilled wormi?y tubes, LS8 is
grain moldio, v is  secondary  intragranular and e is
intergranuiar. The grain moldic porogity iz especially well-

&
dw%xnwd by remnant mud-sized matriz. Decondary intragranular
poroasity oocurs as  rhomb-shaped moldes in chert and  phylicid




claste. fSssuming  an swverag
clasts, the total intragr
Pressure solution was -] iwe
reducing mechanism because the
contacts are of the point rather
Frior to +inal lapping, the
corcared with olear cvancacrylate
senled. Subseguent grain plucking
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HAND  SPECTHEN/THIN SECTION MICROSCOPE DESCRIFTION: MACKEMZIE
DELTA~BEAUFORT SEA SUBSURFACE COMVENTIONSL DRILL CORE SAMPLES.

SAMPLE IDEMTIFICATION: MipL17-12
WELL MAME/DEFTH: Essc &t al. Mipterk
L~ 19=-45-56-135-15/1415.4 m.

IHBEPHTE%H: ey poor owhen dew, & osmall ohip disaggregatss by
iteelf moments after immersion in water.

WMLJL?“ Tight brown wilth dark grey grains.,

SEDRIMEMTaRY ZTRUCTURES: wvague planar tamination.

GROIM SIZESCOMPOSITION (WOLUMETRIOC ESTIMATESD @
Terrigenous Constituent by 73

Low I
) £ ot

wil zize: 18
wolay sizes 7

Cement ¥ 2 Kaolintel?, irace pyirite framboids.

Forosity ¥ 38 fa porosity of 22.29 and a2 permeabiiity of {148
mitlidarcies was measured +or core plug OBIS, taken near the
sampl el .
Modal Size: 8.7 mm.
Sortings 1k 84 diameter ratios
280 micrometress PO omicrometres = 4.3

Verbal Sorting Scale: poorly sorted.
GRaIM ZIZE MaME: silty fing sandstone.
COMPOSTITION 154 mmﬂmrrwata¥1iﬁ@ auartz QrBinE, =
potyorvetal tine quartsz grains, 20 chert clasts, 15 phylloid and
ziltetone clasts, ¥ ¥k@!1 feldspar grains, 29 cosxl grains,
trace grains of t!%gzuciaz " mlernr¥* ne, chlorite and unaltered
glavconite pellets,. Unidentified silt- and clav-sized materisal
compriess the remsinder.
ROCHE HMHE {cements, miscellanecus transported constituents, olan

: coslsglavconite-bearing siltw fing-grained

PETROGEMESI S/ aDDITIONSL  IMFORMSTION:  The presence of glauconite

pelliets (assumed to be in placed suggesis a2 marine  origin, In

spite of the minor coal grain content. Mechanical compaction was

arn dimportant  porosity rm@u:zﬁu process, Jjudging By the large

proportion of  ductile phyllocid grains EF betuees :
t Bh

competent graing., PFressure solution seems
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ynimoor tant porosi iy reducing mwrhaﬁz”m Hmrauw@ the caoantacts
between quartzose grainsg are unsutured. The porosity distribution
ieg approzimately as followsy 18¥ is moldic, &% (at 3%3%%3 is
intragranular, and 189 i intergranular. The moldic porosity is
well defined where original mudr-sized matriz remains. azssuming
180 primary porosity of the phwlleoid and siltstone  grains, the
tatal intragranular porosity mey be as high as 4%, It cocurs as
teached mica, chert and phylloid clasts s well as  honevoombed
aitkalil feldepar grains. The intergranular porosi Ty is
characterised by oversized and slongate pores and patchy areass of
Flosting grains. It appears that much of the original matrix Jor
peeudomatrizy  remains in some aress whereas 1t has been Targely
dizzolved in other aress. The development of secondary  porosiiy
has a2t least doubled the primarf porosity and has  gresatly
increassd the permeability by removing mud-sized material betwessn
OrRine.




MeabdD SPECIMERYTHIM QE“mEﬁH MICROSCOFE  DESCRIFPTIOM: MeCREMZIE
DELTA-BEAUFORT BEA SUBSBURFSCE ZDHQEHTIUNHL DRILL CORE saMPLEZ.

SEMPLE TDEMTIFICATION: MNigl i%-14
WELL MeMES/DEFTH: Esso el al. Mipterk
L= 1 7=a9-G8-135-18-1418. 1 m
TRDUEATION:  poor when dry, & Ema%I chip disaggregates by ltself
moments atter immersion in wate

COLOUR: mediam Do,

SEDRIMEMTARY  STRUCTURES: riddlied with worm tubes to 1 omm in
diameter, some unfilled, others flled with mudstone.

