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HEMD  SPECIMEMASTHIN  SECTIOM MICROSCOFE DESCRIPTION: MACKEMZIE
DELTE-BEAUFORT SEA SUBSURFACE CONVENTION&L DRILL CORE SAMPLES.
SEMPLE TDEMTIFICATION: TarMada-RMi
WELL MNAMESDEPTH: Gulf el al. E. Tarsiut
MNA4dE-7R-G0~- 134802249 .26 m
IMDURATION: poor either when wet or immersed in water.
COLOUR: light brown with scattered dark grey graing.
SEDLIMENTARY STRUCTURES ol anar lamination i defined by

carbonacecus filme together with a higher clayssilt content.

GR&IMN SIZESCOMPOSITION (UOLUMETRIC ESTIMATES) @
Terrigenous Constituent ¥: &5

“gravel slze: @

weand size: 44

Cement M@ 184 pore~-lining Kaolinite, 1% carbonate, ¥ quartz

avsergrowths, trace pyrite framboids,

Forosity ¥: 2% (a porosity of 28.34 and a permeability of 44.1
miltidarcies was obtained for core plug OBE, taken near the
camprl e .

Modal Size: 6.20 mm.

Sorting: 1447840 diameter ratios
386 micrometress 38 micrometres = &

Verbal Sorting Scale: poorly sorted.

GRAIM S1ZE MeME: muddy fine sandstone.

COMPOSITION: 183 monocryetalline quartz graing, =
polvervetalline quartz grains, 18X chert grains, 28X phylloid and
giltetone clastse, 16 atkali feldepar, 2 claste ot

microcryvetalline carbonate, 3w coal clasts, 1% carbonaceous
films, trace microcline, trace unaltered glauconite pellets,
trace muscovite flakes (partly altered to chloriter, trace
chlaorite.

ROCK MAME fcements, miscellanecus transported constituents, clan
designation?>: kaolinite-cemented carbonacecus and glauconite—
bearing muddy fine-grained litharenite.

PETROGEMESIZ/ADDITIONAL INFORMATION: The porosity distribution is
approximately asz  follows; 54 ie moldic, 8% is within grains
teespecially  the chert and phylloid clasted, and 153 is beluween
grainsg. At least half of this porosity is of secondary origin.




The relatively low permeability ie due to a relatively high silt
and clay content {especially pore-lining Kaclinite cement), poor
sorting  and high pseudomatrixz content, Fformed by compaction  of
the wery common ductile graine. Rhomb-shaped molds &t grain
marging  and within grains provide clear evidence for the former
presence  of space~filling and partly grain-replacive carbonate.
Honewoombed alkali feldspar grainge are also present. The
axcellent evidence for major compaction atter carbonate
decementation is provided by grossly deformed ductile ograins
commonly squeeszed into  the rhomb-shaped grain boundaries  of
adiacent competent grainse. The Haclinite lines secondary pores
between grains and even Fille szome of the moldic pores,
suggesting & relatively late origin. The same reasoning applies
to the trace quantities of pyvrite framboids.

i
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THIM SECTION MODaL abD GRaIM SIZE aAbalYSIs

Sample [.D.: Tarndda-nl
Plo of Fercentags Percentages of
Points oot Detrital

Components Components

Detrital Components

Monoorystalline 73 24,33 6. 29
Guartsz
Polwveorystalline 28 P33 11.42
Guartsz
Clear Chert 3% 12,64 16,18
Black Chert 13 4,33 5,39
SAikali ia CIRCIC 4. 1%
Feldspar
Flagioclase i G.33 #.41
Fhivlilolid Clasts oY 19.87 24,44
Yolcanic Clasts @ a.684a @.686
Chlorite = .64 1.24
Mica ] 1.606 1.24
Siltstone Clasts i B33 H.491
Coal 4 1.33 1.&4
Unidentified 2 H.487 @.83
{too emalld
Other Clasts = 1.87 2.87
Cements
Faotinite i .33
Carbonate 2 G.&7
Other i ., a3
Forosity
Intergranulars 4% 14,323
Moldic
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Intragranul ar
Flucked Grains=3
Total number of points counted minue plucked
GRaIM SIZE aMNalyYSIE

Sample 1.D.: TarMMdds-Mi

Clasze Interwal Mo, Freg Percentage
{phii af Max Frequsncy
Apparent
Grain
Dimen-—
=S Quly
1.9 ta 1.6 i@ S0
2.8 to 1.5 47 23.5
2.5 to 2.8 =y 2% .5
3.8 to 2.5 & 19,8
3.5 to 2.8 23 11.5
4.8 to 2.5 o 4.8
4.% to 4.8 = 2.5
5.8 to 4.5 < 2.4
'fc,'fc teo _,«.Ei 2 1.3
4.8 to I.5 2 1.8
£.5% o &.6 o 1.4
7.8 to 4.8 i .5
7.5 to 7.8 i #.5

GRAFHIC GRAaIM  SI1ZE CUMULATIVE PERCEMTILES
UNITS OF SELECTED DETRITaL COMPOMERNTS

Sample 1.0, TarMddm-i1
Percentiles Phi Values Micrometres

i — .
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14 1.81 285
25 1.7& 287
b5 2. 38 192 {+ine sand size?
5 Z2.98 127
&4 2,32 iéa
@5 4,74 a7

Fhiocgdy -Phidla
Graphic Sorting O rmimard s e e e e e o o i @.7a

Pt

Yerbal Sorting Scale= moderately sorted
Total Mumber of Grains Measured=26G

Mote: Moderate sorting was determined by thin section grain size
analysis whereas a qualitative estimate indicated poor sorting.
Different walue estimates of the 8dth percentile explains the
discrepancy. More moncocrystalline and polyveryvstalline guartz
grains  and fewer alkali feldspar grains were determined by thin
section modal analveis than was estimated gualitatively. In
addition, more kKaclinite cement was obszerved on a sample fracture
syrface than in thin section. Further, total porcsity by modal
apalvsis 18,330 iz lese than the porosimeter walue for a nearhy
sample (23,34 .

£33
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Ml SPECIMEMASTHIN

SECTION  MICROZCOPE DESCRIPTION: MeOREMZIIE
DELTﬁw%&MuFUQT SEs BUBSUR

FalE CORMUVERTIONSL DRILL CORE SabMPLEE.

