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SUMMARY

A study was undertaken by Earth & Ocean Research Ltd.
(EOR) of two granular resource borrow block areas in the South
Central Beaufort Sea for Indian and Northern Affairs Canada
(INAC). The purpose of the study was two-fold: to establish
the proven, probable, and prospective granular resource in the
borrow block areas, and to fit this information within the
context of a geologic framework and geologic model for the
region. This report deals with the area designated by INAC as
the Isserk Borrow Block. The Erksak Borrow Block area is
described under separate cover.

Throughout most of the Isserk Borrow Block region, the
original older, pre-marine, transgression paleosurface (top
of Unit C) has been preserved over large areas. It is observed
to form a highly dissected subaerial erosion surface that is
elevated in a northwest - southeast trending ridge across the
Akpak Plateau. The surface has been planated along the
shallow southern edge of the site as it rises toward the
shoreline and along the eastern and western flanks of the
Akpak Plateau where it descends into the Kugmallit and Ikit
Troughs, respectively. Elsewhere a texturally wvaried
deposition of predominantly clays with silts and sands infills
the interval between the older erosion surface and the
transgressive unconformity, suggesting that the episode that
produced the unconformity does not mark the initial marine
incursion and onset of Unit B deposition.

Within the Isserk study area there are two possible
granular resource deposits that are described within this
report. The first is a shallow sand body which has most likely
been derived from the older paleosurface materials (Unit C)
but has been reworked and redistributed during transgression,
The second is a near surface exposure of the older Unit C
materials.

The lower pre-transgression sedimentary unit (Unit C) is
exposed at or very near to the seafloor within the southeast
quadrant of the site. . Elsewhere it is covered by an
overburden of transgressive clays and sands (Unit B). The
transgressive sands occupy the west central part of the survey
site. The sand deposit is thin, from 1.5 to 5 meters in
thickness. It is exposed on the seafloor over this area and
in a narrow deposit that extends from the main body which is
located in the southeast. The sand body is of local extent
and does not extend laterally to the south, east, or west
beyond its surface exposure. The sand body does extend to the
north where it is buried beneath younger finer sediments.
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The upper transgressive sand body is separated from the
lower Unit C sands by a clay layer of variable thickness
throughout the area of borehole coverage. It is surmised that
the upper material is derived from the lower source and
originated from the southeast where Unit C is possibly exposed
on the seafloor. The material is interpreted to be a littoral
deposit and its present distribution is the result of
redistribution by wave action at the paleoshoreline and wave
and current action in the shallow nearshore area.

. The transgressive clays and sands are exposed at the
seafloor over the central to southern half of the site. A
wedge of recent clays blankets the deposits across the
northern portions of the site area.

Prospective granular resources derive from both the
exposure of Unit C and exposure of the transgressive unit B.
Within the transgressive unit, borehole and seismic control
permit the classification of proven, probablei and prospective
resource. Proven resource covers 19.062 m’ x 10° in area,
probable, 18.006 m* x 10°, and prospective 16.71) m* x 10°.
Borehole control also permits a volume of 45.03 mm® x 10° to
be calculated for the proven resource. Assuming a minimum
thickness of one meter for the probable and prospective zones,
volumes of 19.06 and 18.01 m® x 10° are calculated.

The resource from the shallow exposure of the lower Unit
C sediments is defined as prospective since there is virtually
no quality factor associated with borehole control and limited
seismic control within these areas. The area of this
prospective resource is measured as 40.84 m’* x 10°. Without
borehole control, thickness of the deposit is conjectural.
Assuming average thicknesses of 1, 5, and 20 meters, volumes
of 40.84, 204.2, and 816.0 m® x 10° are calculated
respectively.
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1. INTRODUCTION

1.1 Background

Over the past 10 to 15 years there has been considerable
oil exploration activity within the southern regions of the
Canadian Continental shelf of the Beaufort Sea, bordering the
Northwest Territories and the Yukon Territory. Because of the
particular Arctic environment which includes mobile pack ice
through approximately 9 months of the year, unique
methodologies have been developed to conduct oil exploration
drilling activities. These techniques include the building of
artificial islands and sediment filled caisson structures to
use as drilling platforms that can be occupied throughout the
year and will withstand the tremendous forces of the drifting
Arctic pack. One standard requirement of these structures is
a local source of a large volume of good quality relatively
coarse grained borrow material.

As part of the Northern 0Oil and Gas Action Program (NOGAP
Project A4) Indian and Northern Affairs Canada (INAC) is
developing an inventory of granular resources within the
Beaufort region. Two Borrow areas within the South Central
area of the Beaufort Sea have been targeted for evaluation
under NOGAP, with subproject A4-21 addressing the BErksak
Borrow Block and subproject A4-20 addressing the Isserk Borrow
Block.

Earth & Ocean Research Ltd. (EOR) was contracted under
D.S.5. Contract No. A0632-7-5011/01ST to prepare for INAC this
Synthesis and Interpretation of the Bathymetry, Geophysical,
Geological and Geotechnical data of the Isserk and Erksak
Borrow Blocks in the South Central Beaufort Sea. The
scientific authority for this contract was Bob Gowan of INAC.
The reporting on this project has been completed in separate
volumes for the two NOGAP subprojects related to the Isserk
and Erksak Borrow Block areas. This volume is directed
specifically toward the Isserk Borrow Block.

The intent of the program is to evaluate the geophysical
and geotechnical data that is available for these areas with
the primary goals of defining and refining the surficial
geological environment and particularly assessing the borrow
resources that are present.
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Figure 1 shows the location of the two Borrow block study
areas with respect to the Physiographic Provinces of the
Beaufort Sea region as defined by O’/Connor (1980). The Isserk
Block is primarily confined to the region of the Akpak Plateau
and is defined by the co-ordinate boundaries:

ISSERK

NW: ZONE 8; 520,000E; 7,770,000N (70°02’16"N; 134°28'30"W)
NE: ZONE 8; 535,000E; 7,770,000N (70°02/10"N; 134°04'53"N)
SW: ZONE 8; 520,000E; 7,750,000N (69°51’31"N; 134°28'47"W)
SE: ZONE 8; 535,000E; 7,750,000N (69°51’25"N; 134°05'22"W)

These co-ordinates describe a 20 km x 20 km square with
an area of 400 km’. The southern edge of the block lies
approximately nine km to the north of Pullen Island, the
nearest land.

Geophysical and geotechnical data has been compiled and
collected for this study on an as-retrievable basis from the
data archives of the Geological Survey of Canada (GSC) and
from the Beaufort Sea offshore operators including Gulf Canada
Resources Ltd (GULF), Dome Petroleum ILtd (DOME) (currently
AMOCO) and ESSO Resources Canada Ltd. (ESS0).

The geophysical data base consists of high resolution
seismic data collected on behalf of the industry operators
and the Federal Government over the Borrow Block areas. The
extent of the industry data base was identified by McElhanney
Services Ltd. (McElhanney) who conducted a data search on
behalf of INAC under D.S.S. Contract No. A0632-7-5012/018T
(McElhanney Services Ltd., 1988). That study resulted in the
identification, in database form, of all high resolution
geismic data collected within the Beaufort Sea area. A subset
of this database was made for the south central Beaufort Sea
by McElhanney on behalf of this project. The sub-set search
area included all data lying between 69°45'N and 70°15’N, and
132°Ww and 135°30'W. The area was expanded beyond the
boundaries of the individual borrow blocks to place the borrow
block areas in the regional context. This expanded study area
fulfilled the requirements of this study as well as those of
a second EOR contract to the Atlantic Geoscience Centre (AGC)
(D.S.S. Contract No. 23420-8-M313/01-0SC) to examine the
geologic framework of this larger area (Lewis 1989, in prep.).
To a significant degree the studies are complimentary, with
the findings of one directly relevant to the other.

While the McElhanney contract identified the data that
had been collected in the field, the associated navigation
track data was collected under a separate INAC contract to
Earth & Ocean Research Ltd (D.S.S. Contract No A0632-7-
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5013/018T). This latter study resulted in the compilation of
a digital trackplot for all navigation data for the industry
and government efforts in the Beaufort Sea (Peters, 1988).

The geotechnical data for the Beaufort Sea, consisting
of borehole locations and logs, were assembled by EBA
Engineering Consultants Ltd. (EBA) on behalf of INAC under
D.S5.S8. Contract No. A0632-7-5014/01ST (EBA Job No. 0306~
34413). The data set is subdivided into two subsets for this
project: all boreholes from within the Isserk Borrow Block
area (EBA, 1988a), and all boreholes from within the Erksak
Borrow Block area (EBA, 1988b). Also as a portion of the
present EOR study EBA has provided assistance in the assembly
of the geophysical data in Calgary and expertise related to
the geotechnical evaluation of the borehole information under
subcontract to EOR.

1.2 Acknowledgements

Earth & Ocean Research Ltd. would like to acknowledge
the co-operation of Gulf Canada Resources Ltd., Dome Petroleum
Ltd (Currently Amoco Exploration Ltd.), ESSO Resources Canada
Ltd., and the Geological Survey of Canada for the assistance
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particular Steve Blasco of the GSC was of great assistance
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Beaufort Quaternary section. Bill Livington, Chris Graham, and
Ronna Johnstone of GULF, Kevin Hewitt of DOME, Bob Runnell and
Judith Pikering of ESSO, Mike O’Connor of M.J. O’Connor and
Asgociates and Craig Naldrett and Tony Walker of McElhanney
Services Ltd. assisted in the location and authorization of
use of their respective data sets.

The data used through this study includes both public
domain data collected by government and proprietary industry
data. The data presented in this report is to be considered
"Protected" until approval for release of any proprietary
information has been granted.
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2 GEOLOGICAL BACKGROUND
2.1 Geologic Setting

The Beaufort Shelf along the north coast of the Northwest
Territories represents an area extending some 375 km in the
east-west direction by 135 km in the north-south direction.
The region represents a major sedimentary basin which is
currently dominated by the sediment outflow of the Mackenzie
River-Delta system. The area from the Mackenzie Trough toward
the east is covered by a veneer of Quaternary sediments that
are from a few tens of metres thick to as much as 300 m in
thickness within the Mackenzie Trough. Much of this
Pleistocene and Recent sedimentation has been associated with
a series of rises and falls in the level of the world oceans
that have occurred in association with glacial advances and
retreats throughout the Pleistocene.

Hill et al (1985) has developed a Relative Sea Level
(RSL) Curve for the central Beaufort shelf region over the
past 27,000 years based on radiocarbon age dating of peat
layers found within geotechnical boreholes that were drilled
in the area. His data indicate a relative rise in sea level
of 140 m since 27000 years BP. Of this relative rise, 105 m
are attributed to glacio-eustatic effects with 35 m being
attributed to effects such as basin subsidence, sediment
loading and compaction subsidence. Figure 2 shows the
Relative Sea Level Curve presented by Hill et al (1985). From
these curves it is evident that the Beaufort shelf was
subaerially exposed throughout much of the Pleistocene and
was most likely inundated by the sea on more than one occasion
during that time period.

The majority of the Central and Eastern Beaufort was not
directly covered by glacial ice throughout the Pleistocene.
Studies by Rampton (1982 and 1988) suggest that the early
Wisconsin Buckland glaciation (prior to about 35,000 years
ago) projected out onto the Beaufort shelf, probably eroding
the Mackenzie Trough, and may have occupied parts of
Tuktoyaktuk Peninsula but it did not cover the main eastern

Beaufort shelf. The late Wisconsin glacial re-advance
progressed only part of the way up the Mackenzie River valley
and did not extend out onto the shelf areas. During the

Middle and Late Wisconsin periods the large fluvio-deltaic or
glacio-fluvial plain that developed extended over the western
Canadian Beaufort shelf. Detritus released during the
retreats of the ice sheets is the probable source of the
deltaic sediments of the plain. The areas of the shelf that
were exposed by the lowering of sea level experienced a
periglacial environment similar to that prevailing in the High
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Arctic Islands today with the attendant aggradation of
permafrost in the middle and inner shelf regions. '

Through the joint efforts of the industry operators and
the GSC, the Quaternary geology of the Beaufort Shelf region
has been extensively studied over the past 15 years. The
efforts of the operators have been concentrated on their
immediate needs related to exploratory drilling in the region,
though, by joint efforts with the government agencies working
in the region, an extensive regional high resolution seismic
and geotechnical data set has been collected. These data have
been used by O’Connor (1980) to produce a proposed model for
the surficial geology of the southern Beaufort Sea. This work
has served well for the offshore regions of the Beaufort
though additional survey and borehole information over the
intervening time period has extended and refined many of the
concepts of the model.

This model has been developed using the offshore data
sets and does not adequately cover the nearshore regions of
the Beaufort. Because the Canadian Beaufort Shelf represents
a retreating shoreline in many areas and an outbuilding delta
front in others, much of the nearshore region is represented
by extensive zones of very gentle slopes in shallow waters.
These shallow waters are not conducive to the normal
techniques of offshore marine geophysical high resolution
survey, and therefore, there exists a zone of from 1 to 15 km
in width that presently contains little good quality data.
This region has been the subject of a major research program
conducted by Dr. Phil Hill of the GSC (presently Hill
Geosciences Ltd.) though the results have yet to be fully
understood or integrated into the present Beaufort geological
models. The geology of the nearshore zone must change
significantly within this nearshore zone since the surficial
geology on land does not appear to be a continuous extension
into the offshore.

The generalized model for the Beaufort Sea surficial
geology (O’Connor, 1980) consists of a recent marine sequence
of silts and clays, Unit A, overlying a transgressive
sequence, Unit B. These sediments in turn unconformably
overly an "older" sequence, Unit C which is believed to have
been subaerially exposed prior to the most recent sea level
rise. At this point the original O’Connor model did not
differentiate deeper units though further differentiation has
been subsequently incorporated (Blasco pers. comm., 1987).
Beneath the Unit C sequence the section grades into a
silt/clay unit which also shows evidence of subaerial
exposure. This unit is designated as Unit D. At a deeper
unconformity surface, the lithology changes back into a sandy
environment (Unit E) which commonly represents the top of the
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main permafrost =zone (the stratigraphically-controlled
permafrost of O’Connor 1980) throughout much of the eastern
and middle Beaufort Shelf region. These Units may differ
compositionally over the Beaufort Shelf due to lateral facies
changes. Table 1 summarizes the generalized surficial
geologic model.
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. TABLE 1 GEOLOGIC MODEL SUMMARY
Unit Designations Unit Descriptions
O‘Connor (from O’'Connor 1980)
Unit

A A horizontal sequence of recent marine sediments deposited
on the shelf following the last sea level rise. The unit
congists of grey to black, soft to firm (rarely stiff)
clays or silty clays, usually containing traces of fine
sand and organics, often in the form of fine laminations.
The clays grade shoreward into grey, loose to very loose
silts. Unit A may exhibit a complete range of plasticity,
depending on the type and quantity of clay present. Coarse
materials (sand and gravels) have also been identified
within this unit at isolated locations, but are believed to
be the result of ice rafting. The base of Unit A grades
into:

B A transgressive sequence which includes deltaic, lagoonal
and littoral sediments deposited in a complex transitional
environment which existed during the last sea level rise.
It is composed of a discontinuous and highly variable
sequence of sands, silts and clays. In some regions and at

. some depths a record of the original depositional
environment (deltaic, 1lagoonal or littoral) has been
preserved within the stratigraphy. In other regions the
original stratigraphy has been destroyed by a phase of the
advancing sea which reworked previously deposited sediments
including those of Unit C below. The unit may also contain
some organic-rich and/or heterogeneous stony clay layers as
channel fill near the base of the sequence. Unit B rests
unconformably on:

C An underlying, much (?) older sequence whose original
depositional environment is presently unknown, but which
probably contains sediments derived from former continental
(glacial, fluvial, and eolian) and transitional (deltaic,
littoral) environments. Since the upper boundary of this
unit is believed to be an unconformity surface representing
a significant period of subaerial exposure and possibly
erosion, the occurrence of relic permafrost within this
sequence is probably widespread. In the nearshore zones
between Garry Island and Toker point, Unit C consists
predominantly of fine to medium grained, grey, brown or
vyellow sand. It normally contains a trace to some silt and
only minor organics, but clay, silt and gravel layers have
been encountered in some areas. The consistency of this

. sand varies from loose to very dense.

M
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| TABLE 1 GEOLOGIC MODEL SUMMARY cont’d
Unit Designations Unit Descriptions
O’Connor (from O’Connor 1980)
Unit
C cont’d

In some places Unit C may include a complex sequence of
silty, fine sand interbedded with grey to black stony clay.
It is reported that stratification of the coarser material
and apparent horizontal shear planes were evident in some
borehole samples recovered, and that the stiff to hard
consistency observed gave this stratum a till-like
appearance. The depositional origin of this sandy unit is
presently in question but appears to be glacial or
periglacial and possibly associated with the retreat of the
last glaciation. Hummocky Acoustic Permafrost is sometimes
observed within this unit and the base of the unit is
poorly defined on most high resolution acoustic records.
Unit C rests paraconformably (?) on:

D a sequence of fine grained silts and clays of fluvial and
or marine origin. Boreholes through these materials
. commonly show abundant salt-stained fissures in the upper
few metres and veinlets of ice deeper within the unit
indicating permafrost and a substantial period of subaerial
exposure. The silts and clays are typically medium plastic
with liquidity indices at the top of the unit which are
negative or close to zero. Seismo acoustic structure is
usually not apparent within these sediments (primarily due
to the filtering effects of the overlying materials). Aage
determinations from the base of this unit within the Uviluk
(FUVI-1) site indicate an age of only 21,260 +/- 630 years
BP (Hill et. al., 1985). These materials lie unconformably
on:

E a much older sequence of coarser grained sands that are
commonly massively ice bonded forming the top of the main
body of Acoustic Permafrost in the Beaufort region.
Present attempts at age determinations from these materials
have always provided an infinite age using normal radio
carbon dating techniques, though current research is under
way to attempt to resolve these age questions (S. Blasco
pers. comm., 1988).




EOR 88-03 : page 13
2.2 Physiographic Regions

O’Connor (1982a) has divided the Beaufort Sea continental
shelves into nine distinct physiographic regions based on the
shallow stratigraphy and geotechnical data that was available
at that time. These regions are shown on the map of Figure 1
where these boundaries were formulated on the basis of
bathymetric, paleotopographic and shallow stratigraphic
information regarding the surficial geology of the continental
ghelves. Most of these regions are characterized by distinct
bathymetric features though often the bathymetric distinction
lessens in the nearshore regions. This is generally associated
with the higher sedimentation rates in the nearshore which have
dampened the topographic/bathymetric character of the zones.

The physiographic regions delineated by O’Connor consist
of the Natsek Plain in the west covering the Beaufort Shelf to
the north of the Yukon Territory, the Mackenzie Trough
representing the major bathymetric incision separating the Yukon
Beaufort Shelf from the main Beaufort Shelf and seven
subdivisions of the eastern Beaufort Shelf. The subdivisions
of the eastern Beaufort Shelf are the Kringalik Plateau, the
Ikit Trough, the Akpak Plateau, the Kugmallit Channel, the
Tingmiark Plain, the Niglik Channels and the Kaglulik Plateau
progressing from west to east. The description of the geologic
model given in the previous section holds for the five eastern
provinces though as one moves toward the west a facies
transition toward generally finer grained materials is noted.

Within the eastern Beaufort area the physiographic regions
are defined by a dominantly subaerially generated paleo-
topography that has been etched into a glacio-fluvial or glacio-
deltaic deposit. The basal deposit consists predominantly of
sands laid down in channel cut and £fill and outwash sheet
configurations. This surface was further modified by erosion
and redistribution of material under a marine transgressive
environment. Pulsing of the transgression, incomplete planation
by this event and the construction and partial preservation of
multiple onshore, nearshore, and littoral environments combined
to produce a complex lateral and vertical variation in textural
facies and morphologic forms on the surface of the lower unit.
Following transgression, marine clays were deposited in a
hemipelagic environment within the topographic lows and over the
seaward flanks of the highs. Recent and present day deposition
has been from the west with the source primarily being the
sediment plume of the MacKenzie River, and this hemipelagic
cover thins generally from west to east.

The Isserk Borrow Block lies on the Akpak Plateau in 8 to
24 meters of water, the Erksak Borrow Block on the Tingmiark
Plain in 10 to 32 meters of water. These are submerged upland
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physiographic regions located in the south central Beaufort Sea.
They are separated from each other by the Kugmallit Channel, a
north-south trending depression that emanates from Kugmallit
Bay. The western boundary of the Akpak Plateau is formed by the
Ikit Trough and the eastern boundary of the Tingmiark Plain by

the Niglik Channels. The Ikit Trough also trends in an
approximate north-south direction while the Niglik Channels have
a south-southwest, north-northeast orientation. The Niglik

Channels emanate from the Kugmallit Channel south of the
Tingmiark plain, isolating this plain and the Erksak Borrow
Block from the shoreline. A narrow part of the eastern edge of
the Isserk Borrow Block extends over the Kugmallit Channel while
the Erksak Borrow Block extends across the Tingmiark Plain and
over the channel areas to either side to some extent. Below are
presented brief descriptions of the physiographic regions in the
vicinity of the Isserk Borrow Block.

2.2.1 Akpak Plateau

The Akpak Plateau is a trapezoidal shaped region of
slightly convex (seaward) contours, trending almost northerly
from the area of North Point on Richards Island virtually out
to the shelf edge. 1Its boundaries are not easilly discerned
from the bathymetry alone, especially inshore of the 30 m
isobath, but are defined by changes in the morphology of the
most recent unconformity. The Akpak Plateau has an elevated
unconformity surface relative to the adjoining depressions. In
the subsurface the region has a thin veneer of Unit A in most
regions overlying a sandy Unit C with occasional occurrences of
Unit B. The Unit C unconformity is observed to outcrop or very
nearly outcrop in many areas. On the eastern margin the
unconformity surface drops gradually into the depression of the
Kugmallit Channel. The western margin is more complex; in the
shallow water area the unconformity drops sharply into the
depression of the Ikit Trough, but in deeper water it drops off
much more gently and is accompanied by a gradual thickening of
the Unit A recent marine materials.

