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INTRODUCTION

Jacques/McClelland Geosciences Inc (JMGI) was retained by the Terra Nova Alliance to
investigate and report on the geotechnical conditions at the proposed sites of subsea
completions (Glory Holes, Anchor Piles and Flow Lines) at the Terra Nova Development
site, located on the Grand Banks offshore Newfoundland (Jacques/McClelland
Geosciences Inc., 1997).

The study comprised a total of:

- three boreholes and piezocone penetration tests (PCPTs) to 13 m, five boreholes
and PCPTs to 42 m at five glory hole sites;

- six boreholes and PCPTs to 40 or 45 m at three anchor pile sites

- 20 boreholes and PCPTs to 3 m depth along * flow line routes.

The field work was completed between 6 July to 21 July, 1997 onboard the drillship MV
Norskald. In-situ testing comprised PCPTs and sediment samples taken with the Fugro
Engineers Wip sampler. Onboard laboratory testing of samples was performed to determine
physical properties to aid in classification. The onboard sample descriptions and laboratory
results are presented in the Terra Nova Development Preliminary Field Report on 1997
TNA Offshore Geotechnical Investigation (Jacques/McClelland Geosciences Inc., 1997).

The onshore laboratory investigation comprised additional classification tests, physical
property tests and strength testing including unconsolidated-undrained tests, triaxial
compression tests and direct shear tests performed on undisturbed and reconstituted
samples. The in-situ testing results, final stratigraphic profiles, classification and
geotechnical testing results are presented in the Terra Nova Development Report on 1997
TNA Offshore Geotechnical Investigation (Jacques/McClelland Geosciences Inc., 1997).

GSC-Atlantic (GSCA) contracted Petro-Canada to extend Glory Hole site GS1_97 from a
depth of 42.00 m to 52.63 m with almost continuous sediment sampling. GSCA chose to
extend one hole to ensure that the major shallow seismostratigraphic units (Sonnichsen and
Cumming, 1996 *) were penetrated and sampled. GS1_97 was selected for extension
because it was the longest borehole close to GSCA’s existing seismic coverage . The
GS1_97 extension core samples were split, described, photographed and subsampled
onboard by and brought back to the GSC-Atlantic Core Repository. Meghan MacCarthy of
GSC-Atlantic was aboard M/V Norskald in order to digitally photograph, describe and
subsample all recovered borehole sediment cores.

K & K Geoscience was contracted by G.Sonnichsen of GSC-Atlantic to:

1) compile the GSC-Atlantic digital photography, sediment descriptions and PCPT
data for Terra Nova boreholes GS1_97 and A3_97;

2) describe and subsample the extended portion of GS1_97;
3) to locate any hardpan layers in the Flow Line route boreholes and compile the GSC-

Atlantic digital photography, sediment descriptions and PCPT data for those
boreholes.



DATA PROCESSING

Digital Photography

GSCA provided 430 Adobe PhotoDeluxe jpeg files of the digital photography taken
using an Olympus 300L digital camera. The jpeg images for eight Glory Hole boreholes
(EFN1A_97, EFN1B_97, EFN2_97, EFS1_97, FEI_97, GN1_97, GS1_97 and
GS2_97), one Anchor Pile site borehole (A3_97 ) and nine Flow Line Route boreholes
(FPSOB, FR1_1B, FR1_2B,FR1_3B, FR1_6B, FR1_7, FR4_1B, FR4_3C and
FR4_4B) were processed using Adobe Photoshop 2.5.1. The images were rotated to a
vertical position (top of the core up), auto adjusted, cropped (to reduce the file size) and
saved as PC LZW compressed TIFF files. The sample number, sample depth, tiff
filename, quality of image and other appropriate comments were recorded (Appendix 1).

Cone Penetrometer Testing (CPT)

The raw CPT data of the individual pushes for each borehole were provided as
compiled PC ASCII data files by JMGI. The CPT datafiles consisted of record number,
depth (metres from the start of each push), time (seconds from the start of each push), cone

tip resistance (q, : Mpa), sleeve friction (f; : MPa), friction ratio (Rg) and pore pressure (u,
: Mpa).

The sleeve friction measurement (f;) is offset from the cone tip resistance
measurement (q¢ ) by 11 cm. This offset could not be corrected by simply shifting the
sleeve friction datapoints. The depth correction for the sleeve friction was made using the
MacCombine (version 1.0) program written by David Mosher. The MacCombine program
combined the original depth and q. values with the corrected depth (actual depth) and sleeve
friction values by finding the closest corresponding depth for each value and combining the
data.

The measured q, and f, values may not represent true total stress resistance of the
sediment as a result of water pressures acting on the exposed surfaces behind the cone tip
and on the ends of the friction sleeve (Robertson and Campanella, 1988). The g, value was
corrected for unequal pore pressure effects using:

qt = qc +uz (1-a)

where

q¢ = corrected total cone tip resistance

qc = measured cone tip resistance

up = pore pressure generated immediately behind the cone tip
a  =net area ratio (equal to 0.75)

Robertson (1989) outlines a procedure to normalize total cone tip resistance using
vertical effective stress. The CPT data in this study was not normalized on the advise of
GSC-Atlantic.