SeMPLE TDEMTIFICATION: TarMNddna-n2

WELL  MeMEADEPRPTH: Guls gt al. East Tarsiut
MAGS-7FA-A0~134-B0- 225238 m

THMDURSTION: poor el ther when dry or immersed in water.

COLOUR: medium broen with dark grey graing.

SEDIMENTSRY STRUCTURES: sague planar laminztion defined by cosaly
filme.

GRAIMN SIZESCOMPOSITION (WOLUMETRIC ESTIMaTES?
Terrigenous Constituent w: 70

soraswel size: @

wsang sire: 45

Cement ¥ S¢ Kaolinite, trace quariz overgrowthe.
Porosity X: 25 (a poro
miltlidarcies was obtail
sampl el

permesbility of 4.8
13, taken near %

(E

o

Modal Size: 8,12 mm.

Sorting: ek 84 diameter ratios
386 micrometress 28 micromstres = 18

tn

Hd]

Yerbal Sorting Scale: poorly sort

GR&IM SIZ2E MeME: muddy fine sandstone.

micrometres thick and Taterally continuous o
centimetres) , trace reddish-brown franslucent resinous
The remainder is unidentified clay and silt-sized materia

COMPOSITION: 28 monocryetalline quartz graing, 24

polveryetallineg guarts grains, 1598 phylloid and siltstone clasts,

oo oclasts of microcrystalline carbonate, 29 muscovite flakes (in

part altered to chlorite), frace grains of sparey carbonate, 1%

chlorite flakes, i% alkali feldspar graing, 159 coaly Filme (58
&, 1
&

e
[ 1 LN
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z transported constituesnits, colan

ROCK MeME (cements U
& ed coal-bearing muddy fine-grained

designation?: ks
Titharenite.

PETROGEMHESI S/7aDDITIOMAL INFORMATION: The porosity distribution is
approdimately as folloesy 39 i moldic, 5 is withip grains and
14  disg beltwsen grains. The intragranular porosity ocours mainly

g  lteasched phwllold and Jto a leseer extent) chert clastse. The




corroded grain marginsg Jincltuding rhomb-shaped molds? o oes docle
ample  evidence For  the former presence  of carbonate cement.
Diseciution of this carbonate produced high secondary porosity.
Most of this secondary  intergranular porosiiy wa reduced,
howewver by mechanical compacition because of the re
proportion of competent grains. The lTow permeabilil
ter the poor sorting, small pore throatse because of sg
i
I

contacts, high silt and claw content and & re

proaportion of pore-lining Kaclinite cement. The Ka
lines the secondsary pores which suggests that it formed
elatively late diasgenetically.

Fluorescent lime green concentrate was added to  the epoxy
which could account in part for the relatively high degree of
grain plucking and Ffracturing. Prior to finsal Vapping, the
syrface of the E@cflmn was impregnated with clear ovancacrylate,
wihich helped to prevent further plucking during poltishing.

Pul
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Hekil SPECIMEMSTHIMN SECTION  MICROSCOPE  DESCREIFPTIONM: MaUKEMNZIE
DELTE-BEAUFORT SEa SUBSURFACE COMVEMTIOMSL DRILL CORE SaAMPLES.

SaMFLE TDENTIFICATION: TarhMddo-MN3
WELL MaMESDEPTH: Gulf et al. East
My -FE -G8~ 1 346-8872254 .15 m

Tarsiut

%S%

IMDURATION: poor, eilther dry or immersed in water.

COLOUR: medium broaen with dark grey graing.

SEDIMEMTaRY STRUCTURES: massive, possibly with some soflt sediment
deformation,

GREaIM SIZESCOMPOSITION (NMOLUMETRIC ESTIMATEDSY &
Terrigenouse Constituent Wi &8

oravel size: @
Yieand size: LY
“eilt size: o

Motlay size: 479

Cement @ S pore-lining Kaclinite {zome of which is large in
size and wermiculard, 1% guartz owvergrosths, 1% pore-lining
pyrite framboides.

Forosity ¥: 25 {a porosity of Z1.5 and a permeability of 2.7%

millidarcies was obtained for core plug OBIY, taken near the

sample’ . Giwen the large pore thraatz that are easily seen wiith a
&

inacular microscope, the permeability seems to b uch too o,
The lithology of the sample described and of the core plug must
have beesn different.

Modal Size:s B.IS mm.

Sorting: 1&M784% diameter raticos

&
ZEA micrometress 78 micrometres = 2.8
Yerbal Sorting Scale: moderately sorted.
GRAaIM STZE MaME: muddy fine sandstone.

COMPOSITION: 15 monoorystalline aquartz OQrains, =2
polyvervetalline quartz grains, 159 chert claste, 284 phylloid and
3
@<,

it

0

siltetone clasts, &4 grainsg of microcryestalline carbonate, | §d
muscovite fFlakee in part altered to claves and chliarite), 1%
atkali feldepar grains {szome of which are honevcoombed) , 50 clasts
arnd Filme of coanl, trace grains of microcline, plagicclase,
sparry  carbonate, glavconited?r, and high birefringentshigh
relief graing. The remainder is unidentified silt and clav-sized
material.

HOCE PatE O

cements, miscellanecus transported constitusnte, olan
designation :

kaolinitespvrite-cemented coal-bearing muddy fine-
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grained titharente.

1

PETROGEMESIS ADDITIONSL IMFORMSTION: The porosity distribution
approximately as follows:; 50 i moldic Sods within grains
184 iz bhetween grains. The zntragrmnuiar porosl by ooours
in  the chert and phyllioid cleasts though there are tra
monocrystalline quartz graing = well. These graine
charscterized by rhomb-shaped carbonate disscolution molds.
intergranular porosity consists of wécnm&tw argd cwverslized pores,
commanly  accompanied by rhonb-shaped corrosion molde along grain
margins., wver  hald  of  the present porcosity {especially the
intergranular  porosity = getimated to be secondary in origing
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tformed by disscliution of carbonate dthoth zs cement and as paritial
grain reglacementl . Hmﬁayuumbed atkali Feldspar grains and
flaoating ograinz provide further contributions  to  seconbdary

porcsi ty. In spite of the presently hich intergranular pmrmm1+“'

A

the porosity after removel of carbornate must  have bDeen much

higher beczuse many of the duatll- grains hawve bDeen +forcsd
against the corrosion molds  Smany of which are rhonbic of
adjacent competent oraing. Giwven these relationg, the
introduction of carbornate must have been scon after deposition.
Waclinite cement (comnonly ltarge wermicular bookliets up  to B8
micrometres wide) Tine and in rare cases Fi11 pores of  secaondary
ciriging suggesting that it formed relatively Tate
diagenstically. Fyrite as framboids also linese secondar Do &8
and is therefors similarly a late diagenetic mineral.