2.2.2 Kugmallit Channel

The Kugmallit Channel is a gentle channel feature observed
to be emanating from Kugmallit Bay and trending in a northerly
direction to the shelf edge. The channel is observed to contain
a considerable thickness of Unit A and B sediments overlying
Unit C. The Unit B sediments are likely present throughout much
of the channel though their distinction is normally masked by
the saturated scour zone (SSZ O’Connor 1982) which is prevalent
throughout much of the shallower water portion of the channel.
The boundary of Unit B is often masked by the SSZ on the seismic
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records though it is clearly discernable from the geotechnical
testing data as the Unit B sediments tend to show a strength
parameter of 50 to 80 Kpa while the Unit A materials show
strengths of from 10 to 20 Kpa. The eastern side .of the
Kugmallit Channel is marked by a steep sided boundary up to the
Tingmiark Plain. At this boundary there is interfingering of
slump debris observed which indicates that the coarser materials
were being slumped into the Kugmallit channel over the last 8000
years. The unconformity surface (Top of C) suggests a wave base
planation in the records of this region with a second
unconformity surface observed on the actual top of the main body
of Unit C. O’Connor has designated two unconformities in the
region as U/Cl (upper) and U/C2 (lower). U/C2 apparently
represents the most recent subareally exposed land surface just
prior to marine incursion with numerous basin or shallow channel
features incised into Unit C. This surface was apparently
planed off by the marine incursion to form U/Cl and has
subsequently been covered over by the transitional Unit B and
marine Unit A sediments.
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3 BORROW DEVELOPMENT CONSTRAINTS

A review of the surficial geology of an area for the
purposes of borrow resource evaluation must consider factors
which constrain the development of a potential borrow source.
The most important is the distribution and occurrence of
suitable materials. However, there are a number of other
important factors such as: the depth of the resource below sea
level (bathymetry and thickness), the amount, if any, of
undesirable surficial cover (mud), permafrost bonding of the
resource, and overall complexity of the stratigraphy which might
affect the quality and recoverability of the resource material.
The relative significance of these factors is also highly
dependent on the dredge technology that is used in recovery of
the resource.

3.1 Distribution of Resource

This has been restricted to the areas of the pre-defined
Isserk and Erksak Borrow Blocks. These regions have been defined
for two primary reasons: one that previous studies have
identified resources within these regions (O’Connor, 1983 and
Olynyk and Quinn, 1985) and they have been successfully used as
a source of material; and two that these areas are in close
proximity to a highly active development area (ie. Amauligak)
which may see some of the first actual production of oil
resources from the Beaufort (thus have a near term requirement
for the borrow resources).

Within the Beaufort continental shelf, granular resources
occur most commonly within Unit C (O’Connor, 1983). Over the
shelf there has been noted a trend that these materials
generally fine toward the west and the western limit of the
Akpak Plateau is the limit of useful quality granular resource
(excepting the Natsek Plain to the west of the Mackenzie
Trough). Since these regions of the inner shelf have undergone
a marine transgression with some significant erosion of the top
of Unit C, areas of relict beaches, spits, and bars which are
technically considered to belong to Unit B are also prospective
for granular resource. .

Although fine to medium grained sands are common within
Unit C in the region, gravel deposits have been observed only
infrequently. These deposits are most commonly associated with
beach lag which has resulted from the erosion and concentration
of the coarser materials during the transgression. Within this
study a primary intent is the detailed review and mapping of the
surficial geology with the intent of defining these prospective
areas within the Isserk Borrow Block.
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3.2 Additional Geologic and Equipment Constraints

In addition to the primary geological constraints of
location and distribution of the granular resource, there are
also significant constraints which are, to a large extent,
dependent on the specific dredging equipment available for
developing the resource (physical 1limitations) and on the
intended use of the materials (required guality).

The quality factor of the resource material is generally
determined by its intended use. This is usually defined in terms
of the grain sizes of the material, and in particular the
content of fines' that are present in the deposit. As a general
guideline Gulf Canada’s dredging requirements as defined in 1981
(0'Connor, 1983) considered viable resource material to have a
fines content of less than 10% by weight. These factors have
been refined over time and Appendix 3 provides a more
comprehensive definition of quality factors when describing the
coding used on the borehole evaluations. These codes are used
throughout the remainder of this report.

Recent practices in the Beaufort Sea have been to use
hydraulic dredges for artificial island construction, though
. mechanical dredges have been used in some very shallow water
sites. There are two basic types of hydraulic dredge in use:
stationary suction dredges and hopper trailer dredges. These
dredges have particular characteristics and limitations which
make them useful for particular borrow resources.

The stationary suction dredges such as the M. V. Beaver
Mackenzie and the M. V. Aquarius can access massive borrow
deposits in borrow pit depths to 46 and 70 m below sea level
respectively. These dredges can also be used to strip
substantial thicknesses of overburden muds though this does
take additional time and is practically limited to approximately
3 m of overburden fines material. These dredges pump the fill
through floating pipelines, generally to its final destination
to avoid rehandling, and are therefore normally restricted to
borrow sources which are a distance of less than 1.5 km from
there intended final use destination.

Hopper trailer dredges, such as the M. V. Geopotes IX and
M. V. Geopotes X are more mobile dredging ships and can
therefore access borrow resources that are further away from the
final destination of the resource. The economics and physical

. 'In engineering use, the term "fines” refers to material
whose particle size is less than 75 um.
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operation of these types of dredges generally restricts their
use to deposits that outcrop directly on the seabed and that are
regionally more extensive such that the dredge can be filled
with one or two passes of the area. Because of this mode of
operation they are not considered suitable for major overburden
stripping operations (restricted to less than 0.5 m of fines
overburden). Also because of these same characteristics, these
dredges are capable of mining relatively thin (1 to 2 m)
deposits, especially if the prospect is large and of uniform
quality and thickness.

Sub-seabed permafrost can also be a significant constraint
to borrow development as the ice bonded sediments will certainly
result in unproductive dredge yield, if not actual damage to
dredge cutting heads and other hardware. Because significant
shallow ice bonding is present on the shelf and because it
occurs predominantly within the materials that are most
prospective for borrow materials (coarse grained unit C
sediments) the distribution of these bonded sediments is an
important factor in the mapping and estimates of useable borrow
materials available within a region.
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4 DATA BASE

The detailed evaluation of the granular resource potential
of the Isserk Borrow Block has used three primary data sets:
bathymetry data, geophysical data, and geotechnical data. The
bathymetric database, which provides seabed morphology and
vertical survey control, is described later in Section 5.2. The
geophysical data base is important for outlining the areal
extent and distribution, and the physiographic and stratigraphic
features which represent potential candidates for borrow
material. It is however, a qualitative mapping tool that does
not provide quantitative assessment of the sediment lithology.
Thus a direct sampling geotechnical data base is required to
determine the quantitative attributes of the potential resource
deposgits. The geophysical and geotechnical data bases are
described in the following two subsections.

4.1 Geophysical Data Base

The geophysical data base consists of seismic data
collected on behalf of the industry operators and the Federal
Government over the Borrow Block areas. The extent of this data
base for the Beaufort area was identified by McElhanney Services
Ltd. (1988). A sub-set of this database was made for the Isserk
and Erksak Borrow Block areas between 69°45'N and 70°15'N, and
132°W and 135°30’W. This subset is listed in Appendix 1.

Using the list of data in Appendix 1 a concerted effort was
made to find the actual data in the offices of the respective
0il company operators and their contractors. The review,
collection, and copying of the records and associated reports -
was completed in concert with EBA Engineering Consultants Ltd.
of Calgary (under subcontract). Mr. Meagher of EOR and Mr. Lem
of EBA contacted and visited with those people responsible for
the collection, interpretation, and archival of high resolution
data from the Beaufort Sea. Through these interviews the
location of the original data was determined (all that could be)
and permission received to review the data and copy lines that
were considered relevant to this study. Additional data was
retrieved in the offices 0of M. J. O’Connor Associates Ltd., and
through the GSC data archives at AGC in Nova Scotia.

A summary of the data search is presented in
Appendix 2. This appendix lists the data identified as having
been originally collected in the field (L), as found during this
data search (F), and data that was evaluated as valid and was
copied (C) for use in this project. In total over 400 records
were copied (at half scale) and subsequently studied for the
evaluation of the two borrow sites. These consisted primarily
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of various types of boomer, microprofiler and high resolution
single channel airgun records. Occasionally, echo-sounder
records were included. This accounts for the greater part of
the data set collected in this area but it is by no means
complete.

The incompleteness of the data set is to a large degree the
result of significant personnel shifts and reductions within the
oil industry over the last several years. Most of the personnel
responsible for the original collection and archival of high
resolution seismic data from the Beaufort Sea are no longer with
the companies involved. The lack of continuity with their
successors, and to some degree, an informal approach to the
archival of the data, has led to the present uncertainty about
what has been collected and where the data resides. Despite
this, it is felt that the available data set is adequate for the
purpose of this project. The track plot of the located data
within the Isserk Borrow area is displayed in Figure 3 and at
full scale as Enclosure 1.

The seismic data quality of the total geophysical data set
on the whole, is good but variable, depending most critically on
the sea conditions at the time of collection. Difficult
interpretation arises most commonly from real geologic
conditions rather than poor collection technique. This is
especially evident over the areas of main interest, the borrow
gsites. Records that display good resolution and are easily
interpretable where they cross the channel areas to the east and
west of the sites, become congested and the character difficult
to determine over the coarser grained materials of the borrow
sites.

Seismic data for the Isserk Borrow Block is an exception
and of limited use in determining the stratigraphic equivalency
of textural units between boreholes. There are several reasons
for this. Significant data sets collected for Gulf Canada
Resources in 1983, 1984, and 1985 were not found. Within the
remaining dataset, the line density is too low over much of the
area to accomodate the high variability in texture and elevation
of units within and between boreholes. 1In the example seismic
profile in Figure 4 it can be seen that the lower horizon forms
five depressions that are separated from each other by rises of
at least 4 meters local relief over a horizontal distance of
about 4 km. To confidently map the detail of this horizon, a
line spacing of 500 meters is required, a line spacing which is
not achieved within the available data set for this block. As
a result of the wide 1line spacing, there is considerable
interpretation applied to the construction of the structure of
this horizon. The paucity of check 1lines also inhibits
correlation. There are only four check lines (north-south
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lines) in the grid and these do not intersect all east-west
lines. _

Added to this limitation is the lessor quality of the
seismic data set over the Isserk Block. Figure 5 is an example
of the Gulf 1982 seismic data. This data comprises about 35 %

of the available data set. The display consists of the
microprofiler record displayed on the top half of the record and
the boomer record displayed on the lower half. The

microprofiler record is of reasonable quality, but as is typical
of this type of system, has limited penetration into coarse
sediments. The boomer data, however, is severely degraded by
system noise from some source and identification and correlation
of reflectors is dubious.

An additional problem is that of vertical scale. The
stated scale of these records is 125 msec (approx. 94 m) per
channel. A comparison of similar features on the profiler and
boomer displays indicates that they are not, in fact, the same
scale. Through comparisons with water depths recorded at
boreholes located near the seismic lines it was determined that
the boomer records are displayed at the correct scale of 125
msec and the microprofiler records are displayed at
approximately 90 msec (68 m) full scale. The mechanism of this
problem has not been determined, but this discrepancy casts some
doubt on the validity of depth picks from these records.

The above data limitations largely restrict the litho-
stratigraphic correlation of the Isserk Borrow Block to a study
of the borehole stratigraphy. To the extent that the seismic
data can contribute to the model it is included.

Of the two main data sources, the boomer and the
microprofiler, the microprofiler is the more suitable for the
resolution of the nature of the surficial cover. The higher
frequency envelope of this system makes the signal more
susceptible to reflection and attenuation on coarser substrates
and is therefore somewhat calibrated to discern sandy material
from silty material. In the present application where the
determination of coarse material at or very near the seafloor is
critical, the profiler’s lack of penetration ability in coarser
sediments is of less importance than its ability to discriminate
between sand and silt/clay. In comparing microprofiler data to
borehole data it is observed that a strong correlation exists
between signal attenuation and reflection character and sediment
texture.

The boomer data is more valuable in establishing the
seismo~-stratigraphy of the study site. The reduced sensitivity
to textural changes that limits the usefulness of the tool for
discriminating coarse from fine material permits more consistent
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imaging to greater depths through coarse material. It is also
noted that where boomer and borehole correlation is posgsible, a
diagnostic seafloor return is also generated from this source
over coarse substrates though it is less obvious than that of
the microprofiler data.
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4.2 Geotechnical Data Base

Qualitative attributes of the potential granular deposits
have been obtained through the use of borehole information that
has been collected within the Isserk area by the offshore
operators. The geotechnical data base consists of borehole
locations and geotechnical logs. The data is presented both in
graphical log form in the reports (EBA, 1988a, 1988b and 1988c)
and has been compiled within EBA’s ESELog, Version 2.01
specially designed geotechnical data base system. All boreholes
are referenced to sea level at zero metres elevation and the
moisture content, Atterberg Limits, limited grain size analyses,
and Unified Soil Classification (USC) data have been included
within the data base. The ground ice description standard used
for the data base follows the guidelines established by NRC and
has been supplemented within the soils description category when
necessary. Information on all of the available grain size
analyses are incorporated within the digital data base, although
it is not represented on the plotted borehole 1logs. The
*$Gravel, %Sand, and % Fines" fields of the data base are
presented in the "Basic Soil Characteristic Data" field. The
latter is defined as the total percentage of gilt and clay (ie.
that passing the No. 200 sieve) as determined from hydrometer
and/or sieve analysis.

Ninety-nine boreholes were identified within the Isserk
Borrow Block (EBA, 1988a). The distribution of the boreholes
within the Isserk Borrow Block is displayed on the track plot
in Figure 3 and Enclosure 1. The map shows that the boreholes
are concentrated in closely spaced sets rather than spread in a
uniform distribution over the borrow blocks. The distribution
reflects the normal objective of the borehole programs to
determine suitable borrow material in proximity to preselected
oil exploration targets. While a more uniform distribution
would be of greater benefit to this program by providing ground
truth for a wider range of seismically defined units, the
concentration in specific areas is useful for determining the
local variability of seismic units.

A serious shortcoming of the data set is that very few of
the boreholes lie directly on or near the profile tracks. In
some cases this is because the original seismic records were not
found in the data search. This is the case, for instance, in
the Issungnak O-61 wellsite area located on the northern edge of
the Isserk block. It is known that a closely spaced suite of
seismic data was collected over this site on behalf of ESSO
Resources Ltd. The data, however, was not recovered. In other
cases the boreholes were apparently drilled without seismic
confirmation. The suite of boreholes that were taken over the
main Isserk block fall into this category. The result of these
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factors is that of the 99 boreholes located within the Isserk
Block, only 22 lie within 250 meters of a seismic line.

The borehole logs have not been duplicated in this report,
although a 1listing of the boreholes with their location and
borrow material resource utility assessment is presented in
tabular form as Appendix 3. The borehole positions and coding
have been duplicated on other appropriate enclosures where they
are provided to aid in the representations of regions for borrow
assessment.

The borehole naming convention used by EBA represents a
general modification from the original borehole names. This was
designed to accommodate problems with the original data set such
as the fact that several boreholes from different areas within
the Beaufort had been assigned the same number, and the fact
that the ESELog system would only accommodate seven character
borehole names. Thus the renumbering system follows the format
below:

e e ——————————————————r TR Tt S et e —— St —

(eg Itoyuk) (eg. 1978) -~ (eg. 10)

Borehole numbers were not modified if they were less than
7 characters in length, or were not duplicated at another site
(EBA, 1988b). Table 2 summarizes the area abbreviations used for
each block within the Isserk data base.
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TABLE 2 BLOCK NAMES AND ABBREVIATIONS, ISSERK BORROW BLOCK

BOREHOLE SITE ABBREVIATION(s8)
Isserk IB,IN,B15
Itoyuk IT

Issungnak or Issungnak South IS
Regional Drilling Programs H,53-,70-

Mr. Neil MacLeod of EBA has reviewed the boreholes for the
Erksak Borrow Block and assisted in developing a coding system,
which takes into account the sand and gravel quality and current
dredging requirements for the Beaufort Sea operators. This
coding is described in detail within Table 3A-1 in Appendix 3
along with the borehole summary (Table 3A-2) and has been used
throughout the figures and enclosures of this report.

The borehole coverage within the entire Isserk Borrow Block
is moderate to sparse in relation to the overall size of the
region. The boreholes tend to be clustered into 4 main groups
which were drilled for exploration island sites and a more
regional area associated with previous work on the core area of
the borrow prospect itself.
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5 DETAILED GEOLOGICAL DESCRIPTION: ISSERK BORROW BLOCK

Throughout this section of the report the discussion and
interpretation is restricted to the region of the Isserk Borrow
Block. It is aimed primarily at the surficial physiography and
shallow sedimentary section for the sole purpose of granular
resource borrow evaluation. Unit names referred to within this
gection follow the O’Connor (1980) terminology conventions.

This  interpretation is directed specifically at the
location and identification of coarser grained borrow materials
and therefore does not follow the standard convention of most
regional geologic descriptions. Thus sub surface maps generated
are based on seismo-lithologic interpretations directed at
delineating coarse materials and use ground-truth borehole
evidence where possible. These maps are specifically not to be
interpreted as time stratigraphic interpretations which would be
the norm for geological interpretation procedures.

5.1 Previous Work

The Isserk Borrow prospect has seen considerable work and
study by the offshore operators and the government since
approximately 1980. During 1980 Geoterrex/DOME first conducted
five geophysical survey lines and 12 coreholes over the site.
Musellec et al. (1980) reported an area of 13 4 sq. km. and a
potential sand reserve estimate of 75.43 m® X 10° from the
analysis of these data. Through 1981 and 1982 additional surveys
and boreholes were completed on the prospect though EOR was
unable to secure detailed reports on these programs.

O’Connor (1982), in a regional assessment of Borrow sites,
reported the average Ds;, of the sands from the Isserk area to be
approximately 200 um and that it outcrops directly at the seabed
suggesting that hopper trailer dredges could be used for
development though possibly constrained by bathymetry (minimum
depth limitations).

O’Connor (1983), in a regional gravel assessment report,
indicated that over 40 km of seismic data had been obtained at
the site with 25 boreholes and 21 grab samples, and that during
1981 Dome had briefly carried out production dredging, and
during 1982 Gulf had conducted some test dredging over the site.
He estimated that 50 m® X 10° of granular material was present
at the site with sand comprlsing' approximately 80% of the
volume. Of the remaining 10 m®> X 10° of gravel, only 2 m X 10°
could be considered "proven" and that only 35 m* X 10° of the
entire reserve could be considered ‘"proven". Figure 6 is an
example grain size curve for samples of coarse granular
materials from the Isserk site (reproduced from O’Connor, 1983)
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which demonstrates that the gravel tends to be very sandy and
that the largest gravel materials noted were less that 20 mm in
diameter. From the test dredging conducted by GULF in 1982, the
mean D;, of material recovered was about 230 um, and only 2 of
the 151 samples tested contained granular material with Dy, in
the gravel range (greater than 5 mm). His conclusion from this
study was that the Isserk site was primarily a source of sand
borrow material.

Olynyk and Quinn (1985) produced a compilation report on
the Isserk Borrow site for GULF. Within this report they mapped
the deposits and reported a small lens of gravel (1.2m thick)
which appeared to be in the middle of the deposit. They were
unable to fully map the outline of this lens due to the data
coverage available. They reported the finding of some large
gravel pieces (in one case, an 80 mm diameter cobble) and
suggested a previous high-energy (beach) environment of
deposition, or less-likely, an ice-rafted depositional scenario.
Their study did not update volume estimates for the site
although it did suggest a southward and eastward extension of
the main body of fine sands.
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5.2 Bathymetry

The bathymetry of the site is presented in Figure 7 and
Enclosure 2. This bathymetry is developed from a recontouring
of Canadian Hydrographic field sheets WA 10077 and WA 10086,
surveyed in 1969 and 1971, respectively. The original field
sheets were displayed at 1:100,000 scale and line spacing varies
from about 800 to 1500 meters over the area. Navigation for the
surveys was by Decca Lamda and soundings are reduced to chart
datum. Much of this area has been resurveyed by the Canadian
Hydrographic Service in recent years and it is anticipated that
a recontouring of this new and more accurate data will modify
the shape and detail of the contours to some degree.

The contours describe a gently dipping plain that slopes
to the north over the southern half of the site and to the
north~northeast over the northern half of the site. The
seafloor is slightly raised along a north-south axis through the
west-center of the site and again along a northwest-southeast
axis near the southeast corner. These rises are separate from
?ach other, and are possible expressions of different geologic

eatures.,

Water depths over the site vary from a minimum of eight
meters in the southeast corner to a maximum of 24 meters in the
northeast corner. The slope of the surface to the north is
uninterrupted.
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5.3 Surficial Cover

The surficial cover over the Unit C sand material is
displayed in Figure 8 and Enclosure 3. The cover is defined
directly from borehole information and by inference from the
seismic data. The surficial cover consists of coarse material,
which occupies roughly the central and west central part of the
block and extends to the southeast to the southern border of the
gsite. It is bordered to the north, west, east and south by fine
material. Sample data from the boreholes is available for the
coarse material located in the central portion of the deposit.
Within this area, the coarse material is predominantly composed
of poorly graded fine sands to silty sands. The sands are non
cohesive, olive brown to dark brown. Occasional gravel clasts
from 15 to 25 mm in diameter occur throughout the deposit. The
gravel clasts, where described, are polished and sub-rounded.
The gravel content increases in pockets located along the
southwest edge of the coarse deposit where it is equally
dominant with the sand. These deposits are noted as being "gap
graded" with the gravels being fine textured and the sands being
poorly sorted fine to medium textured.

There are no boreholes within the portion of the coarse
zone that extends from the central deposit to the southeast and
beyond the southern boundary to the south. Seismic evidence
suggests that this zone is composed of a combination of two
geologic units. The younger unit is an extension of the central
deposit and it is inferred that the texture of this extension
will be similar to that of the central zone, i.e., generally
poorly sorted silty sands with some gravel. The unit is
defined by the transition of the surface character on the
microprofiler and boomer records from an irregular microrelief
to a featureless microrelief. Figure 9, a portion of profile
GHR 82-~7122 shows this transition. A slight doming of the
seafloor is associated with this change in seismic signature.