Measured pore pressure was corrected for hydrostatic pressure. Hydrostatic pore
pressure Uy was set to zero at the start of each push and kept at zero for the entire push.The
hydrostatic pressure for each measurement was calculated as follows:



ug =z * 9.81 *pg,

where
z = distance from the start of each push

Py = density of salt water assumed as 1.024 g/cm?3

The measured pore pressure (uy) was corrected for the effect of hydrostatic
pressure using:

u=1up-1Up

The sleeve friction ratio (R;) was recalculated using the depth adjusted f{ and the
following:

Rf= (f/qp) * 100%

where

Rf = friction ratio

fs = measured sleeve fiction

q¢ = corrected cone tip resistance

The raw CPT data for each of the Glory Hole, Anchor Pile and Flow Line route
boreholes was compiled into 3 excel 5.0 datafiles. The corrected CPT data for GS1_97,
A3_97, FPSO, FR1_1B, FR1_3B and FR4_1B was compiled into one excel 5.0 datafile
for each site. Each corrected datafile comprises the original raw data and the MacCombine

corrected depth (m), measured cone tip resistance (q, : MPa), measured sleeve friction (f; :
Mpa), measured pore pressure (up : Mpa), corrected pore pressure (u : Mpa), total cone tip
resistance (qy) using both measured pore pressure (uz) and corrected pore pressure (u),
friction ratio (R¢) using both values of q; and the cpt soil classification (see “Soil
Classification and Core Description” section of this report). The data was then saved in
excel 4.0 format and imported into Kaleidagraph 3.0.

Grain Size Analysis

Sieve and hydrometer grain size analyses were conducted by JMGI according to
ASTM Method D422. The results were presented as percent passing (Glory Hole and
Anchor Hole Preliminary Field Reports) and percent grain size distribution curves and in
table format (Flow Line Preliminary Field Report).

Cumulative relative frequency percentage curves and data tables were provided by
the GSC-Atlantic Sedimentological Laboratory (Appendix 2) for the additional GS1_97
borehole grain size subsamples taken at the GSC-Atlantic Core Laboratory.

The percent grain size was calculated for GS1_97 and A3_97 from the percent
passing grain size data supplied by JMGI. Cumulative grain size percent was calculated for
GS1_97, A3_97, FPSOB, FR1_1B, FR1_3B and FR4_1B in individual Excel 5.0
datafiles.



Soil Classification and Core Descriptions

Unified Soil Classification

The Unified Soil Classification System (USCS) is commonly used in civil
engineering practice. The basis for the USCS is that coarse-grained soils are classified
according to their grain size distributions, whereas the engineering behaviour of fine
grained soils is primarily related to their plasticity. Therefore only a sieve analysis and the
Atterberg limits are required to completely classify a soil in this system. A summary of the
USCS Soil Classification is shown in Table 1.

Table 1
Unified Soil Classification

Coarse grained

Gravels

GW - Well graded gravels, gravel-sand mixtures, little or no fines
GP - Poorly graded gravels, gravel-sand-silt mixtures

GM - Silty gravels, gravel-sand-silt mixtures

GC - Clayey gravels, gravel-sand-clay mixtures

Sands

SwW - Well graded sands, gravelly sands little or no fines

SP - Poorly graded sands, gravelly sands little or no fines

SM - Silty sands-sand silt mixtures

SC - Clayey sands, sand-clay mixtures

Fine grained

Silts and Clays - liquid limit less than 50

ML - Inorganic silts and very fine sands, rock flour, silty or clayey fine sands or
clayey silts with slight plasticity

CL - Inorganic clays of low to medium plasticity, gravelly clays,sandy clays,silty
clays 7?

OL - Organic silts and organic silty clays of low plasticity

Silts and Clays - liquid greater than 50

MH - Inorganic silts, micaceous or diatomaceous fine sandy or silty soils elastic silts
CH - Inorganic clays of high plasticity, fat clays
OH - Organic clays of medium to high plasticity, organic silts



CPT Soil Classification

The CPT data for the boreholes GS1_97, A3_97, FPSOB, FR1_1B, FR1_3B and
FR4_1B was classified using the Simplified Soil Classification Chart for Standard
Electronic Friction Cone (Robertson et al.1986). This classification uses friction ratio (R¢)
versus log total cone tip resistance (q) to define 12 soil behaviour type zones (Table 2).

Table 2
Simplified Soil Behaviour Type Classification for Standard Electric Friction Cone

Zone  Soil Behaviour Type

- sensitive fine grained

- organic material

- clay

- silty clay to clay

- clayey silt to silty clay
- sandy silt to clayey silt
- silty sand to sandy silt
- sand to silty sand

- sand

10 - gravelly sand to sand
11 - very stiff fine grained
12 - sand to clayey sand

0NN AW

O

Core Description
The core description was based upon the initial visual grain size description and
then modified by grain size analysis data where available. Sediment containing gravel was

classified after Folk (1968) and sand-silt-clay mixtures were classified after Shepard
(1954).