Pt
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THIM SECTION MODaL abD GRAIN SIZE ANALYSIE

Sample 1.0.: Tarndda-PNa3
Mo of Fercentage Fercentages of
Faints o Detrital

Components Components

Degtrital Components

Monoorwvetalline &% 21.a87 27 .64
Quartsz
Paolyorystalliineg G 4,32 5.5
Guartz
Clear Chert 3a 12.6 15,32
Black Chert a 2L.&7 .48
Sikali 1 &, 33 &,a8%
Feldepar
Flagiocclase g G.66 G.a6
Fhylioid Clasts &8 EE AT 28,94
Yolocanic Claste @ .68 G.,u0d
Chlorite 2 @ . & @, 85
Mica 4 1.33 1.78
Ziltetone Clasts 4 1,32 .78
Ceoal = i.ga 1.28
Unidentified & 2.66 Z.55
Ctoo smalls
Gther Clasts 7 2.33 2.78
Cemente
Haolinite @ @, 66
Carbonate @ 4,08
Other a3 {.66
Forosity
Intergranulars o] lg. 33

Moldic
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Intragranular
Flucked Grains=1i
Total number of
GR&IM SIZE alNalyYsIR
Tartdde-p3

Sample 1.0

Clase Interwal B
Cpb i ot Max
FAapparent
Grain
Dimern-
=1 on
1.% to 1.8 v
2.8 to 1.5 i7
2.9 to 2.6 =5
2.8 to 2.5 1
2.5 to 2.8 2
4.8 to 3.5 ia
4.5 to 4,6 i3
3.0 to 4.5 &
2.5 to 9.6 Z
A 8 to BLUE i
H.0 to 4.0 i

GRAPHIC  GRAIM

B3
[EY
LN

WHITE OF SELECTED DETRITAL COMPOMENTS

Sample 1.0, TarMHdda-MN3E

Fercentiles Phi

i 1.56 =54
B 1.83 281
ia 2. 17 222
25 2.32 e

Values Micrometres

by

pointe counted minue plucked

Freqg Percentage
Frequency

SIZE CUMULATIVE PERCENTILES

iM PHI

araines= 64

Cumulative
Fercentage
Frequenoy

(I CROMETRE?
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g 2.72 151 dfine sand sized

s .33 P

= .71 &

e 4. 26 44

Fhid84r ~Phid14)
gr&phic SQPtiﬁg O 0 PUITUBTY ) B o v o o o o o o s e e 2 é.77
2

Verbal Saorting Scales moderately szorted
Total Mumber of Grains Measureds 280
Mate: Oualitative and quantitative grain size estimates are in
good  agreement. A higher proportion of alkali  feldspar  was
determined by thin section modal analweis than was estimated
gqualitatvely., Pore-lining Kaolinite cement, seen easily in &
zample +Fracture surface, however, was not detected from  thin

section analysis,

£33
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MDD SPECIMERSTHIM SECTION  MICROSCOFE  DESCRIFTIONM: MaCOHEMZIIE
DELTA-BESUFORT SEA SUBSURFACE COMUVENTIOMNSL DRILL CORE SaMPLES.

SEMPLE IDEMTIFICSTION: TarMMddom—id
BWELL MaMESDEPRPTH: Gulsd s al. BE. Tarsiut
Mada-FR-80 - | 3S5-A82257 .88 m

IHDURSTION: poor elther when dryw or immersed in water.

COLOUR: Yight brown with dark grey graine,

SEDIMEMTARY STRUCTUREZ: planar lamination is defined by slightly
more ittty and coaly intervals,

GRAIMN SIZESCOMPOSITION (WOLUMETRIC ESTIMATES)Y @
Terrigencous Constituent ¥

e FH

Cement Y B9 pore-lining Kaolinite, trace pyrite framboids.

Forosity ¥Wp 25 Ja porosity of 26.%94 and a permeabiltity of 28
microdarcies wasg messured for core plug OB2Y, taken near  the
sampled .,
Madal Size: 8,12 mm.
Sorting: 1én 84y diameter raticos

29@ micrometres, 1& micromeires = (5.4
Yerbal Sorting Scale: poorly sorted,
GRAIM SIZE HaME: muddy wery fineg sandstone.
COMPOSTITION: 28 monooryetalline quartz Qraing, 3%
poivervetalline quarts: grainsg, 159 chert grains, 284% phyllold and
siltstone clasits, 1% muscosite flakes, I clasts of microspar-
sized carbonate, 24 coal as films and orains, 29 alkalil feldspar,
i“ clasts of sparry carbonate fsome are rounded single crwstalsd,
trace unaltered but sequeezed glavconite pellets, trace
microcliine grains {some partly altered to clavs), frace chlaorits
flakes, frace high birefringent shigh relief heawy minerals. The
remainder e unidentified 211t and clav-sized material.

ROCK MMaME (o . mizcellanscous transported constituents, clan
dezignation agtiniteg~cemented coal- and glauvconite-bearing
mudd‘ wary fine-grained litharenite.