GRaIM SIZESCOMPOSITION (NOLUMETRIC ESTIMATES! @

Terrigenous Constituent ¥ 77

feyeiudes mud-+itled tubes)

)
ot
e
i
Tt
It
1]
3
el

Yolay gize: 5 Jedcliudes mud-+filled tubes?

Cement ¥: 3 Kaclinitel?), itrace qguarts cvergrowihs, trace pyrite
framboids.

Forosity Wi 28% (58 untfilled tubes, 13 cthers.
Modal Size: 8,18 mm.

Sorting: LS8 w diameter ratios

i
258 micrometress 48 micromeires = &.3
Verbal Sorting Scale: poorly sorted,

i+ SIZE  HeME  fexcluding mud-+filled tubes): 2ilty  Fine

COMPOSITION  fexciuding mud-Ffilled tubesd: 18 monocryvstalline
guartz grains, 29 polyvorystalline guartz grains, {8 chert
claste, 159 phwlloid and silistone clasts, 1 musconsite  and
chlorite flakes, v coal clasts, trace plagioclase, microcline
anc wolcarnic rock grains, trace high-relisfshigh birefringent
mineral .

PETROGEMESI S/ /SDDTITIOMNAL TRFORMST IO : Plop-anoxic food-rich
condi tions  are  suggested by the sbundance of  worm  tubes. The
porosi bty distribution 18 approximately as follows; Yo ooCourE RS
untiiled ftubes, &4 Lat leasty is moldic, 2 is secondary
intragranul ar, and DM ois intergranular. The moldic porosity |

!3
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d&%iﬁwd
intragranulsa
mi e ol te
intergranul ar
elongate
aohd Tl
mechanical <
dewvel opment

haeld of %?e
insignificant
non-point con
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by the abundant mud-sized matrix. The secondary
porosity  occurs mainly in the phylileid,  chert,

trr & rare estent alkali  feldspar grains. The
porosity is enhanced, with & high proportion  of

some  ewven el e en zaueeszed ductile graing  and
competent grains. The porosity reduction by
mpaction has been more than compensated for by the
secondary porosity, which accounts for more  than
ctal poroasity.  Pressure scolution was comparatively
se evidenced by the relatively low proporition of
cte between qumr% OEe Qrains.

fud
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Habih  SPECIMERSTHIM  SECTION MICROSCOPE  DESCRIFTION: MaOREMZIIE
DELTA-BEAUFORT SEd SUBSURFACE COMVENTIOMAL DRILL CORE SAMPLES.

SePLE IDEMTIFICATION: MNiplly-2a
WELL REMESDEPTH: Esso et al. Mipterk
LiP=a?-B8- 13810 728758.4 m.

IMDURSTION:  poor o when dry, &
in 2 minutes after immersion i
COLOUR: lTight grey with dark gr
SEDIMEMTARY STRUCTURES: massive.
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GRAIM SIZESCOMPOSITION (WVOLUMETRIOC EETIMATES)
Terrigencus Constituent Wi &7

.
i1
0
=
o
1]
font e
B
1]
wa
i
[EX]

Cement Wi 24 pore-lining Maaiiﬁite, some of which oooure  as
retatively large wermicular 1% guartz overgrowths,
trace pyrite framboide, trace carbmnata cement .

Porceity ¥ 28 fz porosity of 28,48 and a permeability of &92
millidarcies was measured for core plug OBLY, taken near the
sampleld .

Modal Size: #.2 mm.

S9S04 diameter ratics

Horting: i
A58 micrametress 1858 micromeltres = 2,3

Yerkhal Sorting Scale: moderately sorted

GREIN SIZE MaME: fine sandstone

E‘:”«

COMPOSITION: 285 mongorystalline auartsz grains, A
polveryvetalline guartz grains, 25W chert clasts, J alkali
teldepar grains, 159 phyllolid cltasts, trace muscowvite, microcline

m a,z';

T -

and coal ol

feh

ROCE MaME fcements, miscellanecus transported constitusnts, colan
designationy: KacoliniteSquartz-cemented fing grained litharenite.