The older unit extends from the south and is in contact
with the younger in the south-central area. Textural
information is not available for the deposit within the site
although recent testing of the unit immediately to the south of
the block reveals coarse sand and gravel at the seafloor
(S.Blasco, pers comm.). The boundary of the deposit as outlined
on the map, is defined as that area where Unit C rises to within
two meters of the seafloor. The seismic data available are not
of a sufficient resolution to measure the depth of the unit
within this value and there may be areas within this boundary
that are very close to the seafloor. The microprofiler data do
not show the smooth seafloor trac¢e characteristic of sand size
sediments at the seafloor across this zone and the deposit may
be covered by a thin soft veneer.
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The fine material surrounding the coarse deposit consists
uniformly of inorganic clays with very occasional black organic
streaks. They are generally low to medium plastic with a water
content that varies from about 20% to 45%. The clays also vary
from soft to very stiff. Trace amounts of sand in £fine
laminations are noted in several samples as well as trace
amounts of silt, and shells.

While clay samples from throughout the area share this
general variability, those of the Issungnak 0-61 group of
boreholes (IS78- series) at the northern boundary of the block
are more consistently of high plasticity. Those of the Itoyuk
I-27 (1781~ series), to the east, Isserk B-15 (B-15~ series),
to the south, and Issungnak South (S8l-series) to the west are
virtually all low plastic clays. This suggests: that the
Issungnak O0-61 surficial clays are a different body than the
clays to the south, a suggestion that is tentatively supported
by the seismic data. A somewhat arbitrary boundary has been’
drawn ‘across the northern end of the survey site to note this
change in stratigraphic units.



M Lo T T T T T T T Al | )
== < = o = o = o = ol . .
5 s 3 3 3 LEGEND
B o n -1 ’y "] ) [ P ki) ey
5t 3 ¥ e £ * & i 1 = B X
=] ==
e ¥ T
T == A ot T I ] I pestuecialbios pind
7 T R00 N = [ - 7 787 500 W
- - n - . Kon with horal
I T — Pt I 1 - ! 1 O TRl werlaos wemgls.
- LT -
L1}
' [
Lammben LOWER CLAY UMT. Slty ho very sitty.
Bork um peer bo Qray brewn.
% b T T T
siringera.  Yary woll o very st
. Madium b5 low plasiic. Troce bisek
1 erganics.
= +* bid 1 fay
E—= =+ == t & - UPPER CLAY UNIT. Troce . Trace
T interbecded nand,” SeM lo vary sl
E - ’
p -
[ 7 Tesoon s ~] T ] I I I + T I 7 765 000 K
= 1 ) I T 1 H 1 1
;| rl SRY. Some clay. Troos sond.  kow
oz Ll T H]]]H]IH]] plasic. Hord. Dork geay.
| — - - I, A
Ivi
T SAMD. Fine o medium grolned. Troce
—— ‘clay. Troce st. Tross coovse sand.
= 7 E ks Ocotmiw!
= 4 + e pPPre ) Oees s H:U:D:[ 25 emem., sub-rounded bo smoeth. Troce
e 1K whell . Mo hea. Olla—
- N duky - i3 brown te dosk broen
=
. SAND k GRAVEL wadium grey. Gop
/ x-o- - grovel ks fine, sand ln fine
g e — ! ] HH " ‘Jiﬂllh'_id_ ] ] 7 762 300 N} medium.
) = = . si-3am ] A .
| l!-su%;?; ~ tH %ﬁ?\
i
I |
I o m-ng
L
| —
) -
E
Ly E
oy
- r-ng = g —
=, Tl HH " F= 3 =~ 7 70 000 W]
3 = T -
PR = [
Loy E-o_‘ W
. 7 = ==
% L e e
-
e = -5
- & T : . 1 .2
| 7 7s7me . . 1 L E == 7 757 So0
3 1 ‘ \\\\
~
.
| T
= SAND AMD £ O —
GRAVEL MAT DE AT THE T
p——y i G e Siroon  ©
f WITHIN THIS AREA K
| 7 7samore— ¥ S —t + = 7 755 000
¥ - = F - -5
L + =
L sa-suE = == =
S o B "5 2
= =
1
- ] . = SCALE [km]
= q I 25
—
| 77 T T T —— 7 752 S00 M|
= ] ] : + =~ T + r — 1
R INDLAN AND
—— NOBTHERN AFFAIRS
4 ey & ccean Rt . CANADA (INAC)
e,
)
ISSERK BORROW BLOCK
orooens: 3 SURFICIAL
w - - - w - - ihalidihed COVER
¥ § g = E T . - z § g § o o W%
-] 2 * 5 i 2 T H g ¢ 5 ecrom ; ww cu -138-
5 2 3 8 3 - F L} - T [t s vo v
fl | £ £ | S L £ |
1




6 3uN9I4

W Line GHR82-7122 | ‘ I
9600 9650 97d0 ]
b A S il - ; "
Sand _f o Transitiong| re Clay
T

a‘ ! i"\rf" Ay il

."

li’ |. :.

LI B} £ T

PAA NSOt fua.vwww

' s .
Upper Unconforrthy (U/Cﬂ e

Multiple

TRV TR b, B

i" l* 1 ; ',"
-' £
“ .- ’1 .J’;
R votd
- 1'4"-_' , o . o . Lo L .
P A Wﬁﬁmﬁ. 5 po e b\ oot (O Yot e P \ W'} NNkt N,
Yhinea. w\#m«rmvmwwmmwrm ‘am{ht\*ézm\mu\ﬁw%m.,.% 'ﬁmmm o)

f"i

the seafloor trace across the sand/clay bounﬂarr s illustrated.

- Settlon of past -~ west l:troarofller Ilne 6HRB2-7122 located in the "

southeast sector of the Isserk Site. The change in the character of -

EARTH & OCEAN RESEARCH
| LTD.




EOR 88-03 page 38

5.4 Sub-Surface Geology

The sub-surface geology within the site can be described
within the framework of O’Connor’s stratigraphic model for the
Beaufort shelf. Units A, B, and C are identified and facies
within these units discerned. The near surface litho-
stratigraphy and structure are complex and distinct changes in
seismic character are observed vertically and horizontally along
individual seismic profiles. Continuity in the seismic data is
generally poor, and the ability to confidently follow seismic
horizons from line to line is low. While varying in detail, the
boreholes present a more consistent picture of the general
stratigraphy.

Three borehole transects have been constructed; a north-
south transect, an east-west transect, and a southwest-northeast
transect. These are presented as Figures 10, 11, and 12, The
orientations are approximate and the transects do not form
straight lines as they are determined by the distribution of the
boreholes. The geographic positions correlating to these
transects has been shown on the seismic track plot and borehole
map of Figure 3, Enclosure 1.
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5.4.1 Lower Unconformity

The lowest regionally persistent horizon is a composite of
a younger and an older erosion surface, the equivalents of U/Cl
and U/C2 respectively in O’Connor’s (1982) model. The character
of each in the borrow block area is distinctive and they are
distinguishable one from the other where data quality permits.

The older unconformity forms a highly incised, irregular
surface. The surface has been removed by the subsequent erosion
episode (U/Cl) over the crest of the site and to the east as the
Kugmallit Channel is approached. The profiles of Figure 11
shows the irregular lower surface descending to the east and
west from a central high. The extreme irregularity of the
horizon suggests an old subaerial erosion surface that has not
been affected by the transgression.

The structure map presented in Figure 13 and Enclosure 4
describes the shape of the upper surface of Unit C. Where the
younger erosion surface has excavated to the top of Unit C, it
forms a smooth, featureless plain. The remnant areas that were
not affected by this erosion episode display a highly dissected
pattern. The surface descends to the north, east and west from
an irreqular crest that extends from the southeast edge of the
site through approximately the site center and beyond the site
boundary to the northwest. The surface descends from a high of
ten meters near the southern border, where it lies at or near
the seafloor, to 34 meters at the northwest edge of the survey
coverage. As the surface descends, there is progressively less
planation by the later erosion episode, with the result that the
map displays an increasingly more complex topography to the
north.
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5.4.2 Unit C

The stratigraphic unit underlying this unconformity surface
is correlated on position and character to Unit C of O’Connor’'s
(1980) model. Within the Isserk area, this represents the
deepest unit consistently identifiable on the seismic records.
The seismic character of the internal structures of this unit is
highly variable although seismic continuity and amplitude are
uniformly low throughout. Where reflectors are observed they
are of short length and of variable dip. Crosscutting
relationships, and steeply dipping foresets ending in small
channels are observed. Elsewhere the depositional patterns are
not as well developed or preserved. Large areas occur where
there are no reflectors within this unit. This may be. due to
the uniformity of the material within these areas.

As mentioned above, reflectors suggestive of infilled
channels and channel cut and fill occur within the sequence.
Figure 14, from the boomer profile GHR81-69, illustrates cut and
fill activity. In general, the reflectors do not provide
continuous patterns and suggest a depositional environment that
was highly variable both laterally and vertically over short
distances.

There are also changes in the seismic character associated
with the crest of the unit where it approaches the surface
beneath the Akpak Plateau. In these areas, which are restricted
to the southern part of the site, the subsurface return becomes
particularly broken up, with very few coherent returns, and
noise bursts that may represent increased backscatter from
coarse material near or at the surface. Figure 15, again from
the boomer profile GHR81-69 displays this character. Note the
narrow, closely spaced, "V" shaped reflectors that may represent
narrow trenches or perhaps noise bursts. The occurence of
coarser, more resistant material over the crest of the unit may
be responsible for the ridge morphology in this area.
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A particular section suggests a migrating dune or bar
system. An example of this feature is presented in Figure 16.
This is a portion of boomer profile GHR81-062A, and is located
on the east flank of the Akpak Plateau in the east-central part
of the block area. The feature is described in greater detail
below in order to gain further insight into the potential
composition and variability of Unit C.

Three buried mounds are visible. The central mound is the
best preserved and consists of a series of closely spaced
foresets which become younger and higher to the east (right) and
whose distal ends form the bottomsets of a small depression.
The bottomsets infill the depression and overstep the
easternmost of the mounds. This mound displays a few eastward
dipping foresets but is generally devoid of internal reflectors.
To the west (left) the stoss side of the central mound forms one
flank of a larger basin, the other flank of which is formed by
the westernmost mound. As with the central mound, this mound is
also composed of steeply dipping, eastward facing foresets. The
foresets, however have been truncated upsection and the mound
appears to be significantly eroded. The foresets grade distally
into very faint bottomsets which underlie the western flank of
the central mound, establishing the western mound as the older.

The intervening basins are infilled with conformable,
closely spaced, continuous reflectors. The amplitude of these
reflectors is higher than the amplitude of the foresets within
the mounds, suggesting a greater variability in texture of the
beds. The infill of the eastern basin is co-eval with the
development of the central mound, while the infill of the
western basin onlaps the central and western mound. It is
therefore younger than both. The onlap on both flanks of this
latter basin indicates that the infill does not form a part of
the lower depositional cycle on which it rests, but rather
represents a later depositional environment during which
provenance was from the north or (more likely) the south. The
entire sequence is bounded upsection by a distinct change in
seismic character that represents an abrupt transition to
another depositional environment. While <truncation of
reflectors is not unequivically evident along this boundary in
this figure, it is apparent elsewhere, and the boundary
represents either a hiatus or later period of erosion over this
site.

The pattern evident in this example is consistent with an
interpretation of a shallow submarine bar or subaerial dune
system that was migrating to the east and subsequently buried.
At any time during the formation of this system, erosion,
hiatus, and deposition were occuring simultaneously over short
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horizontal distances and new bars/dunes were being constructed
as old features were destroyed or overstepped.

This morphology has implications that bear on the texture
and distribution of material. Bars and dunes are formed of
predominantly sand size material through saltation and traction
load. As the features migrate (in this case eastward), coarser
materjial is left as lag material on the stoss side, while finer
material is deposited in front of the advancing face. If
subaerial, the low lying area in front of the dune may be
lagoonal or salt marsh. If submarine, this area will be an area
of reduced flow. Each of these environments will promote the
accumulation of fine organic material and inorganic silts and
clays. Within Figure 17, therefore, it is expected that the
mounds will consist predominantly of fine to medium sands which
will fine to eastward. Gravel and coarse sand may be expected
as scattered lag horizons flooring the system. ' Fine sands,
silts, and organic silts and clays will be interleaved within
the small basins.

This represents a particular environment of local extent
observed within the sequence identified as Unit C. It is a good
example in that it ©provides information on texture,
(predominantly sand); on provenance, (eastward to westward), on
depositional environment, (subaerial to sublittoral), on
depositional mode, (traction and saltation), and lateral
variability in texture (moderate to high). The extent to which
this model is applicable to the rest of Unit C over the Isserk
Block is uncertain as line spacing is limited and subsequent
erosion may well have erased the key morphologic forms over much
of the area.
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The assessment of the textural makeup of Unit C as deduced
from the seismic data is corroborated and extended downsection
by the borehole data. In the Isserk area, Unit C is seen to
consist predominantly of dense to very dense, silty sand. The
sand contains occasional traces of silt and gravel, as well as
lenses of gravel, silt, and organics. Referring to the borehole
profiles in Figures 10, 11, and 12, it can be seen that while
thick deposits of sand are dominant and common to all boreholes
below the unconformity, there is considerable variability in
texture, with silt and clay deposits scattered throughout. It
is also observed that there is considerable vertical and
horizontal variability even between closely spaced boreholes.
The lack of continuity of textural units between boreholes
combined with the lack of continuity in the seismic data
preclude detailed facies mapping.

5.4.3 Unit B

Unit B unconformably overlies Unit C throughout the survey
area. An unconformity (U/Cl) separates the unit into two
subunits and several facies are observed within 'each subunit.
The unconformity (U/Cl)forms a smooth, regular surface that
domes over the Akpak Plateau. Where it encounters Unit C it has
truncated this unit and forms the distinctive planar erosional
surface described above in the description of Unit C. Elsewhere
the surface is not as well developed, and in some basinal areas
may represent a hiatus within the deposition of Unit B as there
is no evidence of erosion.

The subunit that underlies this unconformity occurs as
stratified infill within the channels and depressions formed on .
Unit C. The seismic signature suggests that this infill is
predominantly fine grained and the boreholes support this
assessment. The boreholes also show coarser sand units
sandwiched between the clay units and occasional gravel layers
at the base of the clay strata. Thin gravel deposits overlie
Unit C sands in borehole IB80-84, located on the crest of the
plateau, and in borehole IT81-2, located on the flank of the
plateau where it descends into the Kugmallit Channel. Sand
deposits located downsection to the north of borehole IB80-84
in boreholes IB80-87 and 93 may be distal facies of this gravel
and are so depicted on borehole transect A-~-A’. These deposits
may be the result of lateral reworking of Unit C into
conformable basal facies during initial transgression.

The upper subunit of Unit B is laid conformably on the
transgression unconformity. From borehole and seismic evidence,
this subunit is seen to consist of a sand facies and a clay
facies. The upper subunit, either the sand facies or the clay
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. facies, extends upwards to the seafloor over much of the area.
The sand facies occupies the central part of the Isserk site and
constitutes the granular resource identified for the area from
past work. The clay facies lies at the seafloor to the east,
west, and south of the sand. It is possibly interrupted in the
southwest by the exposure at the seafloor of Unit C, as depicted
on the map of surficial cover.

In contrast to the cut and fill structures noted in Unit
C, and the infill character of the lower subunit of unit B, the
upper subunit displays either no bedding or faint horizontal
bedding. While the surface of the sand facies is seismically
distinctive where it rests on the seafloor, the lower boundary
does not constitute a consistent reflector and the base of the
deposit cannot be mapped seismically. Similarly, the lateral
edges can only be defined where the deposit rests on the
seafloor and the stratigraphic relationship of the deposit to
the surrounding clays cannot be determined from the seismic data
available.

Borehole data, however, reveal that the surficial sand
deposit is a lens shaped body that varies from 1.5 to 4.5 meters
thickness. The maximum thickness occurs along a north-south
axis that extends through the center of the deposit. The clay
facies underlies the sand and isolates this body from the

. underlying coarse deposits of Units C and the underlying Unit B
materials. Possible exceptions to this are noted in boreholes
IB80-~84 and IB80-96. In borehole IB80-84, as can be observed on
the borehole transects, there is an area of no data between the
upper sand and the lower gravel. The log notes "No sample -~
fines washing out" and it is reasonable to assume that this
signifies a fine non-cohesive sand or possibly silt deposit
rather than a continuation of the coarse material. In borehole
IB80~96, the upper sand is separated from the lower sand by a
0.5 meter thick sand and clay deposit.

The boreholes also indicate that the upper sand does not
extend beyond its surficial expression for any appreciable
distance to the southwest, or west, As is seen from the
borehole transects B-B’, and C-C’, possibly equivalent sand
bodies do not occur within the boreholes immediately beyond the
surficial sand cover in these directions.

To the south, there is no equivalent sand body in the
Isserk B-15 series boreholes., A three km gap in the borehole
spacing exists between the main Isserk (IB80-series) boreholes
and the Isserk B-15 boreholes, and the boundary could be
anywhere within this gap.

To the east borehole IB80-88 shows a clay unit on the
. surface over a thin clay-and-sand unit over a thick silt-and-
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sand unit. While the thick unit is almost surely Unit C, the
thin clay and sand unit may be either Unit C or a buried portion
of the upper sand deposit. - If the latter, then there is no
constraint on the extent of the upper sand unit until the Itiyok
boreholes (IT81- series) are encountered, a distance of five km.
In the transect, the surface clay has been correlated with the
older clay unit, thereby strictly limiting the extent of the
surface sand. The alternate interpretation may be equally
viable.

The separation of the upper sand from the lower sand by the
clay layer indicates that the source for the upper sand is not
the sand body directly beneath it. The location of the upper
sand over the crest of the coarse textured Unit C does suggest,
however, that this older ridge is the ultimate source. The
connection between the two bodies may lie in the southeast
quadrant of the site, which has not been sampled by boreholes
but which seismics indicate is floored by Unit C strata.
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. 5.4.4 Unit A

There is evidence to suggest that Unit B is buried by a
more recent fine grained deposit over the northern part of the
site. As noted in the discussion of surficial cover, the clays
occuring on the surface in the Issungnak 0-61 boreholes are
slightly, but consistently, different from those of the other
borehole sets. It is also noted in profile DHR80-540B, a north-
south line that extends out of the survey area to the north,
that a reflector overlying the transgressive unconformity rises
from the north to meet the seafloor near the southern end of the
line (see track plot for line location). This line is of poor
quality and is not reproducible. Based on these observations
the upper sand in the Issungnak 0-61 (IS81- series) boreholes is
correlated with the upper sand on surface at the main Isserk
site. This places the surficial clay at the Issungnak site
stratigraphically higher than the Unit B sands and clays. The
evidence is tenuous, and the lack of borehole control between
the Isserk boreholes and the Issungnak boreholes will allow
other correlations.

5.4,5 Ice Bonding

Ice bonding within the sediments is an observed phenomenon

. within the survey block. Ice bonding can seriously degrade
seismic data, either by masking data beneath ice bonded

sediments, or by producing spurious acoustic reflectors that are

not related to the actual structure of the sediment column. Of

the 99 boreholes recorded within the survey area, 42 record ice

or ice bonding from at least one level within the core. This

may, in fact, underrepresent the case, as discussed by O'Connor

in his report on frozen subseabottom sediments (0O’Connor, 1984).

The ice bonding is prevalent in the central, west, and
south sectors of the block. These areas are sampled by the
Isserk B-15 borehole set (prefix B-15, IN- 70-,53-), the 1980
Isserk Borrow area borehole set (prefix 1IB80-), and the
Issungnak South borehole data set (prefix 1I1881-). No ice
bonding is recorded for the northern sector sampled by the
Issungnak 0-61 boreholes (prefix 1878-), or for the western
sector sampled by the Itoyok boreholes (prefix IT81-).

Within the areas where ice bonding is recorded, the

phenomenon is common. Ice bonding is noted in 20 of the 25

Isserk B-15 boreholes, 7 of the 16 Isserk 1980 boreholes, and

11 of the 14 Issungnak South boreholes. Six (6) of the 9 Isserk

1980 boreholes that do not record ice bonding are shorter than

. 10 meters however and may not be representative. For this same

llllIIllIIIlIIIIIIIIIIIIIIIIIIIIIIIlIIIlIlIIllllIllllIlllIlIlllllIllIIIIIIIIIIIIIIIIIIIIIIII



EOR 88-03 page 54

reason the Isserk boreholes prefixed by IB78- are not considered
representative, with the exception of IB78-1, as they are less
than 6 meters in length. It is noteable that IB78-1, which is
24 meters long, does record frozen material.

Ice bonded sediments are recorded from a minimum of 3
meters depth but are not common within 7 meters of the seafloor.
Thereafter, to the depth of penetration of the boreholes, ice
bonding is common. Identification of bonding is, with few
exceptions, restricted to sand or sandy units. O’Connor notes,
however, that this may be a bias introduced by drilling and
sampling methods and that improved methods demonstrate that ice
bonding occurs in all three of the major sediment types and that
in the Canadian Beaufort Sea clayey soils account for slightly
more of the observed ground ice than sandy and silty soils
(O’'Connor, 1984).

5.5 Depositional Summary

Predominantly fine to medium sand was deposited as Unit C
through channel cut and fill processes in a locally variable but
generally moderate to high energy fluvial or glacio-fluvial
environment. Potentially coarser and more resistant material
was deposited as a linear body that extended from the southeast
corner of the site through the site center. Subsequent to this
deposition the surface of the unit was downcut under subaerial
conditions to form a highly irregular topography of small
channels and mounds., The more resistant body was downcut to a
lesser extent and formed the positive core for the plateau in
this area. During this period, material was moved downslope via
the gullies and also on the interfluves via dune formation. On
the eastern flank of the plateau, leading down into the
Kugmallit Channel, coarse material was aggraded into dune-like
bedforms that indicate sediment movement to the east into the
channel.

The sculpting of the highly incised topography was followed
by a marine transgression that initiated the deposition of Unit

B. Preservation of much of the subaerially constructed
topography on Unit C suggests that the initial transgression
across this area was rapid. Predominantly fine material was

deposited in the depressions on Unit C. As the sealevel rose,
planation of the raised part of Unit C occurred and produced
local lag gravel deposits that remained in contact with the
source material. A distal sand facies spread out over the clays
deposited on Unit C in the basinal areas. This was followed by
a period of shallow marine deposition of fine material. A short
second regression was followed by a slower transgressive rise in
relative sealevel, during which time the raised portions of Unit
C and the previously deposited Unit B strata were reduced by
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wave base planation to a smooth surface. The elevated section
of Unit C to the south and the previously reworked Unit B sands
and gravels provided the source material for a thin coarse
grained deposit centered over the crest of the site. Fine
grained clays were deposited coevally away from the crest of
Unit C.