FPETROGEMESI SAADDITIONSL INFORMATION: The porocsity distribution is
approxmately as followsy; 59 s moldic, 54 is within grains, and
159 is betweesn graine. Elongate and oversized intergranular pores
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af  secondary  origin  are accompanied by rhomb-shaped molds at
grain boundaries, indicating that szecondary porosity was formed
b the dissolution of carbonate. However, lesse secondary porosity

-
was  developed in the muddy/coaly laminae. Floating grains  and
homeyocombed alkalil feldspar grains are Common dﬁd provide furthse

evidence for the szitensive development of secondary pnruﬂztpg The

Kaolinite and pyvrite Framboids line these eea@ndﬁr pores

sugoesting  that they were formed relatively late. wﬁmﬁ&ﬁtiﬁﬁ

atter sscondary porosity development was considerable because of

the high proportion of ductilte grains Manv of these have been

compactionally forced to Fi11 the é]mﬁ“a%w and cwversized pores.
-

The combined effects of poor sorting, wery +fine grain g
sandetone,  high ittt and colay content fincluding
cementl and compection  atter secondary  porosity  development
egxplains the Tow permesbility (28 microdarcies) of the rock.
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difterence in  the amount of secondary porosity betusen
muddy coaly laminas and the sandisr laminae zw Targe and sug
that & threshold permeability is prerequisite to the exten

development of secondary porosity.

The thin section is of inferior guality because of gr
pluckingsfracturing, caused by & high mud content and bhecause
impregrating epody  was diluted with Fluorescent lime oresen
concentrate,

Y
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HerD SPECTIMEMSTHIN SECTION  MICROSCOFE DESCRIPTION: MACKEMZIE
DELTa-BESUFORT QEQ BUBSURFACE COMUVENTIONSL DRILL CORE SaMPLES.

SEMPLE TDEMTIFICATION: TarMdda NS
BMELL MaMESDEPTH: Guls si oal. Ezst Tarsiut
Madds PR -G08~ 358~808- 224808 .483 m.

IMDURSTION: wery poor either dry or immerszed in water,

COLOUR: medium brown with dark grey grains,

SELDIMENTSRY  STRUCTURES: wague planar laminze are defined by
concentrations of corl.

GRATM

SIZES !HFJ%ITZFH CLOLUMETRIC ESTIMATESDS) ¢
Terrigenou

s Lonstituent W A&

Mogravel size: §
weand size:; 38
weilt zize: S

wolay size: 37

ent pore-+illing

Cement Xy 3 pore-lining and to a t
& frambol ds.

{ (=3 r
Kacotinite, 1M guartz ocvergrowths, trace pyrit

pudej

Forosi bty HENC
miltlidarcies was obitained from core plug OBZZ, taken near
sampl e,

=

i ota porosity of 24.7 and a permeabkility of 2

o+
LI

Modal Sizer: #.2 mm.

ansSa8dy diameter Lt e

Sorting: 1 ra
388 micrometress, 88 micrometres = 3,

0

=3
MYerbal Sorting Scale: moderately sorted.
i

GRaIM SIZE MeME: muddy

COMPOSITION: 15 monoorysestal line cquartz Oraing, A
potverystalline quartz grains, 189 chert clasts, 159 phylloid and
siltstone clasts, 3 aikalil feldspar grains fpartly altered to
clayvel, 185 Films and grains  of coal, trace alttered
QY&ULUﬁiﬁQi?)g trace 8,75 mm-sized transtucent velloe amber{?),
trace plagicclase f(partly altered to claved. The remainder is
unidentitied silt and clav-sized material.

mizcellangous transported constituents, olan

HOCK MMedE Ccements,
designationd: baclinite~cemented coaly mi ool fine~grained

Titharenite,

FETHOGEMESIS/AGDDITIONSL IMFORMSTION: The porosity distribution is
mp&ruﬂzma%é¥“ as followsy 3¢ is moldic, S¥ is within grains and

22 s thQér graing. Overeized and eimrgaﬁe moids as owell  as
rhomb—shaped olide within grains and at grain margins provide
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gridencs  for substantial Cat  Teast S secondary  porasity
development  through carbonate dissclution. Floating graing,

honevoombed alkali feldspar and leached chert, polvorwvstalline
quartz and phylioid clasts  are the main contributors o
intrag rwﬁuidr porosity.  In some of the polyveryvstalline guartz
grdlnwg porosity has been developed between the guartz subgrains.
Fhomb-shaped disgssolution moldes are common in the chert  and
phvllaid claste. Pores of secondary origin (possibly  including
grain molde) are lined and in some cases filled with kKaclinite,
Simitariy, pvrite Framboids line intergranular pores  and  in
addition, e in dintragranular  pores, Compaction after
secondary  porosiy  development was substantisl as  indicated by
ductite grainz that have been squeezed into the rhomb-shaped

motds of adizcent more competent grains. Although other factors
such zs Kaolinite cementaltion may bDe imporitant, compaction atier

gcondary poroslty ﬂuwﬁ¥mmmﬁnt may be the main resson for the
i

The szample was wery poorly indurated and the cuter part  of
g ion comprises loose graing that fe11 off the sample. Only
the central portion iz representative of the rock.

P
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ROSCOPE  DESCEIPTION: MaOHEMZIE

il SPECIMENSTHIN EEQTEQH MIc
taLd COMUERNTI OMesL. DRILL CORE SaMPLES,

DELTA-BESUFORT SEs SUR

Eifffff"’ifz'LE TDEMTIFICATION:
BELL  MeMESDEPTH: Guld et al. East Tareiut

MASG-FR-00 -1 38~-887 227218 m

TERIDLIRST T O
disagorecs
COLOUR: bt caar o

SEDIMENTSRY STRUCTURES Massive mudetone Chicturbation?)
comprises shout 20284 of the thin section.

pocr when dry,  wery poor immersed in o water (partly
by iteeld after a few minutes) .,

"Zﬁ B e:_i

<
or
v 10

GRaIM SIZES ZMFﬁﬂITZfH CAOLUMETRIC ESTIMSTES? @
Terrigenous Constiltuesnt Wy 72

Ao akel size: H

weand size: 4@

weiltt size: IV

soelaywy gsize: 15

e
4+
—
3%
i
i

L
s
Er)
-3
e
i

Cement ¥ 5% Baclinite, 29 sparry carbonate cemen
oceergrowthe, 19 pyrite framboids.

Forosity ¥ 28 {a porosity of 182,89 and & permesbdlity of 2,93
mlifidarcz@g wias determined for core plug 0B84, taken nmear  the

b mxurametwég = G
Verbal Sorting Scale: wery poorly sorted.