PETROGEMESIS/ADDITIONAL INFORMATION: The porosity distribution is
appraximatéiy as Ffollomes:; 59 (at least) is moldic, 3 {at leasty
i intragranular and 229 iz intergranular,. Compactionalliv-related
grain fracture porosity accounts for about W, The presence  of
fracture-ltining quartz overgrowths suggests that the Jfracturss
were not formed by spoxy pressure  impregnation.  The secondary
irtragrangltar  porosity occcurs mainly in the chert and phylloid
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clasts  though it is aleso present as leached alkalil feldspar  and
muscosite flakee, Rhombe-shaped carbonate dissclution molds are
common in some of these which suggessts, along with partizsl rhomb-
shaped molds at grain margins that much of the secondary porosity

£t

wae  Formed by the dissclution of carbonate-replaced material.
Fresesure solution was of minimal importance as evidenced by the
Taw proportion of sutured gquaritzose grain contacts. Mechanical
compaction, however wase important because a large proportion of
the ductile phyvlloid clasts are sgueezed betwsen  the more
competent quartzose grains. The relatively high measured porosity
of 2849 and high permeability of 492 miltlidarcies i in  large
measure  owing  to the relatively large grain size and modesrate
sorting, high competent quartzose grain content and secondary
porosity, especially enhanced amell sl .
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THIM SECTION MODsL &MND

Sample 1.0,

Detrital Components

Monoorvetalline

Guariz

Folvorwstalline

Guartz

Forosity

Intergranulars

Moldic

poRipl {Y-26
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Foints
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Flucked

Total

R T

Sample 1.

€1

R 1]

=8
phi

Interwval
3

number of points counted minue plucked

BIZE AMALYSIS

Doy Hipli?-Za

Mo, Freg
of Max
Ppparent
Grain
Dimen-—
100

1.% to 1.8 e
2.8 to 1.5 77
2.5 to 2.6 &7
3.8 to 2.5 2%
3.5 to 2.0 4
4.8 to 3.5 &
4.5 to 4.8 2
5.8 to 4.5 i
5.8 to &.8 2
A8 to 5.5 2
&, to &.48 i
. to & 3 i

GRaFHIC
LMITE OF

Sample 1.

Fercentiles

GRa&IM BIZE CUMULATIVE

SELECTED
D.: Hipll9-26

Phi

Values

315

Cumulative
Fercentage
Freguency

Fercentags
Freguency

- o= -
b I et
- . e
285 42,8
ooy -y =
GG et

2.8 Y28
4.4 5,
1.4 FEHL @
8.5 FEL,H
1.8 FF A
i FE L

@.5 FEL. 0
g.5 laga.a

FERCEWTILESZ IM  FHI  (MICEOMETRED

DETRITaAL COMPOMNENTS

Micrometres

ot




25 i.24 279

54 2.1 232 ffine sand siz

v 2.4% 178

£ 2.77 147

75 4,86 &3

Phitgdr —Phid &)
Graphic Sorting 01 nimand s e e oo o o o i
z

erbal Sorting Scales moderately sorted
Total Mumber of Grains Measureds= 200
Mote: Gualitative and cguantitative grain
close agreement. Thin section modal analwsl
more atkali feldspar (& rather than 3K) and
(18 compared with 15 than were sstimated

o
ot

@.51

getima
. howaewer
fewer phylloid clas
gqualitativelw.

oz
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SEMI-QUANTITATIVE ENERGY DISPERSIVE X-~RaY ANaALYSIS OF A
CARBON COATED ARTIFICIAL SAMPLE FRACTURE SURFACE USING THE GEOL
8206 SEM/TRACOR NORTHERN INSTRUMENT AT CANMET, EMR.

SPECIMEN NIPL19-28 (Nipterk L-19/26%93.6 ml, BOOKLET OF
KAOLINITEC?)

EL NORM. K-RATIO
NA-K @.080600 +-@.000600
MG~-K é.006000 +-8.60008
AL~-K 8.38718 +-6.6014%
SI-K @8.44835 +-8.80156
K =K 8.84%86 +-8.806040
Ca-K 6.a06a8 +-@.00000
TI-K a.aga60 +-8.00000
FE-K 8.83577 +-0.00083
0 -K 8.887082 +-8.680%50
ZAF CORRECTION 18.88KV 48 DEGS

No. of Iterations 4

o e K [21 [Aad [F] [ZAF]1 ATOMA WT.%
NAa-K @.688 1.617 1.587 a6.985 1.511 a.8a g.68 G ¥
MG-K @.888 @.979 1.2466 0.969 1.262 8.00 a.e8 G
AL-K @.387 1.824 1.144 @a.977 1.144 28.89% 30,38