DATA COMPILATION

Digital Photography

K & K Geoscience was contracted to integrate the core photography with the core
descriptions and CPT data. In order to provide the best quality photography the images
were compiled and printed in letter size page format. To reduce processing time and
maintain photographic integrity the only modification to the images was an auto adjustment
made in Adobe Photoshop 2.5.1. The images were scaled in the final format but file size
was unchanged in order to maintain image quality. The downhole images are shown from
left to right and where applicable a metre tape was used as the scale for images to the right
of the metre tape.
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The following borehole images are presented at the end of the written section of this report :

1. Glory Holes - EFN1A_97, EFN1B_97, EFN2_97, EFS1_97, FEI_97, GN1_97,
GS1_97 and GS2_97;

2. Anchor Pile site borehole - A3_97;

3. Flow Line Route boreholes - FPSO, FR1_1B, FR1_2B,FR1_3B, FR1_6B, FR1_7,
Fr4_1B, FR4_3C and FR4_4B

Soil Classification, Core Descriptions, Grain Size and CPT Data

The Unified Soil Classification, Core Description and CPT Soil Classification were
digitally compiled as separate logs utilizing the software package AppleCORE v0.7.5g. The
AppleCORE digital logs incorporated the sediment classification, core description and
sediment subsampling.

The AppleCORE Unified Soil Classification is based upon data obtained from the

JMGI Terra Nova Draft and Preliminary Field Reports. The JMGI Terra Nova Draft Report
contains summary tables consisting of samples recovered and the Unified Soil
Classification of the samples tested. The JMGI Preliminary Field Reports contains the
visual core description and incorporates core condition, core consistency, reaction to HCL,
core colour, visual texture and grain size, lithologic contacts, bioturbation intensity,
presence of shells, presence of organics and other visible features.

The AppleCORE CPT Soil Classification is based upon the Simplified Soil
Classification Chart for Standard Electronic Friction Cone (Robertson et al.1986). For each
depth interval where both q; and R¢ values were calculated the soil behaviour type zone was

identified.

The AppleCORE Core Description is based upon the visual descriptions provided
by: 1) JMGI (Preliminary Field Reports); 2) Meghan MacCarthy of GSC-Atlantic (field
notes); and 3) K & K Geoscience (for the extended section of GS1_97). The visual core
descriptions incorporate core condition, core consistency, reaction to HCL, core colour,
visual texture and grain size, lithologic contacts, bioturbation intensity, presence of shells,
presence of organics and any other visible features. The AppleCORE Core Description was
modified by the grain size analysis data provided by JMGI and the GSC-Atlantic
Sedimentological Laboratory.

The AppleCORE Unified Soil Classification (Appendix 3), Core Description
(Appendix 4) and CPT Soil Classification (Appendix 5) for GS1_97, A3_97, FPSOB,
FR1_1B, FR1_3B and FR4_1B were printed at 5 m downcore intervals.

Each of the three AppleCORE graphic lithology logs were exported as pict files (at
scales of 1:250 and 1:25) and imported into Aldus Freehand 5.0. The entire length of the
borehole was exported at a scale of 1:250. Ten metre length intervals were exported at a
scale of 1:25 and further scaled to 1:12.5 in Aldus Freehand 5.0.

A Combined Core Description was made by superimposing the Core Description on
the CPT Soil Classification in Aldus Freehand 5.0. In instances where there were intervals
of both CPT data and sediment sample the Core Description was used.



The cumulative percent gravel, sand, silt and clay were plotted using Kaleidagraph
3.0 for GS1_97 and A3_97. No clay percentages were given for the Flow Lone Route
boreholes and silt percent was defined as silt/clay percent. The cumulative percent gravel,
sand, silt /clay were plotted using Kaleidagraph 3.0 for FPSOB, FR1_1B, FR1_3B and
FR4_1B. The cumulative percent plots were plotted at the same scales (1:250 and 1:12.5)
as the AppleCORE lithology logs using Kaleidagraph 3.0. The plots were imported into
Freehand 5.0 and coloured.

The four lithology logs and cumulative grain size plots for each borehole were
compiled into a tabloid size format file and a letter size format file using Freehand 5.0
(Appendix 6 ). The tabloid size format comprises the entire length of each borehole and the
letter size comprises 10 metre downcore intervals of each borehole.