GRaIM SIZE MaME Jigrnoring the mudstoned s muddy  wery  fine

COMPOSITION: 2 monoorystallineg quartsz GrRINE, e
polvervetallineg quariz grains, 18¥ chert clasts, 289 phylloid and
zilttstone clasts, 2 muscon/i te tlakes, s clasts e
microcrystalline carbonate graing, v alkaly Ffeldepar grains, I
coal  films and graimps, trace chlorite filakes. The remainder is
unidentified i1t and clav-sized material.

ROCH MeME fcements, miscellanecus transported constituents, colan
designation) : fi;‘Qring the mudetonsd : Kaolinitescarbonatespyvrite
&

cemented coaty and muddy wvery fine grained titharenite

1

FETROGEMESTI SS/ADDITIONSL IRFORMASTION: The porosity distribution is
approximately as folliows; 23X motdic, S is within grains and

is
12w is between grains. &t least hald of the total porosity 18

Fa o
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sgcondary, a% indicated by elongate and oversized pores with
asscciated rhomb-shaped partial molds at grain  boundaries  and
complete molds in  chert and phyelloid araing. Carbonate
digssclution waes undoubtedly the mechanisem of secondary porosity
development  because relict  sparry carbonate FEMRLNE, &N
orcicusty replacing  grain margins. The secondary porosity  was
greatly reduced by compaction after carbonat issclution, as
evidenced by corroded competent grains floating in a pseudomatrix
of  sagueered ductile grains as well as in original  matrix. Fany
ductitie phylloid and siltstone clasts have been compacticonally
torced  against competent greing along the margins of which  are
rhombi-shaped indentations, The wermicul ar Hac;sn;fw and
framboidal pyrite awmunﬁa tineg secondary pores and were thersefore
formed reltatively ltate. The poor permesbdility \mbﬁjt =
millidarcies) is related to a combination of wery fing grain size
with & large clay and i1t proportion, wery poor erfer5 g b e e
mechanical compaction dYespecialliy of ductile urnlﬁ»2, and figh
cement pragportian.

The thin EectiJnE are of gmGﬁ cquality, with surface relief
of  only  about 2 omi betwesn hard and sofi graine and &
good poltish. The : mag not diltuted with  lime ofrEsn
concentrate which could explain the superior quality of the thin
gection. & minor problem was encountered during staining of  one
m% the secticons with the +lucrescent lime green concenirate.
Jwerheating during curdng is indicated by discolouration aof  the
egzwv toooa pink colour. The stain was not azbsorbed by the epouy
in these aress.

P




Hiddl SPECIMEMNSTHIMN QEF*EﬁH MICROSCORE DESCRIPTION: MaCEEMZIE
DELTA-BESUFDRT SEA SQUBSURFSCE COMNUEMTIONSL DRILL CORE SaMPLES.
SEPPLE TDEMTIFICATION: TarPa5S-Mi
BELL  MNeMESDEPTH: Gutd st al. West Tarsiut
Pedi-78-08<- 1341072474 .98 m
TRDURSTION : poar when dry, disaggregates immediately when
immersed in water.
COLGUR: }19?% b Coaire o
SELIMERNTARY STRUCTURES: wague planar lamination. Fractures ococur
at about s 45 degree angle to the lTamination.
GRaIM BIZES CI%FU%ITEHH CUOLUMETRIC ESTIMATESS @
Terrigenous Constitusnt ¥ S8

waraeel size: 8

weand size: T8

#elilt size: T4

Aotay size:; 24
Cemant @W: D547 Haclinite, ¥ sparry calcocite Jas cement and alszo
replacing grain margins: , trace pwrite framboids.
Porosity W1 15
Modal Size: 8,848 mm.
Sortings: TEXS7B9Y diameter ratios

188 micrometress, 3% micr treg = X

Verbal Sorting Scaley wery poorly sorted.
GRA&IN ZIZ2E MaME: szandy mudstons.
COMPOSITION: 28 monocryetal line quartz OrRINE, 1¥
polyeryetalline guartz grains, 5K chert grains, 26865 phelloid
claste, 24 alkali feldspar grains, 189 muscoviite flakes fin part
aitered to chlorite and clave), 2¥ chlorite Flakes, 1K cosal
claste, ifrace unaltered glauconite pellets, frace plagiococlase
grains. Unidentified il and clav-sized material comprises the
remainder.

FETROGEMESI S-aDDIT

L{ji“ 3, ‘1 {"fe Qe_.eut’j ek, '1 ej

WNER! ol

2

} 'f (TR EY H

+"
O CUr g

3
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anecuys transported constituents, ofan
‘bonate-—cemented glauconite and cosl-
mudstone,

TORSL TMFORMSTION: Unaltered glauconite pellets
ence for & marine orign, despite the presence of
& porosity distribution 1g  approximately as
Tdic, &t tesst 30 is within grains and about 2K
ctures (at about 45 degrees to laminationd. The
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small particle size makes 1t difficu e
of  sscondary porosiiv. &1 though & is
slightly higher immediately adjacent -3 g€, i ot
Ericmwn whether these fractures were formed by drying of the core.
Exirems mechanical compaction 12  appareni  from the Frigh
rroportion  of pseudomatrix, formed by the squeezing of ductile
grains between more competent grains. The combined effescts  of
Wy poor sorting, s mudstone lithology, extreme mechanical
compac Tion ard mora-lining Kaolinite syggests thi the
permasabi ity must be werse Tow,

The thin section is of good guality althouoh sxcessive  grain
plucking during preparation required surface impregnation  with
clear cvancacrylate prior to final thinning.

e




THIM SECTIONM MODAL AMD

Sample 1.0, TarP45-Mi

Detrital Components

Monooryetalline
Guartz

Polyoryetalline
fuartz

&

Fhwlloid Clasts
thatcanic Clasts
Chlorite

Mica

Siltstone Claste
Coal

Unidenti+fised
Ctoo amalll

Other Clasts
Cements

Kaclinite

Carbonate

dther
Foroasity

Intergranulars
Moldic

GR&IM SIZE
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Foints
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-
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Intragranul ar G @0
Plucked Grains=12

Tatal number of points counted minus plucked

R
e}
o
o
o
i

it
FEA]
s
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GRSIM SIZE ANGLYSIE