SI-K @6.4468 8.992 1.553 6.99% 1.548 44.54 48.48 ¥
K=K 8.849 1.641 1.188 8.999 1.237 2.77 4.21
CA-K @.668 1.617 1.147 8.999 1.1684 a.00 .66 G
TI-K @.8868 1.118 1.848 @8.997 1.192 é.08 a.68 G
FE-K @.835% 1.125 1.812 1{.8e8 1.13%9 1.28 2.79
a-K 8.867 ©6.952 3.268 0.99% 3.654 22.4%9 14.82 X%

¥ - High absorbance




Hel  SPECIMEMSTHIM  SECTION MICROSCOPE  DESCRIPTION: MaUREMZIIE
DELTE-BEAUFORT SEa SUBSURFACE COMVEMTIONAL DRILL CORE SaMPLES.

S E EDEHTIFEVQTIQM“ Ripl 1%-23
MELL REMESDEPTH: Esso i al. Mipterd
L=1% ?~fnwi%%wlcfﬁf&7“b& M

THDURSTIOM:  wery poor, either dry or immersed in  water. The
sample does not disagoregate, however, in water.

COLOUR: Tight grey with dark grey grains.

SEDIMENTaRY STRUCTURES: massive.

GREIN SIZEACOMPOSITION (WVOLUMETRIC ESTIMATED @
Terrigencus Congtitusnt ¥i &7

Aoravsl size: @

“olay size: 29
Cament #i 2w pore-lining Kaolinite <dsoms  larges sermicular
ook leted, I guartsz cveroraowths, trace pore-tining framboidal
gl te,

o

Porosity w: 326 fa porosity of 24,39 and a permeability of 1178
millidarcies was measured Ffor core plug OB4?  taken near  the
sampl el .

Sorting: javsady diameter
358 micrometress

Verbal Sorting Scale: moderately sorted

GRaIM SI7E MaME: medium sandstone

COMPOSTITION: 15 monoorystal line gquartz QI RINE, i
polvervetalline quartz grains, 284 chert clasts, Fa  alkall
feldepar graing, e phylloid and siltstone clasts, trace
plagiocclase graing dpartly altered to claysd, trace muscoviie
flakes Lin part altered to chliorite or microocrvetaliine
d@?gmit&ﬁﬁ trace clasts of Wzarazryat¢¥¥1ne carbonate, trace coal
claste. Unidentified mud-sized material comprises the remainder,

miscellaneous transported constituents, olan

ROCK MaME (cements,
P caclini te/ quarts cemented medium grained

designation
titharenite,

FETROGEMNESIS/AADDITIONAL ITRNFORMETION

&

s The porosity distribution iz
approdimately as followsy 54 Jat les
i

ety de moldic, 4 (at leastis
i secondary 1n%r«qrﬁmuTa and 28X is intergranular porosity. &

318




319

moderate proportion of gquartzosze grains have been oo AmpEactional 1y
fractured, and together with the evidence of suesred ductile
O ALNE, pr o i des gm@d evidence for a moderate degres af

mechanical  compacti < In &ddzflmng the effects of pressur
sclution are apparen ﬁ mg;ﬂ? az planar contacts belwesn quartzos
grains. In addition to ka Tlnl%@ ag cement, & number of grains
Fave altered to Kaolinitic ﬁ:r ~filling masses, Fyrite framboids
and Kaoclinite booklets occcur in the fractures of compactional Ty
fractured ograine, suggesting & relativel te Fformation  of
these minerals.

:"3
]

T

]
Her




THIM SECTION MODaL AMD GRAIMN S1EZE aMNalvysls

Sample [.D.: Mipli¥-25
Fercentage

Mo of
te o

Foin

Components

rital Components

dfoncoryetalline & 28,848
Guartz

Folwervstalline 22 PR
Guartz
Clear Chert P @, aa
Black Chert 21 Py
Aikali = 1.&7
Feldspar
Flagicoclase & #,ae
Fhvwlicid Clasts idg &L BE
Voloanic Clasts @ 8, 8a
Chiorite i G,k
MR 4 1.33
Sittetone Clasts 2 &.a7
Coad i g, o3
Unidentified 2 .86
Ctoo emalll
Other Clasts 2 G, a7
Cements
Kaolinite é 9. 86
Carbonate @ & .86
Other a 8,a4a
Forasity
Intergranultary ] 21.4

Moldic

320

Percentages of
Detrital
Components

28,28
.ol
39 . 38

F.o17
2.1d

o0
o

-~
b
ficnd

.