The final Aldus Freehand files comprise the Combined Core Description, Core

Sample Identifier, Cumulative Grain Size, Sleeve Friction (f; ), Sleeve Friction Ratio (Ry),
Total Cone Tip Resistance (q;) and Corrected Pore Pressure (u) as both tabloid (1:250) and
letter size (1:12.5) plots. These plots are presented at the end of the written section of this
report.
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Glory Hole
Borehole Photography
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Anchor Pile
Borehole Photography
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Flow Line Route
Borehole Photography
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Legend

Unified Soil Classification

GW - well graded gravels, gravel sand
mixtures, little or no fines

SW - poorly graded gravels, gravel sand
mixtures, little or no fines

«"«"d  SP - poorly graded sands, gravelly sand,
R little or no fines

SM - silty sands, sand silt mixtures

CPT Soil Classification

o 5 Gravelly sand to sand - -
**1 Sand
:E:E:- Sand to silty sand ::::::::::
:::::_ Sand to clayey sand

Grain Size Analysis

- Gravel Sand

-*--1  SC - clayey sands, sand clay mixtures

we o CL - inorganic clays of low to medium plasticity,
o gravelly clays, sandy clays and silty clay

CH - inorganic clays of high plasticity, fat

clays
Clayey sand :-::::: Clayey silt to silty clay
Silty sand to sandy silt <]  Silty clay to clay
Sandy silt to clayey silt i Clay
Silt Very stiff fine grained

Silt/Clay Silt - Clay

(1 of 3)
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Contacts

Sharp weesrsss Gradational sssss555 Bioturbated

Physical Structures

& . Graded Bedding % - Reverse Graded Bedding

Lithologic Accessories

& Cobble Sand Lenses add Shell Fragments

* Pebble ===~ Silty/Clay Lenses i Wood Fragments
e Gravel LRR R Organic Black Flecks
LR Pebbles/Granules Py Pyritized Worm Burrow

Core Disturbance

| Slightly Disturbed S. Very Disturbed

Bioturbation

- Abundant

Common Moderate Rare Barren

(2 of 3)



Legend

Subsamples
d JMGI density
w JMGI water content
es JMGI grain size
pp JMGI pocket penetrometer
t JMGTI torvane
Gb GSC-Atlantic bulk
Gf GSC-Atlantic foram

Ggs GSC-Atlantic grain size

(3 0of 3)
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Description
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Depth (metres below seafloor)

Combined
Core
Description
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Depth (metres below seafloor)

A3_97

Combined Cumulative Sleeve Sleeve Total Cone Pore
Core Grain Size Friction Friction Ratio  Tip Resistance Pressure
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Depth (metres below seafloor)
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Combined
Core
Description
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Depth (metres below seafloor)

Combined
Core
Description
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FRI_3B
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Appendix 1



97 Norskald :Terra Nova

Borehole : §-PSO8B - all waspit cere |
Book Photo
Sample | Depth | Length | Length Tiff
No. (m) (m) (m) filename Comments
Ri ) C, 3¢ F"psob )
h?2 0.5 0.25 fpsch -h2
h3 e o.lo fpsob -H3
hy L5 0.2¢ fosob -hl |- dallec thinks “hacdpan ” - but highly sty rbed - sayys
hS 2.0 0. 20 f’;)sob .h& ndren accwade sampie v /)/PZ‘f‘c»
hi 2.5 | 0u3 'F:p.sobubb




97 Norskald :Terra Nova

Borehole : FRI- 18 - flow lne route - all unsplif cae

Book Photo
Sample | Depth | Length | Length Tiff
No. (m) (m) (m) filename Comments
hl O © . 4-b 'Fr‘-/bhi
h 2 0S5 0.37 cl.lbh2
h3 IO o8 fci-lbhS
hi 1S 0.10 fri-bhy | “hardpan ”
hS 2,0 0,13 fol-ib hS | “ hardpan “  but nolas hard as hy
hi 2.5 OO fe)-1bhb i




97 Norskald :Terra Nova

Borehole: Frj- 28 Flow hine Raude

- all cm.S/aa'/‘ are

Book Photo
Sample | Depth | Length | Length Tiff

No. (m) (m) (m) filename Comments

rl (@) 0.50 frl-2br)

r2 Lo 0.30 frl-2bi2

r3 .S | oub fl.2br3

U 2.0 0.2 frl-2b Cuttings onfop (| JACGUES noles)
hs 2s | 030 £rl-2b hs | Dishubed 2




97 Norskald :Terra Nova

Borehole :

FRI- 38 Flow ne Route - all wnspih core

Book Photo

Sample | Depth | Length | Length Tiff

No. (m) (m) (m) filename Comments

1 s~ = = = = - - neo_recoden

J

h2 0.0 0.2§ frl-3bh2
h3 0.5 0.23 frl-3b h3

hiy 1O 0.06 fri3bhy | “cemented sand " but does not look kke

“haddpan” w»n  FEI-97 and FRi-I

hS 450 0.3 fc1-3bh5 | ven dense - nok quute cemented
ht 2.0 0.5 frl-3bhi - '