With continued transgression, the wave base moved away to
the south and the construction of the sand body ceased. The
upper sand body was buried by marine clays in the deeper water
area to the north. With continued shoreline retreat, this
process may be ongoing. At present, however, most of the Isserk
Block area is floored by old sediments laid down during the most
recent transgression.
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6 GRANULAR RESOURCE - ISSERK BORROW BLOCK
6.1 Extent of Deposits

The granular resources of the Isserk Borrow Block are
located in two geologic deposits of different age, distribution,
and depositional mode. The upper deposit represents a reworked
deposit associated with Unit B, while the lower deposit consists
the Unit C basal material. The distribution of the surficial
prospect material is displayed as Figure 17 and Enclosure 5 and
the distribution of the lowexr prospect is shown in Figure 18 and
Enclosure 6. These maps incorporate divisions of the reserve
into Proven, Prospective and Probable zones. Proven granular
resources are defined as those resources whose occurrences,
distributions, thickness and quality are supported by
considerable ground-truthing information such as dredging and/or
geotechnical drilling data. Probable reserves are defined as
sands and gravels whose existence, extent and quality has been
inferred on the basis of limited ground-~truthing information
and/or several types of indirect evidence, including sidescan
sonar, shallow high resolution seismic, echo scunding and/or
bathymetric and/or geological considerations. These estimates
are based on an understanding of the proven reserves as
determined from boreholes and a comparison with the seismically
mapped prospective regions to provide an estimate of probable
resource that may represent a viable planning figure for future
utilization. Prospective Resources are defined as granular
resource deposits whose existence and extent are speculated on
the basis of limited indirect evidence, such as ripple marks on
sidescan sonar records or general geological considerations.

Within the 1Isserk Borrow Block area measurements of
overburden and resource thicknesses were made for each borehole.
This provides information which is of value both to the engineer
concerned with borrow resource, and to the geologist interested
in establishing relationships between the boreholes. These
analysis have revealed that there are two distinct bodies of
sand flooring the Isserk block, with the lower sand being
ubiquitous and the upper sand being of local extent.

Because of the applicability of this two resource model,
the boreholes have been coded and are described in terms of a
first encountered coarse unit and a second encountered coarse
unit, The detailed description of this coding along with a
tabular summary of all boreholes within the block are given in
Appendix 3. This allowed spatial display of these data on the
map sheets and subsequent contouring and definition of the two
prospect areas. From observation it is apparent that where there
is only one sand unit present and the borehole longer than about
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10 meters, the sand unit present is the older of the two. The
only instance where this may not apply is borehole IB80-84 near
the center of the Isserk block where the upper and lower sands
may be in contact with each other.

6.1.1 Upper Surficial Prospect

The main body of the deposit is roughly triangular in shape
and located in the west-central part of the block (Figure 17).
A narrow, linear, "tail" extends from the southeast edge of the
main deposit to near the southeast corner of the block area.

The spatial distribution of this deposit is defined on the
basis of borehole control and the seafloor character of the
boomer and profiler records. Coarse material on the seafloor,
as jidentified in the boreholes, is associated with a distinct
change in character on the seismic records. In this regard the
microprofiler records are more useful than the boomer records.

The microprofiler records are characterized by a lessening
or absence of sub bottom reflectors and an even unscoured
seafloor surface. The return signal from the seafloor is short
and well defined. The first primary multiple is prominent,
indicating a significant percentage of the pulse is reflected
back from the seafloor rather than transmitted through.

The boomer records share these characteristics with the
profiler records but to a lesser effect. This is primarily due
to the higher power and lower frequency of the system which make
the signal less sensitive to changes in texture.

While the map in Figure 17 displays the areal distribution
of the deposit for the proven, probable and prospective zones,
contours indicating the thickness of the deposit are only
provided for the proven zone. The thicknesses are derived soley
from the borehole logs as the base of the deposit was not
observed on the geophysical data.

Twenty five boreholes have  been drilled within the
boundaries of this zone. Borehole penetration varies from 4.5
meters to 21.4 meters with 17 boreholes less than 10 meters
long. The majority of the boreholes encounter sand .at the
seafloor and silty or clayey deposits at from 1.25 to 3 meters
below seafloor. Two boreholes, IB80-84 and IB80-96 record sand
from the seafloor to their depth of penetration. Borehole IB80-
84 was drilled to a depth of 21.4 meters, and borehole IB80-96
to a depth of 9.1 meters. Three boreholes record a veneer of
clay atop the surficial sands. The veneer varies from 0.2
meters to 0.6 meters. The boreholes, IB80-95, IB80-93, and
IB78-5 are located in proximity to each other and the clay
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deposit may form a continuous veneer along the western side and
northern tip of the zone.

The Proven resource is primarily based on the borehole
information and occupies the central part of the deposit with
the displayed boundaries defined by both borehole and seismic
data. Within this zone there is a very high confidence that
useable granular material occurs. Based on the borehole data,
this zone has been further subdivided into zones dredgeable by
hopper dredge only and by both hopper and stationary dredge
methods. These subdivisions are shown by the heavy dash-dotted
line subdivisions within the proven area. The position of these
lines has been made using the Dredgeability assessments and the
Development Concerns assessment of each of the boreholes and
using a simple rule of equidistance between the boreholes within
the proven reserve area. Based on these subdivisions two small
regions associated with boreholes IB80-96 and 1IB80-84 are
defined which are catagorized as dredgeable with either hopper
or stationary dredge. It is assumed that below the approximate
4 m level in each of these regions one would be mining the lower
sand resource as opposed to the upper reworked Unit B materials.

The Probable resource boundaries are based on seismic and
limited borehole information. Thigs area is seen to rim the
proven region with a tail defined which extends approximately 8
km off toward the southeast from the main body of the deposit.
This tail region is defined exclusively with the seismic data.

The Prospective region is defined entirely on the seismic
data set and is based on bottom character return along with
faintly defined internal reflections seen within the data.

It may represent an extension of reworked Unit B materials,
however borehole information would be required to confirm this.

6.1.2 Lower Basal Prospect

The Lower Basal Prospect represents a region where the
unconformity surface representing the top of Unit C comes to
within 3 m of the seabed. The 3 m limit has been taken as the
practical limit of overburden stripping when a Stationary
Suction dredge is utilized. This region is located in the
southeastern corner of the prospect area and is highly irregular
in shape (Figure 18).

This region is defined almost entirely from mapping of the
seismic data and is only confirmed by boreholes in the extreme
northwestern tip of the area. Because of this lack of borehole
confirmation the entire prospect is considered to be Prospective
only at this time. Although some limited quality information is
available, the boreholes indicate this lower unit to be highly
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. variable in nature and considerable confirmatjon drilling will
be necessary to confirm this region as a viable resource.




LI
e
z
P
]
Lo
€5
]

.' LEGEND

Outtine of deposil as interprelad from
wslsmic ond horshol dato
. |

777777 Thickness confours s mutery.

525 000 €|
wor-rel
527 500 |
MeL-rEL
330 000 £_|
mgL—rEl |
332 50 €|
535 000 €
537 500 £

- UPFER SAHD UNIT GRANULAR ats*zuncz
! ————— Borrow propect zonws based:an dredgeabity

. s YOLUNE
. [mit 0%y (lnsx FA)
" . ﬁ—.—__ii . _— Bwrwl prospact Toras bosed an
— 7 L e
+ + . - proven | Te.082 asas ! 7 787 0y esiopmant fonzema

- PROBABLE . 18.006 [EK # MI-1  Borshol Mocoilon amd Idenficotion
—— e )
PROSPECTIVE | 18.711 1671

| reder .
AT | ! B rrovan masourea

| 7 787 500 N

b & A
i OTAL 51.779 79.73 2om_

+ ) o+ . | [[[mj] Frobable Hezsurce

L 7os

% FProspaciive Rasource
| 7 785 000 N

+ ] + ; 4 : 7 765 000 M_]

5 e

1 Sultoble for Hopper dredga anly
< 03 m of sverburden
> 1.0 m of sand o 3urfoce
2 Suiloble lor stollonory dredos
\ H < 3.0 m of guerburden
‘ N > 10 m of recovarable sond
1
[
'
|

Ty .
I . . . N DREDGEABNJTY CODE
i

L e T
FRTE P dp ey

2-ta-zz

5 Sviotle for sifvar Stationary dredge
s

o1 Hoppee dredge
< 0.5 m of orertiecden

> 20 m of mecovmrable sand
Too much overburden for aiMer
Nype of dradge

7 762 500
" 5 Gradollon foo fine far suilabée
Ba-38u_| pestormance

sserk Borrow
- Bleck Boundary
+ + + +

T . T 6 Btk overburden ond Fines corda
I | - preciuds dredging

I

I

t

-

7 782 500 N

.-1———1 -
+
T

[ s9-58N

. 7 Ted fhin (< 14 m} or foo fine for
1 Hopper dradge

B Borehol dotn inconclushe
ia. Borehpie too ahdllow ot
beo It dotlo

Hidh : -
L . L¥DE\"ELC|PMENT CONCERNS CODE

11 Good quolity 1o depost
12 Poor be unwiichle quakly (finee > 12%)
+ o

[ 7 760 o0 W

7 780 000 .| 13 Permafravt wlll be secountersd by
P Woteil (8 morginoly tes fine
D50 betm,

15 Owestiurden near wpppr It of

. 16 Wrlarbad(s) of cloy. s or organdes
moy oftact pit development or quality
of 1M

17 Grifng or mompling methods are suspect
. 18 Horshols @ oo shorl fot proper
Ban

E_ po— Inferpretal
| eo—sen isn + ! T +

Cyma > L]

LSTRATIGR&PHIC CLASSIFICATION

21 Gronukar sedimants of or very
meoe [<D.5 m) seabad

&
+ T 757 500 W acme Untt B oarlying sand

| 7 757 sea N 1 . + +

24 Complexly airodilied zand
strada [Unit C

| wxceed 15 m —chaansi 1P
28 BH toa mhort for PuM
intarpretakion
ez s
-

g S

} Borahole description developed by
| Nuil Nacleod of

[
4 EBA Enginessing Consultants Lrd.

bt ad Calgory, ALTA

Sz .-
S e R

7 7s5 soo N + . — o '.".';’.:o\: ] i
_ TR ey +
| es-sen . + < e

- H
o . N VRS : P

7 755 000 W
-S40

9
. LR

| 7 752 500 N _'__ : _l_ _|_ _ J[_ _1__ E 4 _I._ ) 7 752 500 W .
. ) : E@R INDIAN ANG

i o " | MORTHERN AFFalRs
! ' LA, v, Seahe CANADA (INAC)

ISSERK BORROW BLOCK
: | 1 GRANULAR RESOURCES
' UPPER SAND UNIT

B -

822 500 €
525 004 f
535 000 F

Peccon - LY CM - 138

SCAE : 1: 25,008 O [OR PeQUECl W 88—

- %27 500 §
|— 330 DOD
I 53z 300 E
| as? so0 e

MwG—vg1

[moL-¥TL

Mez-ret
[Moz-¥Ei
[Mss-v L

- FIGURE, 17’




| 7 767 s00 W

| ron

| 7 785 0o W

PRI

| 7 760 oo M

s

| 6g-58M [er)

Sama

{7 757 500 W

[— 7 755 Q00 W

- 5I-54H

{7 752 500 N

g
15

MEZ=vEL T

822 300 E.

Gy
werz-2300 TR
-

ERE Sty

ez
Ty

busz=rel

e

512 500 E

5% D00 E

PRIt

s
O sems  tetrm
rema Ormma

+

=+

°
[RTR)

© v
s

| szs ooo €

mot-ver 7

[Moz~#EL

errm
Oy

1-on
Oy —

eten

)

527 300 €

o o
1-n 1-1em

=),

_

4

| 327 300 €

acL=rC)

9

s Leret

530 000 £

| 530 000 €

Mo1=¥EL

fmot-vil

533 poo €|

| 852 800 €

;
i
!

me-ril
535 000 E

537 300

° GRANULAR RESOURCE

f::: we)

Assumn 1 el

Aszums 5 rhetarn
Assume 10 maters
Axzuma 20 metars

]
!
~1LOWER SamO UNIT

VOUNIE
[CELES]

-

AN 600

S

|
|
|
|

N

Isserk Borrow
Block BoundarP/

O sma (

O e
ez

S .

| 537 s00 ¢

[M&-¥iY

7 767 500 W]

FON |

7 765 000 W

7 753 500 W
595N

7 FE0 000 K

65-56N

7 757 500 #

7 757 500 M)

LEGEND

PROSPLCTIVE RESDURCE.
Reaource I3 defined os
pertten of Unit C ihol San
within thras mabers of Hhe
seafaor.

o
¥ -y

Borehole Locotion and ientification

o Borehole Classification

“———DREDGEABILITY CODE
1 Suliable for #opper deadge el
< f5 m of overburden
> 10 m of sond at surfecs
2 Suitable for siotionary dredgs
< 30 m of cverburden
> 20 m of racemerable sond

3 Suikobde for sllher Stationary dredgs
or Happer dredge
< 05 m of avarburden
> 20 m ol recoveroble zond
4 Tos much ovarburden for siher
hps of deedge

S Grodotion fea Fine for aulloble fiN

& BoM ovarburden and fines contant
preciude dredging

Too hn [< 1.0 m} or tes fine for
Hopper dredge

2 Borshols data snconclusire
e Borshole oo shallew or
ne Kits dota

L DEVELOPMENT CONCERNS CODE

1) Good quokty o dspash
Poor bo umauitobie quolty {lines > 12%)
Farmafroal will be encountersd by desdge
Moleriat i marginoky
D0 betessn 30 ond 150 u
Mines content tatwesn 12% ond T8X
F5 Cuarburden near upper Bmit of

occeptal
15 Interbed(s)} of clay, Wit or argomlca
moy_offect it developmant or guallty
1]

of

17 Drifing or sompling melheds ore suspect
S in lac shorl for propar
nherpretation

a1
- STRATIGRAPHIC CLASSIFICATION

21 Cranulor eediments ol or wary
near {<0.5 m] weabed

22 Simpie 31 ol chap #/-
some L

]

2 strallfled 100d
priengr fliio

5 Permalrost noted on BH loga

28 Dauble cloy loysr

27 Ovecburden. (Unit & & B)

wrcend 5 m —channal Hil

28 BH boo amort for dull
Interpretortion

Borehols description devaloped by
Neit Macleod of
€64 Engineering Consultanta L,
Colgary, ALTA.

3
INDIAN AND
NORTHERN AFFAIRS
CANADA (IMAC}

ISSERK BORROW BLOCK

pomee &

GRANULAR RESOURCE
LOWER SAND UNIT -~

owre. onfem

ees v BGE

PrORCTON UM DM 133

T B

T s

_FIGURE 18




EOR 88-03 ) page 62

6.2 Granular Resource Volume Estimates

Table 3 summarizes the estimates of proven, probable and
prospective volume of granular resource for the two prospect
areas defined in this report. The methods of volume calculation
vary slightly for the two prospects in that the upper sand is
assumed to represent a body which is exposed at the seafloor and
no stripping is required, thus mining is limited to the
thickness of the resource. In this case a minimum thickness of
one metre is required and volumes are calculated based on the
area between the contours times the average thickness assuming
a linear proportion distribution between the contour lines (ie.
area = 10 nf, between the 2 and 3 m contours: therefore volume
= 10 m)! X 2.5 m = 25 m'). For this upper material the total
volume is taken as the sum of the volumes between all thickness
contour lines. The total probable and total prospective
resources incorporate the volumes of the higher probability
materials.

Within the lower sand body volumes are calculated based on
an assumed thickness of the resource material which reflects the
assumed maximum depth of dredging capabilities. Since detailed
evaluations of the depth of the resource are not possible at
this time these values are taken as estimations only.
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. TABLE 3 GRANULAR RESOURCE VOLUME ESTIMATES - ISSERK BORROW BLOCK

Upper Sand Unit Exposed at the Seafloor
Unit Thickness (m) Area (m* 10%) Volume (m* 10%)

PROVEN RESOURCE

>1 <2 4,483 6.73
»2«<3 4,964 12.41
>3 <4 5.534 19.37
»4<5 2.896 13.03
>5<«6 1.185 6.52
TOTAL PROVEN CE: 19.062 45.03
PROBABLE RESOURCE
Assume 1 meter minimum 18.006 18.01

TOTAL RESOURCE 37.068 63.04
PROSPECTIVE RESOURCE
Assume 1 meter minimum 16.711 16,71

TOTAL RESOURCE 53.779 79.75
Lower Sand Unit

. PROSPECTIVE ONLY - Portion of Unit C covered by three meters of overburden or less

Unit Thickness (m) Area (%2 *10%) Volume (m® *10%)
Assume 1 meter 40.840 40.84
Assume 5 meters 40.840 204.20
Assume 10 meters 40.840 408.00
Assume 20 meters 40,840 816.00
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. 7 CONCLUSIONS

The Isserk Borrow Block of the gsouth central
peaufort Sea covers an area of 400 square kilometres and
contains significant amounts of proven, probable, and
prospective granular resource materials. Through the
integration of geophysical, geotechnical, and geological
data collected over the past 15 years from both industry
and government operators, two main deposits were
identified. rThese deposits occur as fine to medium
grained sand bodies that lie within a complex sequence
of glacio-fluvial, fluvial, and transgressive marine type
sediments that form a northwest - southeast trending
ridge across the Akpat Plateau.

The first deposit (Upper Sand Unit) is a localized
shallow sand body which lies in the central portion of
the Isserk Borrow Block. Its triangular shape covers an
area of approximately 53 million square metres. Borehole
and seismic data indicate an estimated 19 million cubic
metres of proven, 63 million cubic metres of probable,
and up to 80 million cubic metres of prospective granular
resource materials. The proven resource estimate is
based primarily on borehole information and subdivided

. according to dredging and development concerns.

The second deposit (Lower Sand Unit) is a near
surface exposure of Unit C which lies in the southeast
quadrant of the study area. Its estimated 800 million
cubic metres of prospective granular resources is based
on limited seismic information only, and requires
considerable future ground truthing. Of this 800 million
it is likely that only 100 to 300 million might actually
be recoverable when permafrost bonding and resource
quality are fully considered and delineated.

It is conceivable that the Lower Sand Unit extends
beneath the Upper Sand Unit to the northwest, separated,
however, by a clay layer of variable thickness. The
actual extent and quality of this deposit can only be
determined through further investigation.
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. 8 RECOMMENDATIONS

The results of this program have outlined two
granular resource deposits in the Isserk Borrow Block.
The compilation and interpretation of the data used in
this study identified certain limitations and
deficiencies to which the following recommendations are
addressed.

1 Due to the poor borehole coverage in the
probable and prospective areas of both deposits
it is recommended that several boreholes be
drilled on an interim basis in order to gain
a better appreciation of the variability and
quality of granular resources in these areas.

At least 6 holes should be drilled in the
probable and prospective areas surrounding the
proven area of the Upper Sand deposgit. Four
of these holes would be located in the areas
immediately east and west of the central proven
zone, while the other two holes would be’
located immediately north and south of the main
deposit.

. At least 2 boreholes should be drilled within
the Lower Sand deposit, preferably one within
the 0 metre overburden in the southwest portion
of the deposit, and one in the southeast
portion.

At least 2 boreholes should be drilled along
the linear ‘tail’ extending to the southeast
of the central proven area of the upper sand
deposit. One hole would be located so as to
penetrate the 0 metre overburden area of the
Lower Sand deposit in order to unravel the
relationship between the two deposits in this
area. The other hole would be located closer

to the southeast end of the extension.

2 Due to the poor coverage and low quality of
the geophysical data used in this study, it is
recommended that the area be resurveyed-
covering both deposits. It is important for
this program to concentrate on achieving high
resolution and good penetration so that
regional stratigraphic correlations and
internal facies variations may be more

. accurately defined. This will enable a better
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understanding of the stratigraphic relationship-
between the two deposits, as well as internal
facies variations and differences that
contribute to resource quality.

Priority may be given to the Lower Sand Unit since
there is very little seismic coverage of this area.
It is recommended that survey lines be completed in
an east - west direction on a grid of approximately
1 km line spacing, with north - south directed lines
be completed with a 2 km line spacing.

For the Upper Sand Unit it is recommended that
survey lines be completed in an east - west and
north - south direction of approximately 2 km line
spacing in both directions. Eastern lines should
extend into the area of the Lower Sand Unit for
better correlation of the two sand bodies at depth.

The geophysical program should consist of 3.5 kHz
profiler, a Boomer system (the IKB Seistec - line
and cone - limited aperture reciever is strongly
recommended with the boomer source), and a deeper
penetration small airgun system as the subbottom
profiling tools. These data should be complemented
by a sidescan sonar and a precision fathometer to
assess water depths, seabed texture, and seabed
features. It is recommended that navigation systems
be of comparable quality to those employed during
collection of the industry data sets. A broader
weather window can be obtained through the use of
some form of active heave compensation system. This
will allow much more comprehensive lithologic and
stratigraphic interpretation of these data such as
is only presently obtained during the occasional
ideal, calm survey day. These systems are presently
not commercially available and some development work
may be necessary.

A geotechnical investigation should be carried out
pending results of the recommended geophysical
program. At least 60 boreholes are required to more
accurately define the probable and prospective
potential in the two deposits, and to clarify the
nature and extent of the fine interlayer between the
two sand bodies. Exact borehole locations would
honor questionable areas resulting from any
modifications to the interpretation of the deposits
presented in this report.
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. 4 Following the recommended geophysical and.
geotechnical programs, a synthesis and
evaluation of the data would be required to

update and revise the extent and quality of
the granular resources in the area. The
recommended follow up programs may expose
variations within the region which the present
data set may not allow, therefore a closer
examination of more localized areas would be
required. This may be especially true for the
Lower Sand deposit and the linear ‘tail’
extending from the proven area of the Upper
Sand deposit.
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APPENDIX 1

LISTING OF SEISMIC DATA COVERAGE
WITHIN THE SURVEY AREA BOUNDARIES
AS DETERMINED BY MCELHANNEY SERVICES




APPENDIX 1
LISTING OF GEDPHYSICAL SURVEYS WITHIN THE ISSERK-ERKSAK

. BORROW BLOCK AREAS

COMPILED BY McELHANNEY GEOSURVEYS LTD.