8,44

£
)
L

ki
w0
~.]




Intragranul ar

Flucked

Graings]

Total number of points

GRAaIM SIZE abslysis

Sample I.D.

Class Interwal
{pbis

1.5 ta 1.8
2.8 to 1.0
2.5 to 2.8
Z.8 to 2.5
.5 to 2.8
4.8 to 3.5

ihn

5 et
5.5 to B, @
.8 to B.5
o to &, 8

GReFPHIC
WNITE OF

GRe I
SELECTEDR

H

Sample [.D.: MipLi%-25

f

Fercentiles Phi YValues

b 1.1:
1& L.4a1

0
£
8
-...Ki

counted minus plucked

i

Mo, Freg P
of Mawx Freguency
Apparent

Grain

imern—

sion

ercentage

i

o 1.5
e 22.68
= 37,5

4 22.4
1% .5
“3d o =~
¢ Sy ok

z i.@
z .8
2 i.a

SI1ZE CUMULATIVE PERCENTILES
DETRITAL

COMPOMENTS

Micrometres

heu

Cumulative
Percentags
Freguency

e

-
bios]

LR

=
bl

el

i PHI  (MICROMETRE?
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25 1.5 a4
s 1.8 275 dmedium zand sized
[ EOC L 283
o 2. 54 172
S 2,832 iaa
Fhif8dy ~Fhid s
Graphic Sorling ©Inmand s e e o o o i e i g.57
Z
Verbal Sorting Scales moderately sarted

Tetal Mumber of Grains Messureds 286

Mote: Oualtitatiwve and guantitative grain size and composl Tion
gstimates are similar. More chert (37 compared to 284 was
determined, hosmesser By modal analwsis  than by qualitative
estimation. Haolinite and quartz cements, easily segen in a sample
fracture surface were not detected by modal thin section
analveis. Porosity by modal analysis (23,790 is similtar to  the
porosimeter determination of a nearby sample (248,540,

£33
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Hesbdly BPECIMEMA-THIM

SECTIO MICROSCOPE DESCRIPTION: MoOREMZIIE
DELTA-BEAUFORT SEs SUBS

OQF K CORVENTIONSL DRILL CORE SaMPLES.

SAMPLE ITDENTIFICATION: Mipl 19a-3
WELL NAME/DEPTH: Essc et al. Nipterk

LIP8-aP 50~ 135~ 157283547 m
IHMDURATION: wery poor, either drey or after immersion in water.
COLOUR:s Tight grey with dark grey grains.

SELIMEMTASRY STRUDTUREZ: massive.

GROIN SIZEC/COMPOSITION JVOLUMETRIC ESTIMATED 3
Terrigencus Constituent @ &8

Aogravel size: 8

Cement ¥: 2 pore~ltining and to s minore  extent pore-filling
kaclinite booklets some of which are relatively large, 29 guart:s
oo grawthe, trace dolospar cement, frace pyrite framboide.

Porosity W 26

fModal Size: #.23 mm.

Sorting: 188248 diameter ratios
488 micrometress 118 micrometres = 3.5

Verbal Sorting Scale: moderstely sorted.
GREASIW S12E MaME: muddy fine sandstone
COMPOSITION: 155 monocryvetal line quartz Orains, 5
polveoryetalline quarts grains, 238Y chert clasts, 188 phylloid and
ziltestone clasts, 44 alkali feldspar grains 1% plagicciase
graina, v muscovite flakes (partly altered %u rhinrxtwﬁ, trace

l@:@ar clasts  frounded and aliesred to a2 Drowen colowr  along
margins trace coal claste, trace chlorite flakes and microcline
gﬁalﬁw,
ROCK MeME (cements, miscellaneous transported constifuents, colan
designationd : 5m6¥1ﬁ teSquartz—cemented muddy fine grained
litharenite.
PETROGENESI S ANDDITIONSL IMFORMSTION: The porosity distribution is
approximately as  Ffollowsy 39 st lesst) ie moldic, 5 is
intragranular secondary porosity Cincludss +TAC+UFH porosl Tvl and
22 ie dintergranular porcosity. A& large proportion of graing were

compacticonally Fractured (fractures propagating from grein-grain
contacts) . Leaching of the margins of these fractures s common.