97 Norskald :Terra Nova

Borehole: FRI_ 68 Flow twe Rowe - all unsplt cave
Book Photo
Sample | Depth | Length | Length Tiff
No. (m) (m) (m) filename Comments
hi 0.0 05 Frl-6bhl
P2 0.5 | o008 frl-bbr2 | dense sand - jacgues nokes say "hard pan ”
h3 ? 002 Frl-tbh3| dephh Jabelled ©.Sm (h book }rlf’p(sa/‘ 2
called hardpan v jacgues Nores.
hy 1.0 6,54 fri-tbhi
hs = - = - no ecoveny
Ab_ 2.0 0.08 i no /n'uI:JSfe




97 Norskald :Terra Nova

al

Borehole : FRi-7 Flow hAne Rowke - ol unspiF core
Book Photo
Sample | Depth | Length | Length Tiff
No. (m) (m) (m) filename Comments
rl O 0.20 fri-7r1
c2 iO 0.55 fr1-7r 2| Dessicabion cracks - lamuiated ? missing bolf
= 7S J
3 2.0 0,5l fel-103 “ - foliated 2




97 Norskald :Terra Nova

-all unspickece

Borehole: 7=y -1b Flow kine Rowe
Book Photo
Sample | Depth | Length [ Length Tiff
No. (m) (m) (m) filename Comments
ri 0.0 0:S frk-ibrl
ha 0.5 0.2y Lol -ibh2)| Jooks ke *hardpan " - but softer ndrcemented
r3 1,0 0.23 fclp-ibrd
hy L5 0,30 fri-ibhl.
S5 2,0 06D Col-lbr S




97 Norskald :Terra Nova

Borehole: FRi -3C  Flow kine Roufe . qll wunsplit core
Book Photo
Sample | Depth | Length | Length Tiff
No. (m) (m) (m) filename Comments
hl 0:5 0:A2 friy-3chl
h2 /o) 0.35 fei- 3c ha| missing top of image. Jacques calls Fhis
"har“c’lpar'» v puk Meghans Noles scuj vey
dense _sand c
h3 15 0123 frk-3ch3 i
h3(2)]| - o frip-3ch¥|2)  labelled H3 (2) buk looks Like [astimage
hi. 2,0 013 e 3chiy | saus redo on phole _but ne other 1m age
hs 28 | ous fri-3chs| )




97 Norskald :Terra Nova

Borehole : FRé4 -4 3

Flow kine Rowle - all unspufcores

Book Photo

Sample | Depth | Length | Length Tiff

No. (m) (m) (m) filename Comments

) = - - — no receveny

h2 0.0 0. 36 frig-iebh2| missing bo Hom of image.

h3 0.s 0.a8 feiy - bh3| ja belled as edo

hy. /110 QO frip-bi-bhy-

LS 1S 0,25 frip-ibhS | missing _bollom of image

pt 2.0 0:3i frk-tby wihally called hardpan but then chagyg' ol
p7 a.s 0,35 Frip-lpbp 7 i




97 Norskald :Terra Nova

Jucques  fqeld  nofes only

Borehole: A3 _97 RAnchor Pile -no infarmahan wni Meghans 1og book so

Book Photo

Sample | Depth | Length | Length Tiff

No. (m) (m) (m) filename Comments

hi 0.0 040 |a3.97hl

h2 0.S 0.25 a3-97h

h3 i) .20 |a3-97h3

hi 1.5 0207 |a3-57hk

hS 2.0 010 1a3.97h5

hb 5 0. A0 qQ 3.97hb

h7 = = - = 0o _(mage

ht = — —~ = w__ "

h9 - — = - f b

hil - = = - ’

plb = - = - - "

plz_1 - - 1 T ‘
plg | iS50 a3.97pi% | _missing fop ¢ boltan of image
pAC bi O a3 9’Zp20 T “ e s 2
23 20,0 a3.77pA2

’023 1.0 Q3-77p23 v ‘

'02-5 25.0 a3--‘77/o:(-5 m;'s;n}_g ?‘vp d zn’wa\gpz

g e as.afpat| missidg jop ¢ bolfom of (mage
p2y 30,0 03-97 pasy ‘e z . “ .
p29 3iQ a3.-97p29 o

2 34 35.0 ¢3.97 p 31 he

p32 360 03-‘7710’%—’1 e - >




97 Norskald :Terra Nova

Borehole : EFNIA-97 GLory Hole - abl unspih core

Book Photo
Sample | Depth | Length | Length Tiff

No. (m) (m) (m) filename Comments

2 o 0.ik 0.8 |efnle 57 |2

h3 oS QA3 0307 lefnla-97hH3 a,ps;de deawvn > -~no

h# 1:0 O(ls Oilb n hl,. T «

hS L5 0:13 Q.15 - hS

cb 2,0 0,09 0.iS - cé

hé 2.5 020 | ©.30 w hBl  veny dishurbed
hiQ 8.5 oud7 020 e hi0o sem)  cemeated -calCareous ;7a(zgw.r noks

hi 4.0 Cu,h‘u'\‘g: 2




97 Norskald :Terra Nova

Borehole :