YEAR CLIENT CONTRACTOR SURVEY TITLE LINE COVERAGE  LINES LISTING
1584 GULF  GEOTERREX AMAULIGAK EAST, AMAULIGAK 125 Ka (FROM  GHR-81-201,..231,6HR-82-6101...6108, 6HR-
HEST REFORT),APPEARS B1-101,,.132,6HR-82-5102,5104,5106,5108,

T0 BE MORE 5110, 6HR-84-205,209,213,213, 204,2178, 219
,201,223...253(0DD

$'5),2038, 255,259, 263, 267, 22€, 222,220, 21

g
1985 ESSD M:GREGOF GEOSCIENCES ARNAK K-06  C.0.G.L.A - 57 K&y 135 E86-282,E86-298, EB6-299A, E86-300,£86-301
. 85-45.4 9826 J1-3E LINES, 4 CORES ,EBE~301A,E86-301B,EBB-301C,EBE-302,E86~

(ARBSSOY, ARSSSD 400,EBE-401,ERE-402,EBE-402A,EBE-403,E8E

-404



APPENDIX 1
LISTING OF GEOPHYSICAL SURVEYS WITHIN THE ISSERK-ERKSAK
. BORROW BLOCK AREAS

COMPILED BY McELHANNEY GEOSURVEYS LTD.

YEAR CLIENT CONTRACTOR SURVEY TITLE LINE COVERAGE  LINES LISTING

1982 GULF GEDTERREX NORTH UKALERK SITE 255 Ke EVEN #'5 GHR-B82-102--GHR-82-1134,
GHR-82-1101,1111,1121,1131,1137, 1141, 115
1,161, 1171, 1144A
13982 AGC .G, GRID SITE i, GRID SITE z 2 SITES, 8 TIE GRID SITE 1.,LINES A-B THROUGH
LINES, RS,5S,6RID SITE 2 LINES A-B THROUGH

TEMPPROBES, F6,PING0 SEARCH P30,P32,P28,P39,P28,TIE

CORES - LINESB99KUD,KUD044, CORGAS, DENNY  P23WAN, W
. AMB99,B99,5%1, IRKTIX
1983 £550 GEQTERREY 92-4l NIPTERE L-1% 82 Kn., 19 85118 - BS134, 85136, 85088

LINES, 3 CORES

(82-N-1, B3-NH
1983 ESSO GEOTERREX 93-41  REGIONAL LINES 1962 100 Ks, 6 LINES B5-088, 85158, 85159, 83-01, 83-02,
83-03
1983 ESS0 GEOTERREX 93-41  KAUBVIK 1-43 83 Ke, 18 85072 - 85 089
LINES, ONE (1)
CORE (B3-KH5-SO
1983 ESS0 GEOTERREX  93-41  AMERK 0-9 74 Kn, 16 85054,85056 - 85060,85062 - BS071
LINES, 4 CORES
(82-A-1,82-A-2,
1983 GULF BEOTERREX REGIONAL LINES 1983 278 Ka,7 LINES GHR-83-01,GHR-B3-03, GHR-83-05, 6HR-B3-06,
. GHR-B3-16, GHR-83-17, GHR-83-02
1983 GULF GEOTERREX KASLUTUT 180 Kg, 26 LINES GHR-83-1001....6HR-83-1024,

GHR-B3-1024A, GHR-B3-1016A




APPENDIX {
LISTING OF GEOPHYSICAL SURVEYS WITHIN THE ISSERK-ERKSAK
. BORROW BLOCK AREAS

COMPILED BY McELHANNEY SEOSURVEYS LTD.

YEAR CLIENT CONTRACTYOR SURVEY TITLE LINE COVERAGE  LINES LISTING
1974 ES50 HUNTEC (70) LTD. PULLEN ISLAND GRAVEL 539 LINE 11170,7870,9400,6250, 4600, 3200, 700, 1600,
(C-2683) SEARCH MILES(BR2KM)  12500,17300,19096,20910,26000, 13588,2771

8, 24320,22620, 20400, 17294, 17300, 12500, 14

000, 15568,%,D,N, A4, F K, Z,1,Y,50UTH,B,J

1976 DOME FAIRFIELD UKALERK C-5¢ 35 Ka, 11 LINES 42,32,22,12,2,31,21,11,1,33,34
ABUATRONICS
1978 DOME 651 REGIONAL LINES 1978 360Ke, 2 LINES  DHR-78-1,2
.930 DOME GECTERREX TINGMIARE & URALERE 7 LINES DHRB0-527,601,609,521E,610,603,525C

BORROW STUDY

1980 DOME  GEOMARINE S0UTH KGLULIK BORROH /A DHRAG-820, 821,823, 825, 827, B3
STUDY
1980 DONE  GEOTERREX ISSERK BORRGH STUDY 5 LINES DHREO-310, 311, 312, 5158, 309
1980 BULF  GEOTERREX REGIONAL LINES 1980 50 Ka,2 LINES  LINES 10, 20
1980 DONE  GECTERRE! WILUK BORRON STUDY B LINES DHRB0-503, 5564, 506, 643, 647,651,527, 653
1980 GULF  BEQTERREX PR 3 Ka, 14 LINES 302,307,312,317, 322, 780,805, 830, 655, 880,
905,930, 955, 960
1980 GULF  GEOTERREX NORTH ISSUNGNAK WELLGITE 36 Ke,14 LINES 199,204,209, 214, 219,500,525, 550,575,600,
25, 650,675, 700 :
1981 DONE  GEOTERREX REGIONAL LINES 1980 1947 K35 DHRBO-S529(A,B),525(B),525C, 5014,530, 761,
LINES 523C, 7518, 751, 521 €, D), 5408, 5158, 532, 546
' - ,503(1,2), 531 (A) , 505, 515,523, 521E, 556 A

,B),546B,533(B, C), 533, 5464, 3504, 527, 533(

C'“,534,53l,910,507
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LISTING OF BEOPHYSICAL SURVEYS WITHIN THE ISSERK-ERKSAK

. BORROW BLOCK AREAS

COMFILED BY McELHANNEY GEOSURVEYS LTD.

YEAR CLIENT CONTRACTOR SURVEY TITLE LINE COVERAGE  LINES LISTING
1981 DOME BEOTERREX KOGYUK 260.6Ka, 40 6HRE1-302 TO
LINES GHRB1-332,6HRB1-078,045,311,046,043,047,
075,018,089
1981 DOME GEQTERREX NERLERK RIDGE BORROW SITE 24ka,!! LINES  DHR81-140-1 TO

DHRB1-140-9, DHRB1~140-24, 34

1981 BULF M.J. O'CONNOR % REGIONAL BORROW 2200 Ka, 81-092--093, 81-0001--0014, 81-0001--083
ASSOCIATES INVESTIGATION 1981 (NOT CONTINUDUS)
.1981 SULF RECTERREY WEST TINGMIARK 310 K, 37 LINES GHR31-071,070,1111,1105, 1111A,1110,1103,

1085, 1108, 1675, 1106, 099, 1104, 1103, 1102, 1
101,003, 1137, 1136, 1135, 1126-34, 1120, 11
2-1119
1981 DOME GEONARINE WILIK P-66 440, 25Ka DHRB1-140-1 TO DHRB1-140~70,

DHRBI--140-115,119,131,135,139, 147

1981 GULF GEGTERREX KOGYUX AREA 235 Ka,32 LINES GHR-B1-301,.,GHR-81-332

1981 DONE GEONARINE ARLUK E~90 §9.2Kn, 16 LINES DHRBI-130-20,204,32,34, 344, 36,38, 42, 46,4
8,21,33,35,37,49,49A p

1981 GULF GEOTERREY SOUTH KOAKOAK 1981 31 Ka, 10 LINES GHR-81-0004,025,0005, 051,350, 821,0003,80
1,806,811 b

1982 DOME BECTERREX REGIONAL LINES 1982 226, 6kN DHRB2-02 TO DHRB2-09

1982 GULF GEOTERREY 1SSERK BORROW COMPILATION 50 Km, 19 LINES GHR-B1-0624,025,063, 069, 06B, 067, 6HR-82-7

. 1980-81-82 106,7104A,7104,7102,7116,71!8,7118A,7122

,7120,7124, GHR-80-310, 312, 311,309, 5158
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LISTING OF SEISMIC DATA COLLECTED FOR THIS PROJECT
FROM WITHIN THE SURVEY AREA




APPENDIX 2
Comments:

1)

Analogue data that are 1listed under "Profiler" may
include boomer, airgun, sub-bottom profilers, side scan, and
V_Fin -

Analogue data that are listed under "Near Trace" include
near trace and single trace data.

Analogue data that are listed under "echo sounder"
include echo sounder only.

2)

The designation "L/F" indicates that a reproduction of
the analogue record was located in a report. A search for the
original was made but was unsuccessful. Time did not allow
for relocating the report and copying the reproduction.




£ATALOGUE OF GRANULAF RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

FART A: STUDY REFERENCE AND LOCATION

YEAR: 19B0
BLOCK/REGICN NAME: Regional Lines 1980
TITLE OF REPORT : Marine Bottom and Subbottos Survey, Regional Lines 1980

SPONSOR : Gulf Canada Resources Inc.
CONTRACTOR : Geoterrex Ltd.

DATA ARCHIVING: Gulf Canada Square, 15 flr., in the working library and
the file room - reports. Line data obtained at
M.J. 0'Connors and Associates, in the store rooa.

PART B: STUDY DETAILS
{listed= L, found= F, copied= C)
LINE & MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

10 L/F/C L L
20 LIFIC L L




LATALOGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION

YEAR: 1980
BLOCK/REGION NAME: Akpak Wellsite
TITLE OF REPORT : Marine Bottom and Subbottom Survey, Akpak Wellsite

SPONSOR ¢+ Gulf Canada Rescurces Inc.
CONTRACTOR : Geoterrex Lid.

DATA ARCHIVING: Gulf Canada Square, 13 flr., in the vorking library and
the file room ~ reports, Line data vas obtained at
M.J. O'Connors and Associates, in the store roos.

FART B: STUDY DETAILS
(listed= L, found= F, copied= )
LINE & HULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

302 LIFIC ( L
207 LIFIC L L

212 LIFIC L L

317 LIFIC L L

2 LIF/E L L

780 L/FIC L L

65 LIFIC L L

820 L/FIC L L

302 L/FIE L L

. 880 LIF/C L L
905 LIF/C L L

930 LIFIC L L

955 LIFIE L L

980 LIF/C L L




CATALDGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

PART A; STUDY RCFERENCE AND LOCATION

YEAR: 1981 :
BLOCK/REGIDN NAME: Regional Borrow
TITLE OF REPORT : 1981 Regional Borrow Investigation, Beaufort Sea

SPONSOR : Gulf Canada Resources Inc.
CONTRACTER : NI, D'Connors and Associates Lid.

DATA ARCHIVING: Gulf Canada Square, 13 flr., in the vorking library and
the file room - reports, Line data vas obtained at
M.l. 0'Connors and Asscciates, in the store room.

PART B: STUDY DETAILS
{listed= L, found= F, capied= {)
LINE & MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHR-B1-0ulZA L/FIC L/F/C L
GHR-B1-00034 L/FIC LIF/C L
GHR-B81-099E L LIF/C L
GHR-81-095C LIFIC LIF/C L




CATALCGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
REAUFBRT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION

YEAR: 1981
BLOCK/REGION NAME: Kogyuk Area
TITLE OF REPORT : Marine Bottom and Subbottom Survey, Kogyuk Area

SPONSOR : Gulf Canada Resources [nc.
CONTRACTOR t Geoterrex Lid.

DATA ARCHIVING: Gulf Canada Square, 15 flr., in the working library and
the file room also found in the Dome Library.
(SEC KOGYUK AREA UNDER DOME 1981 - SAME REPDRT)

PART B: STUDY DETAILS
(listed= L, found= F, copied= C)
LINE # MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHR-81 L L L




CATALOGUE OF GRANULAR RESOURCE RELATED FIELD ATTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

. PART A: STURY REFERENCE AND LOCATION

YEAR: 1981
BLOCK/REGION NAME: Regional Borrow
TITLE OF REPORT : 1981 Regional Borrow Investigation, Beaufort Sea

SPONSOR : Gulf Canada Resources Inc.
CONTRACTOR : M. J. D'Connor Associates Ltd.

DATA ARCHIVING: Gulf Canada Square, 15 flr., in the vorking Iibrary and
’ file room - reports. Line data was obtained at
M.J. 0'Connors and Associates, in the store roos,

PART B: STUDY DETAILS
(listed= L, found= F, copied= ()
LINE # NULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHD SOUNDER  SIDE SCAN

GHR-81-0061 LIFIC LIFIC L
GHR-81-0062 L/FIC LIFIC L
6HR-B1-0003 L/F/C LIFIC L
BHR-B1-0004 L L
GHR-81-00605 LIFIC L
GHR-B1-5006 LIFIC L
GHR-B1-0007 LIFIC L
GHR-81-0008 LIFIC L
GHR-81-0003 L/F/C L
. GHR-B1-0010 LIFIC L
GHP-B1-0011 LIFIC L
' GHR-81-0012 L/IF/C L
GHR-81-0613 L L
G4R-81-0014 LIFIC L
GHR-81-0015 LIFIC L
GHR-B1-001E L L
GHR-B1-0017 LIFIC LFIC L
GHR-81-0018 LIFIC LIFIC L
GHR-B1-00C5E LIFIC L
BHP-B1-§10 LIFIC LAf/e L
GHR-81-0104 LIFIC LIFIC L
GHR-B1-012 LIFIC L/FIC L
GHR-B1-015 LIFIC LIFIC L
GHR-B1-016 LIF/C L/FIC L
GHR-81-020 LIFIC L/FIC L
GHR-81-021 : L L
GHR-8{-022 LIFIC LIFIC L
GHR-B1-022B L/F/C L
GHR-81-023 LIFIC LIFIC L
GHR-B1-02 L L
GHR-81-025 L/FIC LIFIC L
GHR-B1-025 LIFIC LIF/C L
GHR-81-027 L L
GHR-B1-030 LIFIC L/F/C L
L

| GHR-B1-0323 L/F/C LIFIC




CATALDSUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
REAUFGRT SEA
STUDY DATA SHEET

PART A: STURY REFERENCE AND LOCATION

YEAR: 1981
BLOCK/REGION NAME: Regional Borrow
TITLE OF REPORT : 198! Regional Borrow Investigation, Beaufort Sea

SPONSCR + Gulf Canada Resources Inc,
CONTRACTOR : M. J. O'Connor and Associates Ltd,

DATA ARCHIVING: Gulf Canada Square, 15 flr,, in the vorking library and
the file rooa

PART B: 5TUDY DETAILS
{listed= L, found= F, copied= 0.
LINE ¢ MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHR-51-046 LIFIC LIF/C L
GHR-81-0404 L/EIC LIFIC L
GHR-81-041 L L
GHR-81-042 LIE/L LIF/C L
GHR-B81-043 L/FIC LIFIC LIF/C L
GHR-G1-044 L/Fic LIF/C L
GHR-B1-045 L/IFIC L/F/C L
GHP-81-04b LIFIC L/F/C L
GHR-81-047 LIFIC L/F/C L
GHR-B1-046 L/F/C LIFIC L
GHR-81-05! L L
GHR-81-052 L L
iHR-81-064 L L
GHR-B1-060A LIF/C LIF/C L
GHR-B1-061 L/FIC LIFIC L
GHR-81-0&2 LIEIC LIFIC L
GHR-B1-0624 L/F/C L/F/C L
GHR-81-063 LIFIC LIF/C L
GHR-8-0864 LIF/C LIFIC L
GHR-8:-065 L/FIC LIFIC L
GHR-81-066 L/F/E L/Fit L
GHR-81-066A L/F/C L/IFIC L
GHR-B1-067 LIFIC L/F/C L
GHR-81-068 L/FIC L/F/C L
GHR-81-069 L LIFC L
GHR-B1-070 L/FIC LIFIC L
GHR-B1-070A L/FIC L/F/C L
GHR-81-071 L/F/C L/F/C L
GHR-B1-071A L/IF/C L
GHR-81-072 LIF/C L/F/C L
GHR-81-0724 L/F/C L/FIC L
GHR-81-073 LIE/C L/FIC L
GHR-81-074 LIF/C LIFIC L
GHR-81-073 LIFIC L/F/C L
GHR-81-07¢ LIFIC L/F/C L



CATALDGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION

YEAR: 1981
BLOCK/REGION NAME: Regional Barrow
TITLE OF REPORT : 1981 Regicnal Borrow Investigation, Beaufort Sea

SPONSOR : Gulf Canada Resources Inc,
CONTRACTOR : #. J. 0'Connor and Associates Ltd.

DATA ARCHIVING: Gulf Canada Square, 15 flr., in the working library and
the file room

PART B: STUDY DETAILS
(listed= L, found= F, copied= )
LINE & MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHR-B1-077 L L
GHR-81-078 LIFIC L/F/C L
GHR-81-079 L/F/C L/FIC L
GHR-B1-794 L/fne LIF/C L
GHR-B1-79C LIF/C LIFfC L
GHR-81-080 L/F/C LIF/C L
GHR-81- 061 LIF/C LIFIC L
GRR-B81-082 L/F/C LIF/C L
GHE-B1-083 LIF/C L/f/c L
‘ GHR-81-0834 L/F L/F/C L
GHR-81-84 L/FIC LIFIC L
GHR-81-083 LIF/C LIFIC L
GHR-81-080 : L/F/C LIF/C L
GHR-81-087 LIFIC LIF/C L
GHR-81-088 L/F/C L/F/C L
GHR-81-083 LIFIC L/Fre L
aHR-81-090 LIF/C LIF/E L
GHR-81-09! LIFIC L/F/C L
GHR-81-092 L/F/C L
GHR-81-0924 LIF/C L
GHR-B!-033 L L
6HR-81-096 LIF/C L
GHR-B1-097 LIFIC LIF/C L
GHR-81-098 L/FIC L/F/C L
fiHR-81-099 L/F/C L/FIC L
GHR-81-099A LIF L L
GHR-81-0734 LIF/C L




CATALOGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
REAUFORT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION

YEAR: 1981
BLOCK/REGICN NAME: East Asauligax
TITLE OF REPCRT : Marine Rottoa and Subbottos Survey, East Amauligak

SPONSOP : Gulf Canada Resourtes Inc.
CONTRACTOR + Gecterrex Ltd.

DATA ARCHIVING: Gulf Canada Square, 15 flr,, in the vorking library and
the file room - reports. Line data was obtained at
Gulf Canada Square, basesent storage,

PART B: STUDY DETAILS
{listed= L, found= F, copied= C)
LINE # NULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHP-B1-007 L L L L
GHR-51-008 L L L L
§HR-81-010 L LIF/C LIF/C L
GHR-81-101 L LIFIC LIFIC L
GHR-81-102 L L/E/C L/F/C L
GHR-81-103 L LIF/C L L
GHR-81- 104 L LIF/C LIFIC L
GHR-B1-104B L LIF/C L L
GHR-B1-107 L LIF/C LIFIC L

. BHR-81-1054 L L/F/C L L

_ GHR-81-106 L L/FIC L L
BHR-81-107 L L LIFIC L
GHR-81-108 L LIFIC LIFIC L
GHR-81-103 L LIF/C L L
GHR-B1-1094 L LIFIC L L
GHR-B1-110 L LIF/C LIF/C L
BHR-B1-111 L LIF/C L/F/C L
BHR-B1-112 L L/F/C L L
GHR-8-113 L LIFIC LIFIC L
BHR-81-114 L LIFIC L/F/C L
GHR-81-115 L LIF/C It L
BHR-81-116 L LIFIC LIFIL L
6HR-B1-117 L LIFIC L L
GHR-81-118 L W LIF/C L
GHR-81-113 L LIFIC L L
§HR-B1-120 L LIF/C LIFIC L
6HR-81-122 L LIF/C LIFIC L
GHR-B1-1224 L LIF/C LIF/C L
6HR-81-122 L L LIF/C L
BHR-81-124 L LIFIC LIF/E L
GHR-B1-125 L LIFIC LIFIC L
GHR-B1-126 L LIFIC LIFIC L
GHR-81-177 L LIFIC LIF/C L
GHR-81-128 L LIFIG LIF/C L

L LIFIC LIFIC L

. GHR-81-1284




CATALOGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIED
BEAUFORT SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION

YEAR: 198! S
BLOCK/REGION NANE: East Asauligak
TITLE OF REPORT : Marine Bottom and Subbottos Survey, East Amauligak

SPONSOR : Gulf Canada Resources Inc.
CONTRACTOR : Geoterrex Ltd.

DATA ARCHIVING: Gul! Canada Square, 15 flr., in the working library and
the file rocs

PART B: STUDY DETAILS
(listed= L, found= F, copied= O)
LINE MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

BHE-B81-129 L L/F/C LIF/C L
GHE-81-130 L L/FIC LIFIC L
GHR-B81-121 L L/F/IC LIFIC L
GHR-81-132 L LIFIC LIFIC L




CATALOGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION

YEAR: 198!
BLOCK/RESTCN NAYME: Eact Apauligak
TITLE OF REFORT : Marine Bottos and Sub-bottom Survey, East Amauligak

SPONSOR : Bulf Canada Resources Inc,
CONTRACTOR 1 Geoterrex Ltd.

DATA ARCHIVING: Gulf Canada Sguare, 15 flr., in the working library and
the file rooa - repoerts. Line data was obtained at
Gulf Canada Square, baseaent storage.