Im & few  cases, kaclinite booklets line the fractures.
Compaction-related fractures  should not  be confused Wi th

i

fractures formed by sample preparation.  Fre
moderately  important in reducing porasity, Judging by  the
significant proportion of planar and to & lesser extent concawvo-
canvex contacts between quartzose grains., Mechanical compaction,
ag  ewvidenced by squeered ductile grains was alsc  an  important
porceity  reducing mechanism i one includes compactionally-
related grain fracturing. Former carbonate cement is once again
suggested by rhombic molde along and within grains.

Pl
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THIM SECTION MODAL ahD GRAIM SIZE APelyslz

SZample 1.0.: Hipli®a-3

Mo of Fercentage Percentages of
Points ot Detrital

Components Components

i

T

trital Components

Monooryetalline S 17,33 23,81
Guartsz

Palvorystalline a4 &, a6 18,828
Guartz

Clear Chert = 24,686 24,51
Black Chert 25 .53 11,684
“Slkali 15 s &, &4
Feldspar

Flagioclase 1 .23 @, 44
Fhviltoid Clasts i¥ &. 33 .l
Yolcanic Clastse 4 .66 G606
Chiorite i .32z .44
Mica z 8,47 &, 58
Siltetone Clasts 5] G, 84 G.64a
Coad 2 8. a7 .88
Unidentitied & 1.64 .32
Ctoo smalll

Other Clasts 4 1.33 1.77

Cements

Faclinite £ .48

Carbonate & @, 688

Other 2 B a7
Forosity

Intergranul ars & 21.33

Moidic




Flucked
Tatal
GRS IR
Sample

Lo

it

SEE

Cpedi i

1.8 1t 8.,
1.5 ta 1.

2.5 ta 2.
F.68 to 2,
.3 to &,
4.8 to 3.
4,5% to 4.
S.8 to 4,
5.5 to B,
S8 to &,

GRaFHIC
LHMITE OF

Sampie 1.

Fercentil

et

number

Size

1.0,

Interwal

Li

¢

GR:IR
SELECTED

Grains=@

SIZE CUMULATIVE PERCENTILES IM

of pointe counted minus
Sl Y51 E

Mipl 1 9e-3

LH
.
-
o

plucked

Mo, Freg Fercentage
oof Max Frequenoy
“Spparent

Grain

PBimen-

=8 Waly]

i e @
a1 a25.5
4& 23.68
2 13.8
& .8
a 2.5
2 1.6
1 8.3
i @5
i a.5

DETRITASL COMPOMNEMTS

Micrometres

S
41
Bacnd

123
fn]
[A%]

bR}

LB

P

Cumulative
Fercentage
Frequencoy

£
i
frx)

e ]
3
N
5

o0

3
-
e

iae.a

FHI  (MICROMETRES
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=6 {57 44 dmedium sand sizsld
75 2. 46a ey

24 2. 48 158

e It 2

Prhicgdr -Phidia
Graphic Sorting CInmand s e e e e oo oo oz .44
)
e

Verbal Sorting Scale= moderately sorted

Teatal Mumber of Grains Meassureds 2640

Mote: Less mud-sized material was determined by
grain  size analysis than was wisually estimated from
fracture surface and the thin section. The

determined by modal analivsise is similar to that

wisual esstimation.

327
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Hesbd D i"”“LHFH THIM  SECTIO MICROSCOPE DESCRIPTION: MACKEMZIE
DELTH~BEAUFORT SEa SUBRSURFACE COMVENTIOMAL DRILL CORE SaMPLES.

oo B
&
.%

SetFLE TDEMTIFICATION: Ta
WMELL  MaMESDEPTH: IQE Tagluy G-88-4%-28-124-4571352,2 m (4441.7
fhod.

EHﬁL%MTi My owery poor when dey, 2 osmall chip dissggregates by
itgeld in 2 minutes after immersion in waler.
COLolRE: tight br r'sm;“; .
SEDIMEMTARY STRUCTURES: wague plansr lamination.
GRAIMN SIZEACOMPOSITION JWOLUMETRIC ESTIMSTESD ¢
Terrigencous L@n:%i%u%nt ver H3

Lgrasvel size: @

Heand size: D8

weilt size: 26

welay size: 15
Cement “: trace dolomite, trace gquarts owergrowihs.
Foroczity @1 13
Modal Size: 8,12 mm.
Sortings:

= 17.5

Verbhal Sorting Scals:y sery poorly sorted,
GRS SIZE MaME: muddy wery fine sandstone,