Sample .03 TarP4S-pi

Class Interwal Mo, Freg Percentage Cumulative
Cpehed ot Max Frequenoy Percentage

Fpparent Freguency

Grain

Dimen—

£1on
1.5 to 1.8 i @.%3 #,.5
2.8 to 1.5 @ a.a 8.5
2.5 to 2.4 e 1.5 2.6
2.8 to 2.5 . 2.5 4.5
3.5 to 2.8 i4 FLE 11.5
4.8 to 2.5 2% 14,5 26.8
4.% to 4.8 332 14.5 42.5
T.8 to 4.5 2é 12,68 555
2.5 to 5.4 g 1%.6 74,58
H.8 to 5.5 25 12.5 g87.4
A.0 to 4.8 15 Pt 74,5
Fa.E o to 4.5 & 2.8 FELG
.5 to 7.8 4 2.6 FEL.S
2.8 to 7.5 2 i.0 72,5
2.5 to B.8 i 8.5 186 .4
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GReIM S1ZE CUMULSTIVE PERCEMTILES M PHI  (MICROMETRED

GRAFHIC
5 OF CELECTED DETRITAL COMPOMEMTS

F
UMIT

Sample I.D.: TarP48-pi

i

Fercentiles Fhi Yalues Micrometres

i Z2.25 Zia

= Z.84 1268

14 I FE
25 3.97 &ed
bt 4.,7% a4 {coarse silt-sized
P HeSE 22
& .87 i7
FE &b i@

Fhic@ay -Fhi{ 18

Graphio Sorbing ©5 rimar ) me e e s m e o e o o o o oo ool .87

i

Verbal Sorting Scales poorly soried
Total MNMumber of fGrains Measureds= 264

Mote: Less clay ie indicated Ffrom thin section grain size
analwvsis than by gualitative estimation based on examination of
the thin section and a sample fracture surface. This explainse the
poar as opposed  to owery poor sorting walue obtained by thin
section grain size analyseis. Clav-sized material is difficult to
identify  in thin section and may be mistaken for squeezed claw-
rich phylloid clasts, especially in a sample Fracture sutace.
Thin section modal analyvsie suggests a higher proportion  of
monoceryetallineg quartz and alkali feldspar grainsg  than was
estimated gualitatively. In addition, Kaolinite cement was nat
detected in  thin section though 54 is estimated in a szample
fracture surface.

LX)
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X-RAY DIFFRACTION ANALYSIS

SAMPLE IDENTIFICATION: TARP4S-N1

WELL NAME: GULF ET al. WEST TARSIUT P-45-78-868-134-15
SAMFLE DEPTH: 2474.98 METRES

NOTE: KAOLINITE(?), MUSCOVITE AND/COR ILLITE, ALKALI FELDSPAR AND
QUARTZ ARE PRESENT.

s

......

e
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HeddD SPECTIMERSTHIM SECTION  MICROSCOPE  DESCRIPTIOM: MACHREMZIE
GELTa~-BEAUFORT SES SUBSURFSCE COMUEMTIOMNSL DRILL CORE SAMPLES,

SebPLE TDERTIFICATION: TarP4a45-M2
MELL MeMESDERTH: Gulds sl al. Mest
PedB-F@-80- 1281572475, 08 m.

Tarsiut

TRIDURST IO : poror wbeen dity disaggregates immedizately  whan
immersed in water.

COLOUERE: medium bDrown.

SEDIMEMTAREY STRUCTUREDS: massive.

GR&IM SIZEACOMPOSITION (WOLUMETRIC ESTIMATESY
Terrigencus Constituent ¥y 5

“orevel size: @
H“eand size: Sd
Meilt size: 2@
wotay size: 12

Cement ¥ trace sparry carbonate.
Forosi

Modal Size: 6.878 mm.

Sorting: Tan /84 diameter ratios
288 micrometress 25 micrometres = o
Verbal Sorting Scale: poorly soried.

GRaIM ZTZE MaME: muddy wery Fine sandstone.

MPOSITION: 7Ry monocrystalline guartz, 3 polyerystaliine
qaartzg 3 ochert, 263 phvliloid and siltstone clasgts, 24 muscovite
1 ake: i alkali feldspar, 9¥ coal claste and traces of coaly
films, trace plagicocliase grains, trace microcling, trace
unaltered oglauconite pellets, Unidentified clav- and silt-sized
material comprizes the remainder.

ROCH MaME (cements, miscellanecus fransported constituents, colan
designaticny: glauconitescoal ~bearing muddy wery fine grained
titharenits,

PETROGEMESTISAADDITIONSL IMFORMATI H: Fare unaltered glauconitie
pellets are good sevidence for & marine origin, in spite of  the
presence of ocoal olasts. Porosity iz distributed approdimately as
Followuws v s moldic, 2 iz within grains and 114 is  betusen
grains. The small grain size precludes detailed analysis of
textural relations Extreme mechanical compaction, howewer, is

1

well  shoun by the
squeszing of ductile g

e quantity of  pessudomatrix,  formed by
ming betwesen more competent grains. The
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permeabiiity must ke wery low (probably less than a2 millidaroyr,
cwing  to o the poor sorting, wery fine grain size Gwith a2 largs
ittt and clay componsnty and extreme mechanical compaction.

The thin sections are of moderate gqualtity  though surtace

impregnation with clear cyancaorylate was reguired prior ta final
thinning of the secti

t

{
¥




SECTION
LgSJRFMLW

MIC
20

CROSCOPE  DESCRIPTION:
WERTIOMASL DRILL CORE

M1 D
e Ty

SFECIMEMSTHIN
BESAUFORT BES 5

-] 5
Beet Tarsiut

SErFLE TDEMTIFICATION: TarPd®s
BELL MMAMEADEPTH: Guld s al.