PART B: STUDY DETAILS

(listedz L, found= F, copied= ()
LINE & MULTI-CHANNEL NEAR TRACE PROFILER  ECHD SOUNDLR  SIDE SCAN

GHR-B1-121 L/FIC L L

GHR-B1~1298 LIFIG L L




CATALDBUE OF GRAWLLAR RESOQURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION

YEAR: 1981
BLOCK/REGION NAME: West Amauligak
TITLE OF REPORT : Marine Bottom and Subbottos Survey, East Amauligak

SPONSOR : Bulf Canada Kesources Inc,
CONTRACTOR : Geoterrex Ltd,

DATA ARCHIVING: 6ulf Canada Square, 15 flr,, in the working library and
' the file rooa - reports. Line data was obtained at
M.1. O'Connors and Associates, in the store room and at
Gulf Canada Square, baseaent storage,
PART B: STUDY DETAILS
(listed= L, found= F, copied= ()
LINE & MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHD SOUNDER  SIDE SCAN

GHR-81-065R L LIFIC L L
GHR-B1-015 L L L L
BHR-81-078 L LIFIC LIF/C L
BHR-81-0794 L LIFIC LIFIC L
BHR-81-201 L LIFIC L L
GHR-B1-203 L LIFIC L L
GHR-B1-205 L LIFIC L L
GHR-81-207 L LIF/C L L
- GHR-81-209 L L/FIC L L
. GHR-81-211 L LIFIC L L
GHR-B1-212 L LIF/C L L
GHR-BL 215 L LIF/C L L
GHR-B1-217 L LIF/C L L
BHR-81-213 L L/F/C L L
GHR-81-221 L LIFIC L L
GHR-B1-222 L L/F/C L L
GHR-81-222B L L L L
GHR-B1-223 L LIF/C L L
GHR-81-224 L LIF/C L L
GHR-81-225 L LIFIE L L
GHR-B81-226 L LIFIC L L
GHR-81-727 L LIFIC LIF L
GHR-81-22 L L L L
GHR-81-229 L LIFIG L L
GHR-B1-230 L LIFIC L L
GHR-81-231 L LIFIC L L
GHR-B1-232 L LIF/C L L




TATALCAUL OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION
YEAR: 1981

BLOCK/RECION NAMC: North Issungnal Wellsite
TITLE OF REPORT : Marine Bottos and Subbottom Survey, North Issungnak

Nellsite
SPONSOR 1 Gulf Canada Resources Inc,
CONTRACTOR 1 beoterrex Ltd.

DATA ARCHIVING: Gulf Canada Square, 13 flr., in the working library and
the file room

PART B: STUDY DETAILS
(listed= L, found= F, copied= ()
LINE # MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

199 L/F
204 L
209 L
214 L
219 L
500 L
525 L
L
L
L
L
L
L
L

3450
375

. 600
625

£30
675
700

~—r-r-r--rreerr-ecrcere
r~~rr—r—rrCre~™~™~r~"-

-




CATALDGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
REAUFORT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION

YEAR: 1381
BLOCK/REGION NAME: South Koakoak
TITLE OF REPORT : Marine Bottom and Subbottos Survey, South Koakoak

SPONSOR + Gulf Canada Resources Inc.
CONTRACTOR : Geoterrex Ltd.

DATA ARCHIVING: Gulf Canada Square, 15 flr., in the working library and
the file roos

PART B: STUDY LETAILS
(listed= L, found= F, copied= C)
LINE 3 MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHR-81-0003
GHR-B1-0004
GHR-81-0005
GHE-B1-05!
GHR-81-350
GHR-81-80!
GHR-81-BCE
GHR-91-811

. GHE-81-821

— e

-
-~~~
r— e~ r©cTere

-~ - re




CATALOGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEEY

PART A: STUDY REFERENCE AND LOCATION

YEAR: 19B1
BLOCK/REGION NAME: West Tingsiark 1981
TITLE OF REPORT : Marine Bottom and Subbottom Survey, West Tingmiark 1981

SPONSOFR 1 Gulf Canada Rescurces Inc,
CONTRACTOR ¢+ Geoterrex Ltd.

DATA ARCHIVING: Gulf Canada Square, 15 flr., in the working library and
the file roos - reports. Line data was obtained at
M.J. 0'Connors and Asscciates, in the store room and at
Bulf Canada Square, baseaent storage.
FART B: STUDY DETAILS
{listed= L, found= F, copied= O}

LINE & MULTI-CHANNCL ~ NEAR TRACE PROFILER  ECHD SOUNDER  SIDE SCAN

HHR-E1-070
GHR-BL-471
GHR-81-099
GHR-81-0002
GHP-81-110t
GHR~B1-1502
GHP-81-1103
GI'P-B1-11034
GHR-Bt-1103Y
BHR-81-1164
GHR-81-1105
GHR-81-1106
GHR-81-1107
GHR-81-1108
GHR-81-1108}
GHR-81-1109
GHR-81-1110
BHR-B1-11104
GHR-81-1111
GHR-81-1112
GHR-81-1113
GHR-B1-1114
GHR-81-1115
GHR-B1-1116
GHR-81-1117
GHR-81-1118
GHR-81-1119
GHR-B1-1120
GHR-B1-1126A
GHR-81-11274
GHR-81-11288
GHR-B1-1129B
GHR-81-1130B
GHR-81-1131B
GHR-81-11328

LIFIC LIFIC
L/F/C LIF/IC
LIFIC L/FIC
L/F/C LIF/C
L L
L

L

L/F
L/F

—

~
b §

——
-

I~ r~r—r—r—r— -
o~
-

—

LIF
L/F/C

rr-err~~-rM~r~rr~~rr~~rM~rTQr-™>~’rMrrrrrr T
~
-
—-ere-r~r~r~—~mr~rr-rrrrrrrrHrrrr-rrr~rr--—-rrrrrrrerre




CATALOGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION

YEAR: 1981 :
BLOCK/REGION NAME: West Tingmiark 1981
TITLE OF REPORT : Marine Bottom and Subbottos Survey, West Tingsiark 1981

SPONSOR ¢+ Gulf Canada Resources Inc.
CONTRACTOR : Geoterrex Ltd.

DATA ARCHIVING: 6ulf Canada Square, 15 flr., in the vorking library and
the file roca

PART B: STUDY DETAILS
(listed= L, found= F, copied= )
LINE 4 NULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHE-61-1150 L LIFIC L L
GHR-Bi-1134 L LiFIC L L
BHF-81-1135 L LIFIC L L
GHE-81-113% L L L L
GHR-21-1137 L LIE/C L L
GHR-E1-131073 L LIFC L/F L
GHR-81-1108% L L L L
GHR-81-11093 L LIFIC L L

L LIF/C L L

. GHR-81-11105




CATALOGUE OF GRANULAR RESOURLE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

FART A: STUDY REFERENCE AND LOCATION

YEAR: 19B:

BLOCK/REGION NAME: West Tingmiark 1981-82

TITLE OF REPORT : Marine Bottos and Subbottom Survey, West Tingaiark Site
Compilation 1981-82

SPONSOR t Gulf Canada Resources Inc,

CONTRACTOR : Geotervex Ltd.

DATA ARCHIVING: Gulf Canada Square, 15 flr., in the working library and
the file room - reports. Line data vas obtained at
Gulf Canada Square, basement storage.
(SEE WEST TINGMIARK 1981 FOR GHR-B1 LINE DATA)
PART B: STUDY DETAILS
{listed= L, found= F, copied= ()
LINE 4 MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHR-81 L L L L
GHR-82-03 L L L L
GHR-B2-08 L L L L
GHR-82-3101 L L/FIC L/FIC L
GHR-82-3102 L L/F/C L/FIC L
GHR-82-3104 L LIFIC L/ L
GHR-62-3103 L L/FIC L/F/C L
GHR-82-3106 L L/FIC LIFIC L
GHR-82~3108 L LIFIC LIF/C L
GHR-82-3109 L LIFIC LIFIC L
GHR-82-3110 L L/F/C LIF/C L
GHR-B2-2112 L L/FIC L/FIC L
GHR-B2-3114 L LIFIC L/F/e L
GHR-B2-2114A L LIEIC L/F/C L
GHR-B2-3116 L L/FIC L/F/C L
GHR-B2-3116A L LIFiC LIF/C L
GHR-B2-3117 L L/F/IC LIF/C L
GHR-82-3118 L L/F/C L/F/C L
GHR-82-3123 L L L L
GHR-82-3124 L LIFIC L/FIC L
GHR-82-3132 L L/FIC L/F/C L
GHE-B2-3144 L LIFIC LIF/C L



CATALOGUE OF GRANULAR RESOURTE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION

YEAR: 1382
BLOCK/REGION NAME: North Ukalerk Site
TITLE OF REPORT : Marine Bottoa and Subbottom Survey, Nerth Ukalerk Site

SPONSOR : Bulf Canada Resources Inc.
CONTRACTOR : Geoterrex Ltd.

DATA ARCHIVING: Gulf Canada Square, 13 flr., in the vorking library and
the file rooa - reports, Line data was obtained at
Gulf Canada Square, baseaent storage.

PAKT B: STUDY DETAILS
(listed= L, found= F, copied= C)
LINE & MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHR-82-01 L L/F/C L L
GHR-82-02 L LIFIC L L
GHR-B2-110¢ L L/F/C LIF/C L
GHR-B2-1102 L LIF/C LIFIC L
GHR-82-1104 L L/F/C L/F/C L
GHR-82-110€ L L/F/C L L
GHR-B2-1108 L L/F/C L/F/C L
GHR-82-1110 L LIF/C L L
GHR-82-1111 L LIF/C L/F/C L
GHR-82-1117 L L/F/C L/F/C L
GHR-B2-1114 L LIFIC L L
GHR-82-1116 L LIF/C L L
GHR-B2-1114 L LIF/C L L
GHR-82-1121 L L/FIE L L
GHR-B2-1122 L LIFIC L L
GHR-B2-1123 L L/fF/C L L
GHR-82-1123A L LIF/C L L
GHR-82-1126 L LIF/C LIF/C L
GHR-82-1128A L L/FIC L/F L
GHR-82-130 L L/FiC L/F/C L
GHR-82-131 L L/F/C L/F/C L
G6HR-82-132 L LIFIC LIF/C L
GHR-82-134 L LIFIC L/FIC L
GHR-B2-136 L L/F/C L/F/C L
GHR-B2-1137 L L/F/C L/IFIC L
GHR-82-1138 L L L/FIC L
BHR-82-1140 L L/F/C L/IFIC L
GHR-82-1141 L L/F/C L/IFIC L
GHR-B2-1142 L LIF/C L/F/C L
GHR-82-1144 L L/F/C L/F/C L
GHR-82-1144A L L/F/C L/FIC L
GHR-B2-114¢ L LIFIC LIFIC L
GHR-B2~1148 L L/FIC L/F/C L
GHR-82-1150 L LIFIC L L
GHR-E2-1151 L L/F/C LIFIC L



CATALUGUE OF GRANULAP RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION

YEAR: 1982
BLDCK/REGION NAME: North Ukalerk Site
TITLE OF REPORT 3 Marine Bottoam and Subbottom Survey, North Ukalerk Site

SPONSOR ¢+ Bulf Canada Resources Inc.
CONTRACTOR : Geoterrex Ltd.

DATA ARCHIVING: Gulf Canada Square, 13 flr., in the working library and
the file rooa

PART Bs STUDY DETAILS
{listed= L, found= F, copied= C)
LINE ¢ MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHR-82-1152 L LIFIC LIFIC L
GHR-82-1154 L L/F/C L L
GHR-82-1161 L L/F/C L L
GAF-82- 1171 L L/F/C LIEIC L




CATALDAUE OF GRANULAR RESCURTE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

PART A: STULY REFERENCE AND LOCATION

YEAR: 1982

BLOCK/REGION NAME: Isserk Borrow Site

TITLE OF REPORT : Marine Bottom and Subbottos Survey, Isserk Borrow
Compilation 1980-82

SPONSOR t 6ulf Canada Resources Inc.

CONTRACTOR : Geoterrex Ltd,

DATA ARCHIVING: Gu!f Canada Square, 135 flr., in the working library and
the tile room - reports. 1980 and 81 line data was
obtained at M.J, 0'Connors and Associates, in the store roos,
1984 line data was obtained at Gulf Canada, 15 flr. workrooa,
PART B: STURY DETAILS
(Yisted= L, found= F, copied= ()
LINE 4 MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

DhR-806-309 LIFIC L L
DHR-80-310 L/F/C L L
DHR-B0-311 L/F/C L L
DHR-B0-312 L/F/C L L
DHR-80-51358 LIFIC L L
GHR-B1-02% L/F/C L/FIC L
GHR-81-062 L L/F/C L
GHR-81-062A L/F/C LIF/C L
GHR-81-063 L/F/C L L
GHR-B1-0E7 LIFIC LIFIC L
GHR-B1-0EE LIFIC LIFIC L
GHR-82-7101 L/F/C L/IFIC L
GHR~B2-7102 L/FIC L/F/C L
GHR-82-7104 L/FIC LIFIC L
GHR-B82-7104A LIF/C L/F/E L
GHR-82-7106 L/F/C L/F/C L
GHR-82-T11E L/F/C L/F/C L
GHR-82-7118 L/FIC L/F/C L
GHR-82-711EA LIFIC L L
GHR-82-7120 L/F/c LIFIC L
GHR-B2-7122 L/F/C LIFIC L
GHR-B2-7124 L/FIC L L



CATALOGUE OF GRANULAR RESOURTE RELATED FIELD ACTIVITIES
BEAUFORY SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION
YEAR: 1983

BLOCK/REGION NAME: Regional Lines 1983
TITLE OF REPORT : Marine Bottom and Subbottom Survey, Regional Lines

Interpretation
SPONSOR + Gulf Canada Resources Inc.
CONTRACTOR :+ Geoterrex Ltd.

DATA ARCHIVING: Gulf Canada Square, 15 flr., in the working library and
the file rooa

PART B: STUDY DETAILS
(listed= L, found=F, copied=s O
LINE 4 MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

6HR-B3-01 L/F L
GHR-82-02 L L
GHR-B3-03 L L
GHR-83-05 L/F L
6HR-B3-06 Lr L
fHR-82-16 L/F L

L

ZHF-82-17 ur

e re




CATALOGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA

STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION

YEAR: 1983 :
BLOCK/REGION NAME: Kaslutut Site
TITLE OF REPORT : Marine Bottos and Subbottom Survey, Kaslutut Site

SPONSOR ¢ Gulf Canada Resources Inc.
CONTRACTOR : Geoterrex Ltd.

DATA ARCHIVING: Sulf Canada Square, 15 flr., in the working library and
the file roos

PART B: STUDY DETAILS :
{listed= L, found= F, copied= [)
LINE & MULTI-CHANNEL ~ NCAP TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHR-82-1071
GHR-B83-1362
GHR-82-1400
GHF-33- 1004
CHE-33-1005
GHR-B83-100%
LHR-83-1008
fHR-B3-1007
GHR-83-1009
. GHR-33-101¢C
GHR-83-1011
GHR-83-1012
GHE-B3-1013
GHR-B3-1014
GHR-83-1015
GHR-83-1016
GHR-83-10164A
GHR-83-10168
fHR-83-1017
GHR-83-1018
GHR-83-1019
GHR-83-1020
GHR-83-1021
GHR-83-1022
6HR-83-1023
GHR-83-1024
GHR-83-1024A
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BEAUFORT SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION

YEAR: 1984

BLOCK/REGION NAME: Amauligak J-44 and I-65

: Marine Bottom and Subbottoa Survey, Amauligak Compilaticn
Report 1981-B4

: 6ulf Canada Resources Inc,

: Geoterrex Ltd.

TITLE OF REPORT

SPONSOR
CONTRACTOR

CATALOGUE OF GRANULAR RESOURCE RELATED FIELD AUTIVITIES

DATA ARCHIVING: Gulf Canada Square, 13 flr., in the working library and
the file room - reports. Line data was obtained at
Gulf Canada, basement storage. (SEE EAST ANAULIGAK AND WEST

AMAULIGAK FOR LINE DATA DONE IN 1981),

PART B: STUDY DETAILS
{listed= L, found= F, copied= ()

LINE #

GHR-B1
GHR-82-04
GHR-82-03
GHR-82-06
GHR-82-3101
GHR-82-5107
GHE-82-5103
GHR-82-5105
GHR-B2-31044A
GHR-82-51048
GHR-82-5103
FHR-G2-5106
GHR-E2-5107
GHR-82-3108
GHR-82-3109
GHR-82-5110
GHR-B2-A%102
GHR-82-AT104
GHR-BZ-AS106
GHR-B2-AS108
GHR-82-6101
GHR-82-6102
GHR-82-6103
GHR-82-6104
GHR-82-£1035
6HR-82-6106
GHR-82-6107
GHR-B2-6108
GHR-B2-A6102
fHR-82-A6104
GHR-B2-AB106
GHR-B4-201
GHR-B4~203
GHR-84-203B
GHR-B4-204

MULTI-CHANNEL

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

NEAR TRACE PROFILER

L

L

LIF/C
L

L/F/C
LIFIC
LIFIC
LF/C
LIFIC
L/FIC
L/F/C
L/F/E

LIF/C
L/F/C
L/FIC
L/F/L
L/F/C
LIFIC
LIFIC
LIF/C
LIF/C
L/E/C
L/FIC
L/F/C
L/F/C
LIF/C
LIFIE
L/FIC
L/IFIC
LIF/C
L/F/C

LIF/C

ECHO SOUNDER

-~ reercrercreccerrrreToore e

L/F/C
L/F/C
L/F/C
LIFIC
“LIFIC
LIFIC

L/EIC
L/FIC
LIFIC
L/FIC

-~ -

SIDE SCAN
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CATALOGUD OF GRARULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFGRT SEA
STUDY DATA SHEET

. PART A: STUDY PEFERENCE AND LOCATION

YEAR: 1984

BLOCK/REGION NAME: Amauligak J-44 and I-63

TITLE OF REPORT : Marine Bottom and Subbottom Survey, Asauligak Compilation
Report 1981-84

SPONSOR i Gulf Canada Resources Inc.

CONTRACTOR i Geoterrex Ltd,

DATA ARCHIVING: Gulf Canada Square, 13 flr., in the vorking library and
the file roon

PART B: STUDY DETAILS
(listed= L, found= F, copied= ()
LINE § MULTI-CHANNEL  NEAR TRACE PROFILER  ECHD SOUNDER  SIDE SCAN

GHR-B4-208 L L L L
GHR-34-209 L L L L
GHR-84-210 L L/F/C L L
GHR-84-213 L L L L
GHR-B4-215 L L L L
GHF-84-2178 L L/F/C L L
GHR-54-21% L LIFIC L L
GHR-B4-223 L LIF/C L L
GHR-B4-223 L L/F L L
. GhR-04-227 L L L L
GHR-04-225 L L/F/C L L
GHR-84-221 L L L L
GHE-84-233 L L/F/C L L
GHR-B4-233 L LIF/C L L
GHR-B4-23 L L/F/C L L
GHR-84-239 L LIF/C L L
GHR-84-241 L LIF/C L L
GHR-B4-243 L L L L
GHR-84-245 L L/F/C L L
GHP-R4-247 L L/F/C L L
GHR-84-249 L L/FIC L L
GHR-84-251 L L/F/C L L
GHR-B4-253 L LIFIC L L
6HR-84-257 L L/FIC L L
6HR-84-239 L L/F/C L L
GHR-84-263 L L/FIC L L
GHR-84-267 L L/FIC L L




CATALOGUE OF GRANULAR FESOURCE RELATED FIELD AZTIVITIES
EEAUFORT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION

YEAR: 13983
BLOCK/REGICN NAME: Regional Lines 1983
TITLE OF REPORT : Operations Report (NO REPORT AVAILABLE)

SPONSOR : ES50 Resources Canada Ltd.
CONTRACTOR : Ceotervex Lid,

DATA ARTHIVING: ESS0 Plaza 16 flv., Judy Pickering
(ND REPORT AVAILABLE, LINE NUMBERS WERE OBTAINED FROM
A MAP) Line dats was chtained at
_ B.J. 0'Connors,
PART E: STUDY DETAILS
flisted= L, found= F, copied= )
LINE § MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

ONRNEN L Liere L L
R L L/FIC L L
3-00 L L/FIC L L
B5158 L L/F/C . L
goits L LRI L L
g5-08f LA/e L/F/C LIF/C L/F




CATALOGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

. PART A: OTUDY REFERENCE AND LOCATION

YEAR: 1982
BLOCK/RECION NAME: Amerk 0-09
TITLE OF REPORT : Marine Bottom and Subbottom Survey, Amerk 0-09

SPONSOR 1 ESSO0 Rescurces Canada Ltd.
CONTRACTOR : Geoterrex Ltd.

DATA ARCHIVING: ESSO Plaza 16 flr., working file room - reports.
Line data vas obtained at M. J. 0’Connors and Associates
, in the store room.

PART B: STUDY DETAILS
(listed= 1, found= F, copied= ()
LINE & MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHC SOUNDER  SIDE SCAN

pEAS4 L LIF/C LIFIC LIF/C LI
85056 ] LIFIC LIF/C LIF/C LIF
§5057 L LIFIC LIere LIF
85050 L LIFIC LIFIC LIFIE LIF
5059 L LIFIC LIF/C LI
85060 L LIFIC ABORT LIF
850604 ) LIF/e L/F I LIF
85064 L L L L
85062 L LIF/C LITIC LI
. 85063 L LIF/C LIF/C L/F
35464 L LIEIC LIFIG LIF/C LI
R506 L LIFIC LIFIC LIFIC LIF -
850G L LIFIC LIFIC LIF
BECELH L LIFIC LIFIC L
85067 L LIFIE LIF/C LT
85068 L LIFIC LIF/C LIFIC LIF
85069 L L/F/ LIFIC LI
85070 ( LIF/C ' LIF
85071 L LIF/C Liric LIF
850704 LIFIC LIFIC LIF




CATALDBUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY TATA SHEET

. PART A: STURY REFERENCE AND LOCATION

YEAR: 1983
BLOCK/REGION NAME: Kaubvik I-43
TITLE OF REPORT ¢ Marine Bottom and Subbottom Survey, Kaubvik 1-43

SPONSOR : ES50 Resources Canada Ltd,
CONTRACTOR : Geoterrex Ltd.

DATA ARCHIVING: ESSO Plaza 16 flr., working file voom ~ reports.
Line data was ohtained at M.J, 0'Connors and Associates,
in the store rooa.