IR monoorystallins cuartz grai s e
guiycrya oraing, 155 chert clasts, 3 atkali
faldspar phvllold claste fin pert chlioritizedd, 54
chiorits coneite (partly altered to chloriter, trace
coal ola & wolcanic rock fragmente, trace clasts of
microory trace glauyconitel? pellets  alitered

too ohloari ted

ROCKH MWeME ‘cemenits, miscel
dezignation? ¢ muddy coal-bear:

FPETROGEMEZIZ /ADDITIONSL IRFORMSTION: The porosity disiribution is
appradimately  as %&?Iumgz 7 trace is maldic, 1% tat leastil is
gomcondary intragranular, and 149 iz intergranular {d%ﬁrita% g i
sized particles includsd as grainsy, The secondary intragranular
porosi b re mainly as leached chert, @hg%%uzﬁ and  altkali
fel nE. Assuming thet  the phylloid clasts  hawve  an

o i@k,  the total intragranular porosity
intergranul ar porosi bty appear e mainly

a,;,x
H%
-t
3




e LmEry T heoaigh % 18 of secondary origin, mainly
DO EE Wi X tial rhomb-shaped corrosion

grain marod compaction  was the most  important

i +E !
poroel tv-reducing Drocess, ge shown by the high oporbion of
i1 Ttotgd clasts. OF Fiwve thin sections that were
g of usable guality because of  the probabis
iltlonite thending of spoyxv-impreonated sample
@ar cwvancacrylate was used to
N

s

inming.

e
e
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X~RAY DIFFRACTION ANALYSIS

SAMPLE IDENTIFICATION: TAGG33-1Z

WELL NAME: I0E TAGLU G-33-4%-38-134-45
SAMPLE DEPTH: 1353.9 METRES (4441.7 FEET)

NOTE: MUSCOVITE AND-/OR ILLITE, KAOLINITE AND/OR CHLORITE, ALKALI
FELDSPAR AND GQUARTZ ARE PRESENT.
MNOTE :

......

.......

WMWJ WMMWWWMJ \*/M:m At e it e st
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SEMI-QUANTITATIVE ENERGY DISPERSIVE X-RAY ANaALYSIS OF A
CARBON COATED ARTIFICIAL SAMPLE FRACTURE SURFACE USING THE GEOL
828 SEM/TRACOR NORTHERN INSTRUMENT AT CANMET, EMR.

Edge of micacecus layers, specimen TagB33-12 (Taglu G6-33/1333.9%
m) 18Ky 48 degs.

EL NORM. K-RATIO
NA-K G.e6080 +-6.606000
MG-K 8.6a783 +-8.60024
AL -K 6.35351 +-0.80148
SI-K @8.49457 +-0.6061%98@
K =K 6.82221 +-8.060047
CA-K 6.00141 +-0.60812
TI-K g.08158 +-8.80015
FE-K 6.87301 +-0.00140
Cl-K 8.81331 +-0.00634
- K @.83253 +-8.8606781
ZAaF CORRECTION 1g.aaKY 48 DEGS

MNo. of lterationse O

——— K £zZ1 [Al {F1 [ZAF] ATOMA WT . %
Na-K @.6686 1.868 1.581 8.985 1.552 @.00 a.08 G %
MG~-K @.887 @8.975 1.36%9 @.972 1.241 8.78 A.49
al-K 8.353 1.619 1.148 8.975% 1.182 27.4% 29 .28
S8I-K 0.494 @8.984 1.545 6.999 1.5249 S52.18 593.49 ¥
K-K a.8022 1.835 1.286 @.998 1.246 1.38 1.97
CA-K ©9.861 1.887 1,153 a.997 1.15% 6.688 e6.12
TI-K 8.061 1.168 1.872 @.993 1.18@ a.08 8.13
FE-K @8.673 .11 1.813 1.686 1.134 2.87 .88
CL-K @.812 1.82% 1.441 86.798 1.482 1.a9 1.48 ¥
0-K 8.832 0.947 3.252 8.99% 3.87%9 12.13 7.12 ¥

¥ - High absorbance
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HesD SPECTMEMASTHIM SECTION MICROSCOPE  DESCRIPTION: MACEERZIE
DELTa-BESUFORT SES SUBSURFOCE COMUVENTIOMaL DRILL CORE E’HFLEW,

SePiFLE TDENMTIFICATION: Taghbd-pi
WELL RAMEASADEPTH: T0E Taglu H-54-4%-36-184-4571184.8 m.