PedB-PR-08- 135157247

s
i
i
-

TRDURSTION: moderate when dis
@+%@r immersion in water.,
OLOUR: medium brown .

aEULHENTﬁET STHUCTURES

ary, r

i
e

aggreg

]
n

mass iy

QEITION CUVOLUMETRIC ESTIMATES! @

i+ Z
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e DHENE TE
SEMPLES,

dtes

i reu

Terrigencus Qrmtiauent e 85
Agravel sizey 8
Aeand size: 26
weilt size: 28
Holay size: 25
Cement w1 Kaoclinite?, trace framboidal perite trace sparry
carbonate.
Forosity W 15
Modal Size: 8.84 mm.

j&A784 diameter ratios

188 micrometress, 37 micrometres = 33
Verbal Sorting Scale: wery poorly soried.
GRESIM ZTZE MaME: zandy mudsione,
COMPOSITION: 288 monocrwvstaliine quartz, 3 chert, 18X muscovite
Cin opart saltered fto chlorite and claved , 28X Dh‘}¥m3ﬁ clasts, 1«
atkali Feldspar, e grainsg and Films of coslscarbonacenus
material, fitrece altered(?) glauconite or chlorite. Unidentified
cliay and silt-sized material comprises the remainder.
ROCH MAME (cements, miscelltansous transporised constituents, ol an
designationd micaceouss carbonacenus sancy (titharenitic)

mudstone .,

FE IMFORMSTION: The

4ﬁQFH>1W§ BE %Qi%uWﬁ: 1% ie moldic and most of fhm
145 or so  is intergranultar. Bwidencs for L
& egsched grains. Textursal F@}aﬁiﬁﬁi are
# : ¥ the  amall particle s=size.
of major importance, as shown

mec [y

hetusen the

zoueszring of ductile
more  competent

stribution

orains.

remaini

g‘,n’;"i el

cifFicul
Mechanical
by the high
phevtioia aod
The

i
i
ity

B :3:& ]




S
ol the exirems mechanical compaction.

o
T i
0
-
i

it tprobably omuch tees
N moar sarting, the sma

wes  a probdem because  the spody ol
gr miltlimetre or so of the sample. The problem
e extent by impregnating the surfece of  the
vanaaorytate prior to Final thinning.
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M SFECIMEMSTHINM  SECTION JIC"“Q(E?E DE?

SORIFTION:  MalE

DELTa-BESUFORT SEA SUBBURFACE COMUENTIOMSL DRILL CORE SaMPLES.

SeMPLE IDERTIFICATION: TarP45-04
MELL MapEASDERPTH: Guld si al. BMest Tarsiu
FodBeFh-ff- 138~ 1872477 %8 m.

Bl

IMDURSTION: moderate when dryw, dizagoregates a |
immersion in water.

COLOUE: dark brown.

SEDIMEMTARY  STRUCTURESZ: minor wague sandier 1en
gocur in the thin section.

piominutes

e

GReIM 512
Terrigena

EASCOMPOSITION (VOLUMETRIC ESTIMATES) &
" _

z Constituent #:

ff}.“
i

weilt size: 25
wotay size: 25
Cement Wi Kaolinited?, trace {ppmy framboidal perite.
Foroasl ty #p Z8
Modal Size: @.84 mm.
mortings j&ns849 diameter ratios
128 micrometress 37 micrometres = 41

ERZITE
after

re-shaped Taminas

g

GRAIH BIZ2E MaME: sandy mudstone.

25 monoorystalling auariz araing, 2
& quartz grains, 59 chert grains, S muscosite
T alttersd to chiorite and clavsd, 18% phyllolid and
te dnoa Targely peeudomatriaxy , 29 chlorite flakes,
trace fiilmes of coal. The remainder is unidentified
~zized material. Organic matter content iz probably

doing by the dark brown cotour,
ments, miscellansous transported consgtituents, ola
coal- and mica-bearing s ancly Clitharenitics
s

PETROGEMNEZIZ /ADDITIONSL INFORMSTION: Mechanical compaotion
the main diagensetic process, though there are ?

i, v,
ey
porosi iy, mainly as lois and ieached gra . =l though

& g
poroasity e sstimated at 28X, fthe permeability must be wery

Cprobebly omuch Tees tharn s millidaroy) because of the wery
sorting, fine particle size, and mechanical compaction.

races of secondary
ins

the
1 e
f:‘ [ ming

e}




Ore of the thin zections is of good guality while the other
iz poor. To minimize excessive grain plucking, the surface of the
thin section was re-~impregnated with clear crvlate prior to
final thinning. Staining of epoxy wiith the cent lime green
stain wase not carried out because of the fine grain size and the
grcessive grain plucking.
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HesfdDn SPECTMEMSTHIN SECTION MICROZCOPE  DESCRIPTION: MaCHEMZIE
DELTS~BESUFORT SE& nU%*L??MiE CORMEMTIONMNSL DRILL CORE SapPLESR.

SEPFLE TDEMTIFICATION: TarpP43S-rMHE
MELL NQNEfDEWTHz Gultt gt al. MWest Tarsiut
Fdb-FR-gi- 138~ 157247 ;
IMDURSTION:  moderats when dry, diss S ominutes
aii@r immesion in water.

OLOUR: light brown,
5E&;MhMT&RT STRUCTURES: plarnar laminated,

fe2)
B
511
e
]
i
e
L
-
e
HH
o
o

GRaIM SIZESCOMPOSITION CVOLUMETERE ESTIMATESD ¢

Terrigencous Constituent h: a5
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Cement ¥ trace pyrite framboide, trace fppmd sparecy carbonate
cin part replaces grain marging? .

Modal Size: 8,83 mm.

SBortings: Pansadl dis
125 micrometres

.

o
I
ool
=
ot

P-4
it
-
¥

Ea

zancy mudstones.

COMPOSTTION: 154 monoorvstal lineg aquartz o aing, 1%
polwverwvetalline quartsz mrAirﬁ e chert clasts, 1% phylicoid
clasts  inoe parily o jﬁﬁw4?r1x}; % &lks =

=

: SLART 4 18
Lin par 3

TE e
EEEE s TS 1
e

-

t
i

muscoesite Flakes alttered to chlorite = claved , 39 coal
grainse. Unidentified =ilt and clav-sized material comprises the

remelnder .

=
[N
]
LI
e

cellanecus transported constitusnts, o

ROCK MaME dcements, i
Yy omicacecus  and coal-bearing sandy (litharenitic)

designati

kA
mudstone.,

FETROGEMNEST S/ SDDITIONSL  IMFORMSTION: Mechanical compacticon was
the most important diagenetic event though the small
size preciudes detziled analwvsis in thin sections of ordinary
thickness, Secondary porosity  appears  to have been  of  minor
1mgmr TAaMCE.,

The epowsy  only penetrated 8.5 o into the sample, which
euxplaing why only one of the thin sections iz of good guality., To
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mimimi

ze grain plucking, the surface of the ithin secltions  were
impregrated with clear cvancacrylate pricor fto final thinning. The
fluaresc 1 gresn stain for epody was not used becausse  the
gtaln wo orbed by cltay and silt-sized material.