EFNIB. 97

C?‘AC/@ Hole

~all uns pu‘f core

Book Photo

Sample | Depth | Length | Length Tiff

No. (m) (m) (m) filename Comments

hli - = ~ - Nno _recolen

h2a 5.5 0.20 efnip-97hl2

h3 £ 0 7 " h3

2 S S 0,58 0.60 _lefnlb.9 (7p5

ok 0.5 6723 0.72 " ’oé /n/"ss/r'\rgz fop c:/'m'wage

po 14.,S 0,71 0.7 o0 | missing fop & boHom of image
T 7 </ 7 4 =
p4 /S.5 0,73 O P9 2z - ik

'K)I/ ’qls O:@C‘ 0. 72 L P// s

P12 20,S 0.78 0. 72 pl2 "

pLY 24,5 0.7k « Pl m:.s.nno TCJ’D of /m(rge

,/115 25 S 0.8 " pIS m:ssmq op bor/o:n of zmaa«
nl'7 29, 0,71 0:.72 v pl7 ‘

P ‘ ., . ",

pi8 30.S 071 072 Io/? m;Ss;:)gi ‘/t)'D (‘f/n'icgf

’020 345 0. 70 0:.72 ,020 “«

'DRI 35,8 Q.7¢L : ,o.fll .

'023 398 0. 76 0.72 ,a;& PR3 16G top ¢ botlom o//mnue -Jabelled as

232 Zenamed as clnith- /7pa43




97 Norskald :Terra Nova

Borehole : EFN 2.97  Glory Hole -onguial frles Folder exhra 13ms . Nok lisrecl
10 Meghms /o\q‘iaok
Book Photo

Sample | Depth | Length | Length Tiff

No. (m) (m) (m) filename Comments

hl 0.0 0.32 efn 2-97 b

h2 6.9 ©0i1S i h2

h3 [0 0.320 h3

h4 LS Ok -4y | ~change ) colowr drimage -bluer

hS 0 Q.22 < hy r/maae shll bluer - pmbab/e hardpan wallen in
e | #5S5 |-o J’aca/ups noles

| he P 0.4 i hé |~ /maae shll buwgr-"had £AN ggnh‘m v ih ag e

h7 3.0 Q13 «  h7

,09, 3.5 0:53 @ ."8

pe 4.5 | 065 9| eussiig fop ofimage | shll blucr

lol() = = — nNe 1Mmage e

all buS | 073 fn2-97pill| missing fop of i age .

pla ) 0.t «_pld = S e #

nl3 815 o0 '0/3 i v

,Dlll- 95 [el N o) v plel Oi : "
PIS (0.S 0.62 «pIs| missidg fop o/‘:m‘a\qe 4

'nlb = 0.0 & 'plé - - ~ "

pi7 12:5 Ok - pi7 7 e s

7




97 Norskald :Terra Nova

Borehole: EFsi.97 Grlony Hole — all unspit ccre
Book Photo
Sample | Depth | Length | Length Tiff
No. (m) (m) (m) filename Comments
rl 0.0 | Oib efs(-97c) | ~ missing bottom Of 1mage 2
NI J
f"z ":0 0,3‘? [ r2
,DS 2,0 Ollg ’ﬂ.,'.,)
hl,l- 9 » 0,285 cc hit
P £.0 0:53 FelA
p7 2.0 080 v p7|-labelled as pisten Core ea book m;SS‘n\SS/ fop
and_botlerm dF image
,.oq [TH) 0.H8 - NG /rhage
pio | 2.0 | 0,85 ofs1-17p| misiag fop € bollom of (hqge
'oID 160 0.7k pi2 “
;013 /7.0 “ o pl3 &
pIs 21,0 0.6 & '0/5‘ 2
_P_u. 22,0 o.b7 ,p/ . -
IDI'S 2.0 0.2 IDIF') . N
019 azo | o072 oitl missng  boHom of (rage - knifeininna
! T <J \J 7
pAJ 310 ¢ 74 e ,02/ m;&s.@ r'c»’o ¢ bo flom c“/:/n";({’ae.
_P_Q_Z_ 32,0 O.6H3 : ,DQ;? £ e - - .
,D:z"f‘ 36,0 077 '{)2'-/ < b
pAS 37,0 076 “ ,025“ -