PART B: STUDY DETAILS
{listed= L, found= F, copied= ()
LINE & MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

85072 L L LIF/C LIF/C L/F
BSC73 L L/F/C L/F/C LT L/F
2074 L LIF/C L/F/C LIFIC LIF
B30T L L/IF/C LiF/C LIF
geaT? . L/FIC L/F/IC L/FIC LIF
as078 L LIF/C LIFC L/FIC L/F
§an7s L LIFC L/FIT LR L/F
53080 L LIF/C LIF/e LI L/F
85408, L L/F/C LIFILC L
. goedz L LIF/C LIFIC L/F/C L/F
33083 L LIFIC L L L/F
SLvBd L LIF/C L/F/c LIF/C Lie
I0E2 L LIF L/en Ler L/F
gz0at L L/F/C L/F/C LRI LiF
87 L L/FIE LIFIC LIF/E L/F
85088 L L/F/C LIFIC L/FIC L/F
85089 L L/F/C LIF/C LIF




TATALOLUD OF GRANULAR ROCOURTE RCLATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION

YEAR: 1983 :
BLOCK/REGION NAME: Kaubvik 1-43
TITLE OF REPORT : Marine Bottom and Sub-bottom Survey, Kaubvik 1-43

SPONSOR ¢+ ESS0 Resources Canada Lid.
CONTRACTOR : Geoterrex Ltd.

DATA ARCHIVING: ESSO Plaza 16 Flr., working file room = reports,
Line data vas obtained at M,J]. D'Connors and Associates,
in the store roos.

PART B: STUDY DETAILS
flizted= L, found= F, copied= O)
LINE # MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

85075 absrt LIFIC L/IFIC L/f
8a073iA LIFIC LIF/C LIF/C L/F
EOTEA LIFIC LIFIC LIF/C LIF




CATRLOGUD OF GEANULAR RESQURCE RELATED FIELD ACTIVITIES
BEAUFORT Sch
TUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION

YEAR: 1983
BLOCK/RESION NAME: Nipterk L-1%
TITLD OF REPCRT @ Merine Bottom and Subbottom Survey, Nipterk L-19

SPONSOR : EGS0 Resources Canada Ltd.
CONTRACTOR : Geoterrex Lid.

DATA ARSHIVING: TESD Plaza 16 fir., warking file rooa - reports,
Line data was chtained at M.J. 0'Connors and Associates,
in the store room.

PART B: STUDY DETAILS
{listed= L, found= F, copiedz O3
LINE 4 MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SCUNLER  SIDE SCAN

851088 L LIFIC L/FIC L/FIC L/F
B8 L LIF/C LIF/C LiF
25119 L L/IF/C L/F/C LIF
51120 L LiFle L/F/C LIF
8512t L LIFIC L L/F
gE122 o LIF/C L L/FiE L/F
gells L LI L Li¥
goilog L L/FST LIFIC LIFL L/F
§oild L LiFitC LIF/C LT/ Le
ga12s L LIFie L/F/C LIFIC L
83126 LIF LIFIC LIF/C L/FIC L/F
gai2? L LIF/C L/F/C L/Fic LiF -
8o178 L L/F/C L/F/C LIF/C L/F
85129 L LIF/C LIFIC LIFIC L/F
85130 L L/F/C LIFIC LIF/C L/F
ga131 L/F LIFIC LIF/C L/FsC LIF
8513z L L/IFIC L/F/C LIFI L/F
85133 L LR LIFIC LIF/C L/F
5134 L L/FIC L/F/C LIFIC L/F
85136 L LIF/C LIFIC L/F
regional e ! LIFIC

Bal214A LIF/C LIF/C L/F/C LIF




REAUFORT SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATICN

YEAR: 1983

RLOCE/REGION NAME: Arnak K-(&

TITLE OF REPORT : Wellsite Survey Report, Armak K-0&

SPONSOR ¢ ESS0 Resources Canada Ltd.
CONTRACTOR 1 Mcireger Geosciences Lid,

DATA ARCHIVING: ESSD Plaza 16 flr., working file roo

FART B: STUDY DETAILS
{listed= L, found= F, copied= O)
LING & MULTI-CHANNEL  NEAR TRACE PROFILER

£86-282 L/F L
E8E-298 L/F L/F
FBE-29%4 L L/F
EB6-300 L L/F
EBE-20! L L
FEE-S01A L L
EBL-S)in L L
£85-301C L L
£8E-302 L L
FEE-400 L L
EBE-40: L L
E8E-402 L L/F
ESG-402A L L
EBB-4(7 L L
£35-404 L L
E36-44E L LIF

ALGGUE GF GRANULAR RESOURCE RELATED FIELD ACTIVITIES

ECHO SOUNDER
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SIDE SCAN
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niandBLD OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
EEAUFORT SEA
STUDY DATA SHEET

PART A: TTUDY REFERENCE AND LOCATION

YEAR: 1978
BLOCK/REGION NAME: Pegional Lines 1978
TITLE OF REPORT : Engineering Geophysical Survey in the Beaufort Sea

SPONSCE t Dose Petroleun Ltd,
CONTRACTOR i Geophysical Service Ing,

DATA ARCHIVING: Bank of Montreal (4th Street and 7th Avenue SWY, 10th flr.
vell file office

FART B: STUDY DETAILS
tlicted= L, found= F, copied= 02
LINE & MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHD SOUNDER  SIDE SCAN




CATALOGUE OF GRANBLAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DAYA SHEET

. PART A: STUDY REFERENCE AND LOCATION
YEAR: 1978
BLOCK/REGION NAME: Ubalerd C-G0

TITLE OF REPORT : Volume 4 - Interpretation Report, Ukalerk C-30

SPONSOR : Dome Petroleus Ltd.
CONTRACTOR : Geophysical Survey Inc.

DATA ARCRIVING: Domse Library (Gulf Canada Square east side, 3rd flr,)

PART B: STUDY DETAILS
{listed= L, found= F, copied= O)
LINE § MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SOUNDER  SIDE 5CAN

! L L
2 L L
! L L
12 L L
2 L L
27 L L
o L L
32 L L
2 § LiF
. o4 L .
E L L




CATALOGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFCORT SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION

YEAR: 1980
BLOCK/REGION NAMD: Uviluk Borrow Site
TITLE OF REPORT : Marine Bottom and Subbottoa Survey, Uviluk Borrow Study

EPONSOR t Tome Petroleun Ltd.
CONTRACTOR 1 Geoterrex Lid.

DATA ARCHIVING: Dome Library (Gulf Canads Square East side), 2rd {lr, -
reports. Line data vas obtained at
M.J. 0'Connors and Assocciates, in the store rooa.

PART B: STUDY DETAILS
(histags Ly foands 7, copreds O
LINE 4 MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

DHR-E(-T4T L L L
DHE-80-50E LAFS2 L L
DHR-80-527 LT L L
DHR- 83- 5504 L/FIC . i
DHR-B0-643 LiF/c L L
DHR-80-247 LIFIG L L
DHE-8G-E51 LIFIC L L
THR-80-652 LIEKe L L




CATALOAUE OF GRANULAF FESOURCE RELATED TIELD ACTIVITIES
BCAUFORT SEA
oTupy DATA SUETT

BART At STUDY REFERENCT AND LOCATION

YEAR: 19B] -
BLOCYIRCGION NAME: Tingmiark and Ukalerk Borvow

TITLE OF REFQET & Marine Botias and Subbottoa Survey, Tingaiark and Ukalerk

Borrow Study
SPONSOR : Dome Petroleva Ltd.
CONTRACTOR : Geotervex Ltd.

DATA ARCHIVING: Dome Library (Gulf Canada Square East, 3rc flr.) -
reports. Line data vas obiained at
¥.J. 0'Connors and Associates, in the store rova.

FART B: STUDY DETAILS
{listed= L, found= F, copied= C)
LINE % MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHD SOUNDER

DHR-B0-E21E L/ L
DHR-B0-525C L/F/C L
LHR-20-517 LIF/C L
DHR-80-501 : L/F/C L
DHR-B6-602 L/FIC L
DHR-B0-605 LIFIC L
DHR-80~610 L/FIC L/F

SIDE SCAN

rrere e e




CATALGGUE OF GRANULAR RESOURCE PELATED FIELD ACTIVITIES

BEAUFCRT SEA
STUBY DATA SHEET

PART A: STUDY REFERTNCE AND LOCATION

YEAR:

1980

BLOCK/RECITN NAME: Regional Lines 1980
: Marine Bottom and Subbottom Survey, Regional Lines 1980

TITLE OF REPORT

SPONEOR
CONTRACTCR

DATA ARCHIVING:

PAPT Z. STUDY D

: Domz Petroleun Lid.
: Geoterrex Ltd.

Dewe Library (Gulf Canada Square East side), 3rd flr. -
reports, Line data vas obtained at
M.1. 0'Connors and Associates,

ETAILS

{listed= L, found= F, copied= ()

LINC #

DPR-8G-225k
DHP-60-5250R
T BG-5R1A
DHR-80- S22
DHR-B0-5217
DHP-B0-5210
DHR-B2-521C
DHRE~83-751
[HR-B3-2014
DHR-80-TL1
IHe-80-7500
DHR-80-528
DHE-B0-Z25R
DHR-80-525C
DHR-30-55EA
DHR-80- 55EB
DHR-80-533(PT!
OHR-80-5031(1}
DHR-B0-505
DHR-80-5(%
DHE-8C 527
DHR-B0-522
DHR-B0-5504
DHR-80-532B
DHR-BG-5270
DHR-80-503( 2}
DHR-BO-546A
DHE-80-523C-
DHR-80-534
DHR-80-577
DHR-8C-530
DHR-80-54ER
DHR-B0-5327-1
DHE-E06-54E62
DHR-80-515

HULTI-CHANNEL

-~ e

~

rrr-rr-rooree

1

r—or-

— -

rr—rr e e e

NEAR TRACE PROFILER

in the store room.

ECHO SOUNDER

~Trr~er~—rmMrr~~~§$™"™"" ™M™’ "M~

— e

SIDE SCAN
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CATALOCUC OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
SCAUIORT SEA
STUDY DATA SHEET
. PART A: STUDY PETERENCE AND LOCATION
YEAR: 1980
BLOCY/REGION NAME: Regional Lines 1980
TITLE OF REPCRT : Marine Bottom and Subbottoa Survey, Regional Lines 1380

SPONSOR : Dome Petroleum Lid.
CONTRACTOR : Geoterrex Lid.

DATA ARCHIVING: Dose Litrary {Bulf Canada Square East side), 3rd flr.

LINE & MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

DHR-B80-5156 L L/FIC L L
DHR-30-540 L L L L
OHE-B0-54CH L LIF/C L L
DHE-B0-9108 L L L L
DHR-80-521 L L/F/C L L
DHR-B0-Z33(FT2) L L L L
DHR-B0-523A L L/F/C L L




[ATALOGUE OF GRANULAR KESOURCE RELATED FIELD ACTIVITIES
BEAUFCORT SEA
STUDY DATA SHEET

PART A: STUDY RETECRENCE AND LOCATION

YEAR: 1381
BLOCK/REGION NANE: Isserk Borrow Study

TITLE OF REPORT : Marine Buttos and Subbottom Survey, lsserk Borrow Study

SPCNSOR : Dowe Petroleum Lid.
CONTRACTOR ¢ Geoterrex Ltd.

DATA ARCHIVING: Dome Library (Bulf Canada Square East, 3rd flr.} -
report. Line data was ohtained at
M.J. 0'Connors and Associates, in the store roca.

PART B: STUDY DETAILS
{(listed= L, found= F, copied= 0}
LINE & MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER

JHR-BO-310 LIFIC L
DHE-80-314 L/F/C L
DHR-80-312 LIFIC L
DHR-80-C15R L/F/C L
DHR-B0-30% LIF/C L

SIDE SCAN

~ e



TaTAlLCEUE 07 GPANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

. PART A: STUDY REFEFENCE AND LOCATION
YEAR: 1981
BLOCK/REGION HAME: Arluk ~50

TITLE OF REPORT : Geophysical Site Survey Report, Arluk E-90

SPONSOR 1 Dose Petroleua Lid,
CONTRACTOR : Beomarine Associates Lid,

DATA APCHIVING: Dose Library (Gulf Canada Square East, 3rd flr.)

FART B: STUDY LETAILS
{listed= L, feund= F, copied=s ()
LINE § MULTI-CHANNEL  NEAR TRACE PROFILEF  [CHO SOUNDER  SIDE SCAN

LHR-B1-100-20 L L L L
DHE-81-135-20A L L L L
DHE-61-:30-32 { L L L
DHR-81-130-34 L L L L
DHR-81-120-344 L L L L
DHR-81-126-24 L L L L
DHR-81-130-38 L L L L
DHE-81-130-42 L L L L
DHR-B1-130-4E L L L L
. DHR-81-130-48 L L L L
DHR-B1-130-21 L L L L
DHR-B81-130-23 L L L L
DHR-81-130-22 L L L L
DHR-81-130-37 L L L L
DHR-81-130-49 L L L L
DHR-B1-120-454 L L L L




TATALOBUE OF GRANULAR RESCURCE RELATED FIELD ACTIVITILS
BEAUFORT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION
YEAR: 1981
LOCE/REGION NAME: Uviluk P-66
TITLE OF REPORT & Cecphysical Site Survey Report Uviluk P-E6

SPONSOR : Dome Petroleua Lid.
CONTRACTCR : Geomarine Associates Lid.

DATA ARCHIVING: Dome Library (Gulf Canada Square East side), 3vd flr.

PART Bs STLDY TETAILS
{listed= L, founcs F, copied= ()
LINE 4 MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHD SOUNDER  SIDE SCAN

DHR-B1-140-! L L L
DHE-81-140-2 L L L
DHF~81-140-2 L L L
DHR-B1-140-4 L L L
DHR-81-140-3 L L L
DHR-81-140-¢ L L L
DHR-81-140-7 L L L
IHR-B1-140-8 L L L
DHR-81-140-9 L L L
. DHR-81-140-10 L L L
DHR-81-140-11 L L L
DHR-B1-140-12 L L L
DHR-81-140-13 L L L
DHR-B1-140-14 L L L
DHR-B1-146-13 L L L
DRE-31-140-1€ L L L
DHR-81-140-17 L L L
DHR-Bi-140-18 L L L
LH? -31-140-18 L L L
DHR-81-140-20 L L L
DUR-B1-140-21 L L L
DHR-B1-143-22 L L L
DHR-B1-140~23 L L L
DHR-B1-140-24 L L L
DHE-B1-140-23 L L L
DHR-81-140-26 L L L
DHR-81-140-27 L L L
DHR-81-140-28 L L L
DHR-B1-140-29 L L L
DHR-B1-140-30 L L L
DHR-81-140-31 L L L
DHR-81-140-32 L L L
DHR-8:-140-22 L L L
DHR-81-140-34 L L L
L L L

-
. DHR-81-140-00




CaTaOCLD OF GRANULAR RESOUFCE RELATED PIILD ACTIVITILS
BEAUFORT SEA
STLLY DATA SHEET

FART Ar STUDY REFERENCE AND LOCATION

YEAR: 1201
BLOCK/REGION NAME: Uviluk P-6E
TITLE OF REFCRT & Gecphysical Site Survey Report Uviluk P-66

SPONSOR : Dome Petroleua Lid.
CONTRACTECR : Geomarine Associates Ltd.

DATA ARTHIVING: Dome Library (Gulf Canada Square East side), 3rd flr,

PART B: STUDY DETAILS
{listed= L, found= F, copied= OO
LINE & MULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER

DHR-B1-140-16
DHR-B1-146-27
DHR-81-140-28
DHR-B1-140-39
DHR-§1-140-40
DHR-81- 140-41
DHE 21 40- 42
DHR-81-140-43
DHR-B1-140- 44
DHR-81-140-45
DHR-B!- 140-46
DHE-81-140-47
DHR-81-140-42
DHR-B1 - 140-49
DHR-B1-140-50
DHR-B1~140-51
DHR-81-140-52
DHR-B1-140-5
DHE-B1-140-54
DHR-81 -140-55
DHR-81-140-5¢
DHR-B1-140-57
DHR-B1-140-5€
DHR-B1-140-59
DHR-81-140-£0
DHP-81-140-£!
DHR-B1~140-£2
DHR-B1-140-£2
DHP-8!-140-64
DHR-B1-140-£5
DKR-81-140-£¢
DHR-81-140-67
DHR-B1-140-£8
DHR-B1-140-£9
DHR-B1-140-70

~ r- e

c-

r~eree-

—r—r*r—‘l—r—f—r‘r"r—r—r—r—r"r*r—r'r"l—r“!“r‘r—rr-r—r—‘r-'r—r—r’r—r—r‘r"
r—r“r"r"'r"r‘r—r‘r‘r-r—r"r-r—'r’r-‘r—'t“r—r—r—r—r—r—r-r-‘r_l—'r-l—r—r‘r“l—'r-

r"r'r"r-'r'r‘r"r—r-l—r—t—'r—'r"t-‘r"r-r“'r‘r‘r—r-r—r—e—r—r

-

SIDE SCAN




TATHLOGUE OF GRANULAR RESJURCE RELATED FICLD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEEY

PART A: STUDY FEFERENCE AND LOCATION

YEAR: 1981

RLOCK/REGION NAME: Uviluk P-66

TITLE OF REPORT ; Geophysical Site Survey Report Uviluk P-6E

SPONSOR : Dome Petroleus Ltd.
CONTRACTCR : Gecmaring Associabes Lid.

DATA ARCHIVING: Doaz Library (Gulf Canada Square East side}, 3rd flr.

PART B: STUDY DETAILS
1isted= |, found= F, copied= C)
LINE & MULTI-CHANNEL  NSAR TRACE PROFILER  ECHO SOUNDIR  SIDE SCAN

DAR-8L-140-110 L L L
DHR-B1-140-11 L L L
GhE-D!-1a0-130 L L L
LHR-8i-140-1330 L L L
DHR-81-140-133 L . L
DHE-81-140-147 L .




CATALGGUE OF GRANULAR RESOURCE RELATEDL FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION

YEAR: 1981
BLOCK/REGION NAME: Kogyuk Area
TITLE OF REPORT : Marine Bottos and Subbottom Survey, Kogyuk Area

SPONSOR t Dome Petroleus Ltd.
CONTRACTOR 1 Geaterrex Ltd,

DATA ARCHIVING: Dome Library (Gulf Canada Square East side), 3rd flr. -
reports. Side scan data was obtained at
M.J. O'Connors and Asscciates, in the store rooam. Other data
was chtained at Gulf Canada, basemeni storage.
PART B: STUDY DETAILS
(listed= L, found= F, copied= ©)
LINE ¢ WULTI-CHANNEL  NEAR TRACE PROFILER  ECHO SOUNDER  SIDE SCAN

GHR-B1-201 L/FIC LIF/C LiF
fHR-81-302 L/fic LIFLC L/F
aHR-81-300 L/FIC L/F/C LIF
GHe-E1-304 L/F/IC L/F/C LIF
GHR-B81-205 L/F L L/F
GHE-E1-308 LIF/E LIFIC L/F
ShE-B1-3084 L/F L L/F
GHR-81-307 L/FIc LIF/C L/F
GiF-81-308 L L LIF
. fHR-81-305 LIF/L L/F/C L/F
GHR-B1-21C L/FIC L/F/ L/F
GRR-81-31! L L Lr
GHR-B1-312 L/FIC L/F/C LIF
GHE-B1-312 LIFIC LIF/C LIF
GHR-Bi-314 LIE/C LIFIC Lir
GHR-81-315 LIF/C L/e/C L/ir
EHR-Ei-31E L L LIF
GHR-B1-2154 L L L/F
GHR-81-317 LIFIC LIF/E LIF
GHR-B1-T1E - LUE LR L/F
GHR-81-313 L/F/C LIF/C L/F
GHR-81-320 L L L/F
GHR-81-221 L/F/C LIFIC L/F
GHR-g1-322 L L L/F
GHR-81-322 L L L/F
GHR-81-3234 L L L/F
GHR-81-324 L L LIF
GHE-G!-225 L L L/F
G4R-81-32 LIFIC . L/FIC LIF
fHR-8L-327 L L L/F
GHR-81-2074 L/F/C L/F/C L/F
GHR-81-328 L/F/C L/F/C Lt
GHR-81-325% ' L/F/C L L/F
GHR-81-330 L/F/C L LF

‘ GHR-81-330A LIF L LIF




CATALOGUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION

YEAR: 1381

BLOCK/REGION NAME: Kogyuk Area

TITLE OF REPORT : Marine Bottom and Subbottem Survey, Kogyuk Area

SPONSOR : Dome Petroleum Ltd.
CONTRACTOR : Geoterrex Ltd.

DATA ARCHIVING: Dome Library (Gulf Canada Square East side), 3rd flv.

PART B: STUDY DETAILS
(listed= L, found= f, copied= C)
LINC & MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHC SOUNDER  SIDE SCAN

GHR-81-32! LIF/C L LF
BHE-T1 0314 L L L/F
BHR-81-352 L L L/F
GHR-81-910 LIF/C LIFIT

GHR-BY~01B L L

GHP-51 943 LIFIC LIFIC Lieie

GHR-81-045 LIF/C LIFIT

GHR-B1-04E LIFIC LIF/C

GHE-31-047 L/FIC LIFIC

GHR-B1-075 rIe L/F/C

GHR-81-078 L/F/C LIFIC

GHR-B1-089 L/FIL L/FIG



BEAUFORT SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION

YEAR: 190]
BLOCK/REGION NAME: Nerlerk Ridge
TITLE OF FEFCRY 1 NA, (no report located)

SPONSOR : Dome Petroleua Ltd.
CONTRACTOR 1 Geoterres Ltd.

DATA ARCHIVING: Dome Library (Gulf Canada Square East, 3rd flr.!
{LINE NUMBERS WERE OBTAINED FROM A MAP)

PART B: STUDY DETAILS
{listed= L, found= F, copied= )
LINE & MULTI-CHANNEL ~ NEAR TRACE PROFILER  ECHO SOUNDER

DHE-81-140-1
DHR-81-140-2
DHR-81-140-24
IHR-81-140-2
DHR-B1-14G-34
OHP-B1-140-4
DHR~81-140-5
DHR-81-140-€
DHR-B1-140-7
DHE-B1-140-8
DHE-81-140-9

SIDE SCAN



CATALOGUD JF GRANULAR RESCURCE RELATED FIELD ACTIVITIES
BEAUFOPT SEA
STUDY DATA SHEET

. PART A: STUDY REFERENCE AND LOCATION

YEAP: 1982

BLOCY/REGION NAME: Regisnal Lines 1982

TITLE OF REPORT : Engineering Geophysical Prograsme Righ Resclutics
Seismic Survey, 1982 Vol.b

SPONSOR : Dome Petroleus Ltd.