P
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b

TEfi h? ﬁ::::?ﬁ &W%ﬁmipmiwﬂz MeCEEMZTE
RFACE COMUERNTIOMSL DRILL CORE SaMPLES.

HiddD SRPECIMERASTHIFM 2B
DELTE~BEAUFORT SEs SURSU
SeiPLE IDERTIFICSTION: TarP45-pa

WELL MMaMESDEPTH: Gultd sf al. Best Tarsiut

FrodBeFl-ff~ ]34~ 1872477 .78 m

IHDURSTION: moderste when  diry, disagoregates by itseld a  few
¥ g Lareg :

minutes atier immersion in water.

COLOUR:

s“r [l X2 -

iL

H
3
ey

SEDIMERTAREY “TFHFT RS wague planar lamination is  detined b
slight grain size warliations.

GReIM STZESCOMPOSITION JUVOLUMETREIC ESTIMATES) &

Terrigenous Constituent Wi 25

Aorassel slze: O
neand size: I8
weilt sizes &6

Yotay sizer 25 (though some of this may be pseudomairiux

Cement ¥ frace pyrite framboids.

Sorting: 1807348 diameter ratios
188 micrometres,,” 37 micrometres = &8

poorly sorted,

]
i
o
fr}]
ot
117
5
i
JemE e
e
fn
i
]
[
et
T
s
1]
-

GRATR SIZE MaME: sandy mudstons.

GO OSTITION: 28 monocrystal tins cquartz arains, is
potveryetalline  gquartz grains, 3% chert clasts, at  least Z0X
peeudomatriy of ductile phylloid clasts, ¥ muscovite flakes, 19
atkali feldspar grains, 184 coal grains and carbonacecus Flakes
fup to 2 ommowider , trace pyrite, high organic matter content.

ROCK MASME {cemsnts, miscellanecus transported constituents, colan
dezigrnation): organic-rich coaly sandy (litharenitic? mudstone.

FETROGEMRESIS 7 ADDITIONSL TRNFORMaETION: Guiet water conditions are
flakes

indicated by the thin subborizontal Carbonacecus akes, The
major  diageneltic event was mechanical compaction, resulting in
the production of peseudonatrix from ductile greins.  The small
particls size makes detailed Qw%rmgrﬁphln analysis difficuli, but
it appears that secondary porosity development was negligible.
The sample has a ressonable  amount  of  porosity bt the
permeability must be negligibles, giwven the poor sorting, small
particle size and degrese of compacliion.
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of both sgcti
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HEMND  SPECIMEMNATHIM SECTION MICROSCOFE DESCRIPTION: MaCREMZIE
DELTA-BEAUFORT SE& SUBSURFACE CONVENTIONAL DRILL CORE SAMPLES.

SeMPFLE IDEMTIFICATION: TarP43-N7
WELL NAMESDEPTH: Gulf et al. MWest Tarsiut
P-45-78-88~-135-153/2488 .38 m.

INDURASTION: moderate when dry, disaggregates by itself a few
minutes after being immersed in water.

COLOUR: dark braown.

SEDIMEMNTARY  STEUCTURES: vaguely laminated with some sandy
hioturbated areas. One S mm-thick lamina contains no  sand-size
fraction.

GRAIN SIZE/COMPOSITION (VOLUMETRIC ESTIMATES) @
Terrigencus Conetituent ¥: 84

soravel size: @
Y“eand size: 45
“eilt size: 24
“oclay size: 15

Cement i i calcite {in part replacing grain margins), trace
quartz overgrowths and pyrite framboids.

Porosity X1 15
Modal Size: B.67 mm.

Sortings 1&64/°894 diameter ratios
288 micrometress 4 micrometres = &z

Verbal Sorting Scale: wvery poorly sorted.

GRAaIM  SIZE MAME {of the main lithology): muddy wery Fine
sandstone.,

COMPOSITION  f{of the main 1ithology?r: 464 monocryetalline quartz
grains, 24 polyvcrystalline guartz grains, 18X chert clasts, 204
phvliloid and siltetone clasts (much of which ie transformed to
peeudomatrixy , 24 alkali feldspar, 54 muscovite flakes (in part
altered to chlorite, carbonate, and clays, 5¥ coal grains and
flakes, trace unaltered glauconite pellets, trace plagioclase
{partly altered to clays, trace high birefringentshigh relief
mineral. The remainder ie unidentified clay~ and silt-sized
material.

ROCK MAME {cements, miscellanecus transported conetituents, olan
designation?: coaly and glauconite-bearing muddy wery fine
grained litharenite.

PETROGEMESI S ADDITIONSL INFORMATIOM: & marine origin is suggested
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by the unaltered glauconite pellets, in spite of the abundant
graine and flakes of coal. Elongate and oversized pores, as well
ag Floating graineg are common in the sandy bhioturbated areas.
Leached intragranular pores in phylloild clasts and moldic pores,
are also present, though rare in these bicturbated mud-poor parts
aof the sample. Rhombic molds at grain marging and rare remnant
sparry calcite replacing grain margins leave little doubt  that
the secondary porogity in the bioturbated areas was formed by the
dissclution of sparry calcite. Elsewhere in the sample where clay
and silt ie common, there is also evidence for secondary porosity
as rhomb-shaped molde in  chert grains, molds and isolated
oversized pores but these are rare. The difference in abundance
in  secondary porosity is undoubtedly related to permeability
differences between the mud-rich and mud-poor litholagies.
Mechanical compaction was the most important dizgentic process in
the muddy sandstone lithology which comprises most of the sample.

Grain plucking was reduced by impregnating the surface of
the sections with clear cvanoacrylate priocr to final  thinning.
The calcite was etched several micrometres and was stained =&
bright red. The fluorescent lime green epoxy stain was not used
because of the high percentage of clave and the problem of grain
plucking.

B