97 Norskald :Terra Nova

Borehole : FEI_ 497

G’r/ow Hole

f

Book Photo
Sample | Depth | Length [ Length Tiff
No. (m) (m) (m) filename Comments
h2 = — - = no 1mage
h3 1O 0,08 008  |fel-97H3
1.0 « _ h3gl - " hamd feun "
l’ 0 “ h3b & e ar
hs = = = - DO leledd
hb /5 ? -0.03 |fer 97ht | e_of “hacdpan” lop
h7 2.0 <00 ? “ h7 w o ‘e ;
h8 295 | oup : o hE | very dishuched - JaQuis Says scftened “hacelpan
h‘? 3.0 0:30 “0, 10 ‘L hq ('LLH'MEPS' 3
h”) 3‘5 O..IS" £ 8 h/O -
hl/ U O 0.0 “Oill €5 h”
hi2 - = = — JaleX rh(.'a\ge
h i 5,5 005 0,05 |fel-TT7hik i
his 6.0 | 0ils 0:.1S  his| cuthrgs en fep 3
Pl = = = - no fe('o./e/y _
hl7 16,8 o0 ou3 |fl-97h17| Jabelled a3 h/f_/b) bufdep//w‘(g/s 6.5 -elabelle]
as i7
hib 7.0 oo |owyo? hig eul'h:szs £ .
hig 7.5 02 | 0,48 nl9| labeiled in book as bl but hi9 on wnage
'DQD 8.0 (e 15) Q20 ‘e ’0520
p2l 8.5 0.3 lox03| - pal/abelled “hacdpan * wi imqge
92‘2 g5 2 0,09 o2 ’ '1)22 ‘e - “
,p;ielfL (0.0 O,k 0.AS ‘ ,a;zg
p2i; wo | ot2 | cbo p2b| missihg top & botlom of (mage
T ~J v J
N2A7 15,0 0,80 ©: 60 4527 ‘- e ik -
,02‘1' 9.0 0.72 O.60 . 'A&‘I ‘L
'p.a‘o 20,0 023 0. 60O ‘ ,030
PS pre o860 0,60 . p3a ‘
'P"‘S'% 25,0 0.67 0: 60 ! 'p33
p35 270 | 073 | oo _p35| fabelled P34 by mishake
'93'7 34H0 0:79 60 ' ,0357
P39 32,0 | 6.27 0.2S a3l missing  potlom of image
7 7 ~J -y
phO | 36,0 | 0:48 |o.c-0b psol musisg fop & botlor dr image
’DJ}./ 300 0:.65 - ' Pl e o er
y /




97 Norskald :Terra Nova

Borehole: GN1- 97 &'ofj Hole all wunsplih cere
Book Photo
Sample | Depth | Length | Length Tiff
No. (m) (m) (m) filename Comments
2 (@) 4 0.72 jml-‘ﬂfl File mslabeiled as ¢ ¢ 1. Nok (isted in /roo bhobk
missing  botbm ofmiage
r3 10 2 0152 |gnl-97c3 | file mislebelled asc 2 Not _f1sred in leg hook
r/'," 2,0 ? Ovlb | R Yy i< 2% “ 3. - ' i
’Dl,#- Q2,0° 2 “ObS " ,D#u X a1 '01-4. (A re
m:.é.s‘n&'cj? botlom c?/iﬁag{
pb £.0 2 0,78 ob | missing top ¢ boflom of conige
f ] ~7 4 = oJ
p7 - = - - N 1M age
p 6 75 ? o7 anl-97p8 | missing fop of image
] 4 7 g T A =4
pLo 9.5 o b9 065 | plp
pil [2.S 0.63  pill missing Top ef image
[] \J L I
1013 b, S5 o8 ,oIS
Io 14 VAR O & ’D/‘-u‘ ¢
- = == a ne m*ia\s;e
Nil7 - - = = no recoveny
. _ : =)
piB - - = HO tmaqé
[} J
PRO 270 | 0.69 OHS 9{)/-‘:"7?:(0 mi.SSIIi(JY 'ﬁJ‘D ¢ boHom of Lmage
n21 a8 0 0,62 " ‘e 'ole “ = “ i i
PQS 32,0 Ol b 0.72 '023
'olzu. 33.0 .05 0.8s : ’024 mts.s:('zs;c '/w’p ¢ botom aft/ﬁaé:e
’DQL -3740 6490 0H5 i 'O-QL
p27 8.0 e 0.65 pA? ‘ ' -




97 Norskald :Terra Nova

Borehole: Gsi_- 97 G/.m:y Hole wp sph’r ancl s'plff ceres .
Book Photo
Sample | Depth | Length | Length Tiff
No. (m) (m) (m) filename Comments
LA G0 0:A4 037 35‘]-"5‘7 2
,o% Lo 0.4-05]:5-0.b B ,03 mis snr';g 'fop of i/riag{’ dis hurbed
hl 1.5 0112 0.20 hicl Jahelled as 15 redo .
05 3.0 040 Q.bL0 «_ pS | mizsina hotlom of imgge
1 - Y J ’ ~ B
’nL 4.0 057 | oo . pl g e u a - c’uéﬁ@m .
,09 8,0 O.b2 O bS : ’th “ < ¥
pq S A1) O:ibb ¢ 70 e pGlmissig bollom of image
T 7 J
plla | 3,0 1 057 | .60 pllal dishucbed sample _
_p_L& 1 O 074 075 0121 mixsing Top ¢ pbotfom (/nn'qgg
7 L~ | 7 T
Nl 16,0 [el1$70) 0,75 Pl -
p IS 19.0 “ ‘ pls
piz 23.0 0.70 075 pl7 e
'olP) A 0O 074 . plf ‘
,{).'20 28.0 0. 7% o720 ‘- 'PRO mass-:é}u 7"orc> @fuﬁn\ge
,n:u 29,0 076 070 e lo;ll m;ssmg fop ¢ bollom /Mcftge
,0523 33.0 07S 078 ' 'pJB
‘nﬁw- 30 078 lo.fB2-080 - pay ‘o
pRE — = = — ne cecolery
7 S |
Sp/fl-Cc l:\p\_(l) s Gsc- _|aFlanhe
h28a 42,0 | 040 Oryb 1.7 7h28d disturbecl core
29 42,9 0. 60 0,55 r24(1)
OtﬁD = r'.?‘z.!,\
r 30 43.8 | og¢ | ¢SS o r3¢i)
0.74% “_ r36(2)
3 ly 7 0,53 QiS5 . r3j
r32 sS4 07t | eso |« c3a0)| missiiq fop ol imace
J T J
0.73 ~32(2)
r33 YbiS 0.5 o.Sy r33
34 | 7w oto | oby £3i| missing top of image
r36 | 483 Q65 Oibl 36 e - i
r37 49,2 .49 O,50 W r37
r38 50000 | 0180 | 040  r38(1)
0.8l o r352)