IRDUESTION: exc
COLOUR: owveral
U OUnamass .

SEDIMEMNTARY  STRUCTURES: wague  planar  Jamination defined by

carbonacecus films.

ellent.
[ tight grey, white to black grains in &8 white

GReIn SIZES/COMPORITION O

VOLUMETRIC ESTIMATESY &
Terrigencus Constituent i

&EF
Aoravel size: 6

Weancd size: &2

Cement ¥y  25¢ carbomnate, trace guariz overgroethse, 24 perite (&
nodutes?s .

i

Porosi bty @y 47

Model Size: .38 mm.

Sorting: 187844 diamster ratios
S08 micrometress 158 micrometres = 3.3

Yerbel Sorting Scale: moderately sorted.

GRaIM SIZE MaME: medium sandstone,

COMPOSITION: 154 monocrvestalline guartz, 24 polverwvstaliline
quartz, 4687 chert e ocarbonacecus C}&:tﬁq trace microcline,

trace plagioclas @‘ trace muscovite din part replaced Loy
carbonater . The remainder is unid%mti%ied 2ilt  and clayv-sized
material.

LOOK MAME fcements, miscellanecus transported constituents, olan
designatiaon? i carbonate-cemented medium—grained Titharenite.

FETROGEMESI S ADDITIONMSL IMFORMASTION: Sparry carbonate {orystal
size about 88 micrometress, fille most of the porosity, including
grain  Fractures. Rhomb-shaped carbonate penetrating original
grain  boundaries ig  common.  Secondary porosity Cwhich in this
case squates approximately with total porosilty) occurs ag rhombe-
shaped carbonate disscolution molds in chert clasts and as the
dissglved cores of carbonate rhombs. Carbonate cement s common
in the many grain fractures., It is not clear whether these were
formed as a result of compaction or 14 they are related to  the




torce of corwstallization of the carbonate. Howswer, ¥ one
ignores grain replacement by carbonate st grain marginsg, the
primary poroslity must have been about 28 at the time carbonate
wags introduced. In addition, some of the frectures propagate from
the point contacts bhetwesn graing, suggesting that at least some
cof  the fractures are compacticon-related. The carbonate was

probably introduced st moderate depths of  burial. The hollow
rhonb-shaped cores in many of the carbonsate rhombs suggest a core
to edge change in chemistry but it isg not clear when these cores
were dissclwed. I asddition, not all the rhaonbs have hollow
cores, which could suggest that more than one generation  of
carbonate ig present.
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ELECTROM MICROPROBE Dave

SaMPLE 1.0 TaGHSS-p1

WELL MaMESDEPTH:  TAGLU H-S54711684.48 m.

LEGERD  FOR arslyYZED MaTERIAL OOLUMN HEaDINGE
BF4,2  and RF4.4 are analyess of diftferent part
wolcanic rock fragment,

RF4.1, HRF4.Z,
. of s presumed

W oes

RF4.1 EF4.z FF4 .32 RFE4 .4
O IDE WEIGHT PERCENT

=R 43,42 &6 .22 52,18 &d L g
sL2E s 14.48 1% .34 15,83 17.53
GO 4. 44 1 2.5 LG8
TIOzZ T Pt L3R 45
CRZO3 87 . 18 B8 LHE
P A7 LG8 SET B8
FEO . . S P ST B2

z {""‘g l:‘ ¥

e
]
s
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R O,

51
P20 2. 5% Z.85 .81 2.
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O S8 (0 wee 05 3D
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"
¢
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A
“

et
P

TOTal g4, 575 FaL 41 gy, 5% £

ATOIC PROPORTION
FOoRMULS  (BaSIE 3

.

®

A

Cey GEMEY

=41 F.78Y 11,344 id,258 12.838
21 F.044 4,292 F.884 3.7a87
MG 1.581 ey LR LBEG
TI LETE SHEZ 54 el
R LBl SA1E LA 14 LB
i LB 13 813 LB1a G0
FE LAPE « 183 LEEY L 125
FAR SHAE] LEG8 LELs LBEa
ey 1.548 i.4688 1.214 L.ag3d
k 1.282 1.781 1.6%1 1.a8v%
i G, 158 LALE 1.872 282
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ELECTROM MICROPROBE CARBOMATE abal

SePLE T.DLr TaGHDS-MI
HELL REESDEFPTH e TQQL hw*% 1ia
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