97 Norskald :Terra Nova

Borehole: Gsi-97  Glory Hole  (cent)

Book Photo
Sample | Depth | Length | Length Tiff

No. (m) (m) (m) filename Comments
r 34 5,0 | 09 | 0O 1gs)97¢35 (i)

069 o r3942)
r 40 sL9 | 00723 o0 |« exol() - I@hfer coloeur

0,73 - r40)(2)




97 Norskald :Terra Nova

Borehole: GS2- 97 Glo Y Hole  all wnsplitcere,
Book Photo
Sample | Depth | Length | Length Tiff
No. (m) (m) (m) filename Comments
pl o 035 gs2.-97p1 | fle labelled ,o/llbu'fsho‘c/c/ be pi
mage Jooks like jFs upside down
'02 - - - - 00 fe(ode:’u
h3 ois 023 GSR.97 h3
h [TT®) 020 t« hi
hS (LS Ol “~ hS
hte | 2.0 — - ~ no (mqge
h7 S Ob crsl4 7h7
h& 3,0 0.09 '« h8
hq 3 — — — no_in Gge
hio a4, 0 [cHTa) 35.2-?71»10
hil .5 © A0 v plll fle named Al renamed hif
hi 5,0 015 — = Nno lrr')a\gm
ni3 5.5 0.0 — = no mmge
hly - Nno '[xsneh’a/'ra%
’alS o

oIS
7




97 Norskald :Terra Nova

Borehole : Gs2 R .97 Grlocy Hole - wnable fo faid any dikal
I 1ages fer Fhis Dc?eyholej

Book Photo
Sample | Depth | Length | Length Tiff

No. (m) (m) (m) filename Comments
hi 6.0 030

h2 LS O SC

h3 710 g 30

i 25 | o020 “_possible_haudpon "

,o S B,0 0S|

,o [ 90 o071

pl 10,0 0.6

foYe) o 0. 70

09 2. 0 076







Legend

Unified Soil Classification

GW - well graded gravels, gravel sand

srixtures, liffle.or no fines --.-] SC - clayey sands, sand clay mixtures

CL - inorganic clays of low to medium plasticity,

SW - poorly graded gravels, gravel sand !
gravelly clays, sandy clays and silty clay

mixtures, little or no fines

Tatal SP - poorly graded sands, gravelly sand, CH - inorganic clays of high plasticity, fat
= = 1 little or no fines clays
o SM - silty sands, sand silt mixtures
CPT Soil Classification
: : : Gravelly sand to sand ik Clayey sand :.:;: Clayey silt to silty clay
-1 Sand :::: ::: Silty sand to sandy silt *:*:: Silty clay to clay
T Sand to silty sand :::::::::: Sandy silt to clayey silt ] Clay
::: :' Sand to clayey sand ::::::: Silt 5 Very stiff fine grained

Grain Size Analysis

- Gravel Sand i | Silt/Clay Silt - Clay

(1 of 3)



Legend

Contacts

Physical Structures

& _  Graded Bedding - Reverse Graded Bedding

Lithologic Accessories

* Cobble Sand Lenses 293

* Pebble Silty/Clay Lenses wid
ra Gravel AR
===+  Pebbles/Granules Py

Core Disturbance

| Slightly Disturbed 5 Very Disturbed

Bioturbation

- Abundant

Common Moderate Rare

Sharp wersrsss Gradational sssss555 Bioturbated

Shell Fragments
Wood Fragments

Organic Black Flecks

Pyritized Worm Burrow

Barren

(20f3)



Legend

Subsamples
d JMGI density
w JMGI water content

gs

PP

Gb

Gf

Ggs

JMGI grain size

JMGTI pocket penetrometer

JMGTI torvane

GSC-Atlantic bulk

GSC-Atlantic foram

GSC-Atlantic grain size
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FPSO_B Unified Soil Classification
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