CONTRACTOR : Geoterrex Ltd,

DATA ARCHIVING: Dome Library (Gulf Canada Square East, 3rd flr.)

PART B: STUDY DETAILS
{listed= L, found= F, copied= ()
LINE & MULTI-CHANNEL ~ NEAR TRACE PROFILEP  ECHD SOUNDER  SIDE SCAN

DHR-82-02 L L L L
DHR-BZ-024 L L/F L L
DHR-82-03 L L/F L L
DHE-82-034 L L L L
DHR-B2-04 L L/F L L
DHR-82-05 L L/ L L
DHR-82-0& L L/F L L
DHR-B2-07 L L/F L L
DHR-B82-08 L L L L
. DHR-82-09 L LF L L




DATALOSUE OF GRANULAR RESOURCE RELATED FIELD ACTIVITIES
BEAUFORT SEA
STUDY DATA SHEET

PART A: STUDY REFERENCE AND LOCATION

YEAR: 1983
BLOCK/REGION NAME: Nahidik
TITLE OF REPORT : N.A. (NO REPORT AVAILABLE)

SPONSOR : 65C
CONTRACTOR : LA

DATA ARCHIVING: (ND REPORT WAS AVAILABLE, A LIST OF LINES OBTAINED FROM
EARTH AND OCEANS) Line data was obtained at
M.J. 0'Connors and Associates, in the store rooa.

PART B: STUDY DETAILS
{listed= L, found= F, copied= C)
LINE 4 MULTI-CHANNEL  NEAR TRACE PROFILER ECHO SOUNDER  SIDE SCAN

L |

)
i
[

NARD-
NAE

1

A
A

L.




FETALDEUE OF GRANULAR PESOURCE RELATED FIELD ACTIVITIES
: BEAUFORT SEA
STUCY DATA SHEET

. PART A: STUDY REFIRENCE AND LOCATION

YEAR: 1986
BLOCK/REGION NAME: Nahidik
TITLE CF REPORT ; Compilation 1965-86 (NO RCPORT AVAILARLE)

SPONSER t G5C
CONTRACTOR : NA

DATA ARCHIVING: (ND REPORT WAS AVAILABLE, A LIST OF LINES OBTAINED FROM
EARTH AND OCEANS)

PART B: STUDY DETAILS
' (listed= L, found= F, copied= C)
LINE & MULTI-CHANNEL  NEAR TRACE PROFILER  ECHD SCUNDER  SIDE SCAN

NAgS-14
NABZ-1%
NABS-1C
NABS-17
NARS-12
NABY -3 7
NAGS-20
NABE-1

NASE-3A
. NAGE-4-

RABL-11-1

NABE-12

NABE-12-0

NABE-14

NABE-15

NABE-1C

NACE-20

NAGE-21

NABE-22

NABE-22-

NABE~22-2

NABE-N-TU

TYBE-T+

NAB2-07 L/F/C L/F/C
KAB3-08 L/F/C LIFIC

. NAB3-15 L/F/C




APPENDIX 3

BORROW MATERIAL EVALUATION CRITERIA
AND BOREHOLE LISTINGS
. FOR THE ISSERK BORROW BLOCK
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APPENDIX 3

The evaluation of the quality of the
borehole material from the perspective of
resource utilization was carried out by Mr.
Neil MaclLeod of EBA, under sub contract to
Earth & Ocean for this study. Mr. MacLeod
examined each borehole log and assessed it
under five headings. A summary of the criteria
within each heading is presented with in Table
3a-1.

Table 3A-2 presents all of the boreholes
recorded for the Isserk Borrow Block by EBA
Engineering Consultants Ltd. in their report
entitled “Compilation of Borehole Logs for the
Isserk Borrow Block Beaufort Sea” (EBA 1988a).
Within this compilation, a total of 99
boreholes are recorded and presented with
accompanying logs. A digital version of the
data base was provided to INAC in EBA's ESELog
format which incorporated additional detailed
information not displayed on the plotted
borehole logs which were available to this
study.

These data were analyzed and the borehole
material classified as to its utility as borrow
material. TIn addition, measurements of the
thickness of overburden and resource were taken
and the presence of ice bonded material noted.



TABLE 3A-1 QUALITY FACTOR DEFINITIONS USED IN
THE EVALUATION OF THE EBA 1988a
ISSERK GEOTECHNICAL BOREHOLE DATA
BASE. (Definition of Table 1A-2

headings)
HEADING EXPLANATION
B.H Borehole Number. This number is that

constructed by EBA during their compilation to
avoid confusion caused by duplicate borehole
designations or to fit within their ESElog
program.

W.D. (M) Water Depth. The water depth listed is that

‘measured during the drilling program. The
water depth is in metres. It is not corrected
for tidal variation, and for holes drilled from
the ice during winter programs, the top of the
ice is assumed to be at sealevel.

LNTH (M) Borehole Length. The borehole lengtﬁ is that

recorded at the end of the borehole log.

**NOTE**

A three part classification scheme was
developed under this contract by Mr. Neil MacLeod
of EBA. The headings for the classification are
Dredgeability, Development Concerns and
Stratigraphic Classification. In the table these
are abbreviated to A, B, and C, respectively. These
are ordered in terms of hierarchy, with the
Dredgeability code being of primary importance,
Development code secondary, and Stratification code
tertiary. It will be noted that in some instances
the same qualification appears in both the A and
the B groups, for instance fineness of material or
amount of overburden. This permits an evaluation
of the limiting quality as either severe enough to
preclude dredging or as a less severe consideration.
** and NOTE**

Dredgeability Code. The dredgeability of the
material is related to the technology presently
available and being employed within the Beaufort
Sea. Material is presently excavated using either
a Hopper Dredge or a Stationary Dredge. As these
methods differ in their ability to utilize a




resource, it is important to identify which deposits

HEADING EXPLANATION
A cont’d
are suitable for each. If the material is

considered unsuitable, it is also important to know
why, as advances in dredging technology in a
specific area may upgrade some deposits.

The code numbers refer to the following

conditions: .

.1 = Material suitable for exploitation by

i Hopper dredge only. The resource 1is
covered by less than 0.5 metres of
overburden, is greater than 1 metre thick
but less than 5 metres thick.

2 - Material suitable for exploitation by
Stationary dredge only. The resource is
covered by 0.5 to 3.0 metres of overburden
and is up to or greater than 20 metres
thick. ‘

3 - Material suitable for exploitation by
either method. The resource is covered
by less than 0.5 metres of overburden and
is greater than 20 metres thick

4 - Material is covered by more than 3 metres
of overburden and is therefore unsuitable
for either dredge.

5 - Gradation is too fine for suitable fill
performance.

6 - Both overburden and fines content are in
excess of requirements.

7 - The coarse material is too thin (< 1

metre) or too fine for exploitation by
Hopper dredge.

8 - Borehole data is inconclusive. The
borehole is either too short or the log
contains insufficient data.

B Development Concerns. This group is a modifier of
Group A. Although the deposit may be determined to
be generally suitable for borrow material, there may
be limitations to its quality, or collection of the
resource may be difficult due to certain geologic
conditions, or the data may be suspect. These
limitations may or may not preclude dredging
depending on additional data.




The code numbers refer to the following conditions

® ~

HEADING EXPLANATION
B cont’d 11 - There are no limitations and the
resource is of good quality.
12 - The resource may be of poor to
unsuitable quality. The fines content
is > 12%,
13 - Permafrost will be encountered by
dredge.
14 - The material is marginally too fine.

D90 lies between 90 and 150 microns.
Fines content lies between 12 and

18%.

15 - The overburden is near the upper
limit of acceptability.

16 - Interbed(s) of clay, silt, or

organics are present and may affect
pit development or quality of the

£fill.
17 - Drilling or sampling methods are
. suspect. '
18 - Borehole is too short for proper
interpretation.
C. Stratigraphic Classification. These are not

directly related to the suitability of the borrow
material and are rather comments on the borehole
material that may be used to correlate the
stratigraphy from borehole to borehole or with
seismic data. The comments draw on a wider
understanding of the stratigraphic framework of the
Central Beaufort Shelf and place the material within
the existing stratigraphic model or identify
stratigraphic patterns that may be useful in
geologic interpretation.

The code numbers refer to the following conditions:

21 - Granular sediments are at or very
near (<0.5 metres) the seabed.

22 - Simple stratigraphy of clay over some
Unit B over sand. :

23 - Complexly stratified or very thick

. Unit B.




24 - Complexly stratified sand strata

(Unit C?).
HEADING EXPLANATION

25 - Permafrost noted on the borehole
logs.

26 - Double clay layer. -

27 - Overburden (Unit A & B) exceed 15
metres and is possible channel f£fill.

28 - The borehole is too short for

adequate interpretation.

**NOTE**

in addition to the above evaluation,
measurements of overburden and resource
thicknesses were made for each borehole. This
provides additional information that is not
covered above but which is of value both to the
engineer concerned with borrow resource, and
to the geologist interested in establishing
relationships between the boreholes.

Because of the general applicability of
the two resource model, the boreholes are
described in terms of a first encountered
coarse unit and a second encountered coarse
anit. From observation it is apparent that
where there is only one sand unit present and
the borehole longer than about 10 metres, the
sand unit present is the older of the two.

**end NOTE**

The codes describing these aspects of the resource

are as follows:

la

1b

2a

2b

Thickness in metres of overburden over the
gshallowest occurrence of coarse material.

Thickness in metres of the shallowest occurrence of
coarse material

Thickness in metres of overburden over the second
occurrence of coarse material.

Thickness in metres of the second occurrence of
coarse material

It is not practical to document in tabular form the
variations within a borehole beyond this level. It




is useful to know, however, what, in a general
sense, oOCCurs beneath the lowest coarse unit
measured in the above category. A field has been

HEADING - BXPLANATION

ICE

inserted, therefore, that summarizes the core below
this level.

The codes with this field refer to the following:

E - The coarse material extends to the bottom of
the borehole

N - Silty or clayey material lie below the
lowermost occurence of the borehole.

Cc - Sandy units and silty and clayey units lie
below the second occurrence of coarse material.

This column records whether or not ice bonding is
identified within the borehole. Space permits only
a true (T - ice is present) or false (F - no ice
observed) statement within this table.

The remaining fields are self explanatory. They
consist of UTM and geographic co-ordinates for each
borehole. The UTM co-ordinates are taken from the EBA
compilation report and the geographic co-ordinates
computed from these figures.




BE

53-5
53-6
70-3
70-6
B15-1
B15-2
B15-3
B15-12
B15-13
B15-15
B15-16
B15-17
B15-18
B15-19
B15-20
B15-21

1B80-89
1B80-90
1B80-91
1B80-92
1B80-93

WD(M) LTHQD) A

Note: Underlined boreholes contain dredgeable resource.

13.4
13.0
13.6
13.3

11.3
19.9
20.0
14.3
24.5
22.3
10.7
22.3
10.0
18.6
23.7
25.3
16.2
16.2
13.7
18.5

23,5

20,1
12.9
26,0
26.3
24.0

16.0 5.0

5.0
5.5
4.5

6
6
[
[
6
6
6
4
4
6
6
6

[~ »w & o oo & o o o O O

= = 2 ~N N

o Ji=

— =

B
13
13
13
13
14
13
14
11
18
13
13
13
13
13
13
13
13
13
13
13

TABLE 3A-2 DOREHOLES WITHIN TEE ISSERK BORROW BLOCK

£

23
23
23
23
23
22
23
22
22
23
23
23
24
24
23
23
24
23
23
23
23
22

la

7.0
15.8
5.3
14.3
9.3
7.2
9.0
9.5
10.0
18.6
16.3
17.7
12.6
10.2
11.2
11.2
7.7
20.1
11.0
18.6
6.5
3.6
0.0
0.0
5.5
0.2

0.0

1b

4.3
4.1
2.2
0.0
1.8
15.1
1.7
12.8
0.0
0.0
7.4
6.9
3.6
3.3
2.5
2.8
2.3
0.0
1.5
7.4
2.0
16.0
1.5
1.5
0.0
1.5

2 2

0.0 0.0
0.0 0.0
12.5 1.5
0.0 0.0
13,5 11.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
25.0 0.3
0.0 0.0
0.0 0.0
0.0 0.0
15.2 3.3
11.8 1.6
0.0 0.0
0.0 0.0
0.0 0.0
13,5 12.8
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
00 0.0
13 w0
1.2 40
g1 3.9
0.0 0.0
5.0 3.8
69 1.8
0.0 0.0
6.2 2.9
5.4 3.7

3 ICE NORTH EAST ZONE LATLTUDE

T
T
T
T
7
T
4
¥
¥
T
T
T
T
T
T
T
T
T
T
T
F
T
E

M M e M m W

P L T I A

7758580
7758580
7758980
7758285
7734927
7754929
7754778
7754929
7754925
7755000
7755705
7755545
7756050
7755290
7754795
7754795
7154645
7755720
7755800
7754485
7753450
7158585
1759503
77160000
7758993
7760748
7759602
72§217§
7762139
7759559

64226
7760801
7761599
7762101
7761101
7763398
7763402

522915
523695
520735
521125
526563
526708
526562
526708
526415
525540
525580
526340
527060
527065
526435
526725
526575
526000
526655
522770
525150
524695
523998
524998
525496
524995
524499

69,935169
69.935099
69,938938
69.932675
69.902068
69.902071
69.900732
69.902071
69.902065
69,902825
69.909142
69.907632
69.912086
69.905271
69,900898
69.900868
69.899538
69,909235
69.909886
69.898463
69.888965
69.935051
69,943347

LONGITUDE

~134.40156
-134.38119
~134.45839
«134,44837
-134.30738
-134.30360
=134.30745
-134.30360
-134.31124
=134.33403
~134,33278
-134.31301
-134.29408
-134.29418
-134.31075
-134.30319
~134,.30715
-134.32183
~134.30472
-134.40638
=134.34463
=134,35507
-134.37303

69.947709
69,938632
69.954416
69.944188
69.966997

69.966863
69.943454

-134,34676
-134.33404
~134.34663
-134.35991
-134.29468
-134.33942
=134.26946

69.985452
69.954509

69.961741
69.966439
69.957483
69.977903
69.978033

-134.30621
-134.24978
~134.26780
=134.31738
«134.32034
-134.27508
-134.29860



TABLE SA-2 cont’d BORKBOLES WITHIN THE ISSERK BURROW BLOCK
. BB WD(M) LTH(M) A B C la b 22 2b 3 ICE MNORTH EAST ZONE LATITUDE LONGITUDE

NHoter Underlined boreholes contain dredgeable rescurce.

1B80-94 15.2 9.1 L 12 2L 0.0 4.2 5.5 3.6 E P 7763400 526000 &  §2.978097 -134.31959
1880-95 0.0 0.0 1 11 21 0.0 5.5 6.1 3.0 E T 7761250 527200 8  69.958696 -134.28885
IB80-96 11.9 9.1 1 11 21 0.0 4.8 5.5 3.6 E F 7760250 527500 8  69.949699 -134.28131
1880-97 12,5 9.1 1 11 21 0.0 3.4 0.0 0.0 N T 7760401 526351 8  69,951171 -134.31129
1880-98 12.2 9.1 1 1l 21 0.0 4.8 6.7 2.4 E F 7759099 526751 8 ~ 69.939436 -134.30123
1382801 18.3 6.7 1 11 21 0.2 3.9 0.0 0.0 N ¥ 776150 526983 8  69.961050 -134.29444
Ips2802 12.2 11.0 1 11 21 0.0 1.0 2.5 1.7 € ¥ 7760053 526986 &  69.947986 -134.29480
1B82803 11.6 9.8 1 11 21 0.0 1.9 0.0 0.0 N P 7760054 326966 8  69.947997 -134.29533
IN-C 13.4 13.7 1 7 23 0.0 1.2 11.2 2.5 E T 7759150 523010 &  69.940271 -134.39893
IN-D 12.9 19,1 5 13 23 3.6 1.5 15.1 4.0 E T 7758940 523030 &  69.938386 -134.39846
IN-F 12.8 16.8 7 13 23 0.0 1.2 6.5 4.5 C T 7759160 524755 8  69.940201 -134.35333
IN-G 12.7 16.9 1 13 22 0.0 1.5 5.6 AL.3E I 7759400 3523055 £ 69.942324 =-134.34544
1878-1  18.0 28.0 6 16 26 5.0 2.2 11.2 16.8 E F 7767303 525599 8  70.013132 -134.32896
I1878-2  20.0 26.0 6 16 23 4.0 2.2 10.2 15.8 E F 7767821 525222 &  70.017813 -134.33869
1878-3  20.0 26.0 6 16 26 3.3 3,0 12.2 13.8 B F 7767683 525319 8  70.016566 -134.3361
1578-4  18.8 27.2 6 16 23 4.0 3.5 11,0 16.2 B F 7767341 525318 &  70.013500 -134.33631
1578-5  19.5 26.5 6 15 22 3.5 23.0 0.0 0.0 E F 7767652 526750 8  70.016145 -134.29869
. 1878-6  19.5 32.5 6 16 26 5.5 3.2 10.0 19.5C F 7768004 526642 8  70.019312 -134.30141
1878-7 20,0 26.0 6 16 23 3.0 5.0 10,0 16.0 E F 7767371 526713 8  70,013629 -134.29974
1s78-8  20.0 26.0 5 16 23 3.0 5.0 10.7 11.3C F 7768247 526469 8  70.021509 -134.30587
1s78-9  20.2 25.8 2 12 22 3.5 22.3 0.0 0.0 E E 768171 326961 § 70.020777 -134.29300
1§78-10 20.0 26.0 4 16 23 5.0 21,0 0.0 0.0 E ¥ 7767889 526872 8  70.018257 -134.29542
1878-11  21.0 25.0 6 16 23 3.0 3.0 18.5 6.5 E F 7768496 526449 8  70.023743 -134.30632
1878-12  20.0 26,0 4 16 26 4.0 7.5 10.0 16,0 E ¥ 7767225 526631 8  70.012329 -134.30193
1578-13 20,0 14,0 2 11 22 2.4 1.6 0.0 0.0 E E 7767465 526004 §  70.014344 -134.31830
1878-14 20.0 26.0 4 11 22 4.0 22.0 0.0 0.0 E F 7767601 527034 8  70.015658 -134.29126
IS78-15 20,0 26.0 5 16 23 14,0 8.2 2.0 2,0 E F 7767482 526857 8  70.014610 -134.29593
1878-16 20,5 25.5 4 16 23 3.0 5.5 13,2 12,3 B F 7767416 526077 8  70.014097 -134.31640
1§78-17 20,0 14.0 6 16 26 4.2 2.8 9.0 5.0 E F 7767000 526338 8  70.010341 -134.30968
1S7817A  20.0 26.0 6 12 26 3.7 1.3 8.0 18.0 E F 7766987 526349 &  70.010223 -134.30940
1878-18 21.0 13.0 6 16 26 2.0 3.0 10.0 3.0 E ¥ 7766953 526139 &  70.009940 ~134.31491
1878-19 19.5 32.5 4 16 26 4.5 1.2 7.7 24.8 B ¥ 7767821 526493 8  70.017687 -134.30337
IS81-4  15.5 26.6 4 11 23 1.3 7.0 16,5 10,1 B T 7763203 524553 8  69.976471 -134.35751
1881-5 15,2 23.8 1 12 21 0.0 3.0 12,0 1.8 E T 763194 523918 8  69.976449 -134.37413
1881-6  15.2 20.8 4 12 23 12.5 83 0.0 0.0 E F 7763315 523270 8  69.977593 -134.39105
1s81-7  16.2 10.6 4 12 26 7.0 2.3 0.0 0.0 N F 7763903 522228 8  69.982957 -134.41817
4 12 23 2.5 3.0 16.3 5.0 N F 7763596 522298 &  69.980198 -134.41641

. 1881-8  14.9 24.7




TABLE 3A-2 cont’d BOREHOLES WITHIN THE ISSERK DORROY BLOCK
. BB WDQOLTEMH A B € 1= 1 2 2b 3 ICE NORME BAST ZONE LATITUDE LONGITUDE

Note: Underlined boreholes contain dredgeable ressource.

1s81-9  16.2 29.5 2 13 22 2.4 19.6 0.0 0.0 N T 7763917 521812 8 69.983117 -134.42905
1881.98  15.9 29.8 6 13 22 4.0 9.5 14.6 120 E T 7763912 521837 &  69.98307) -134.42840
1861-10 16.5 20.4 4 13 22 4.0 16,4 0.0 0.0 B T 7763394 521807 8 69.980222 -134.42926
1881-11 16.8 10.7 & 13 24 1.5 1.3 6.6 &1 E T 7764010 321296 8 69.983994 -134.44254
1881-13 16.2 11.5 6 13 22 5.2 6.3 0.0 0.0 E T 7763594 521300 8 69.980264 ~134,44253
1881-15 16,2 24,1 6 13 2 115 9.5 0.0 0.0 N T 7764703 521797 8  69.990166 -134.42925
1881-16 12.0 22.6 2 13 ﬁ 3.2 19.4 0.0 0.0 E T 7763802 521552 §  69.982108 -134.43589
1g81-18 15.2 28.4 2 14 22 3.7 247 0.0 0.0 E I 776313 521801 8  69,976671 :-134,42952
181-1 143 30.8 & 11 22 6.0 16.5 23.5 7.3 E F 7760141 534353 8 69.947907 -134.10228 -
ITel-2  14.3 27.8 4 11 22 13.7 14 0.0 0.0 E F 7759766 536395 8 69.944240 -134.04386
IT81-10 14.6 27.7 6 14 23 12,5 152 0.0 0.0 E F 7759987 535002 8 69.946440 -134.08538
IT8l-11  13.7 13.7 6 12 22 7.3 6.4 0.0 0.0 E F 7759352 535012 8 69.940746 -134.08537
IT8i-12 13.7 32.0 6 12 26 5.3 10.3 20,0 2.7 E F 7755208 534735 8  69.939452 -136.09266
ITel-13 14.3 28.4 6 12 26 6.7 21.7 0.0 0.0 E F 7759357 534443 8 69.940866 ~-134.10023
IT8l-16 14.0 31.7 6 12 23 7.5 1.5 13.0 12.6 C F 7759700 534413 8 69.943945 -134.10088
IT81-19 14.0 25.6 2 14 22 2.3 23.3 0.0 0.0 B E 7759879 33416} 8 69945583 =-134.10732
181-20  14.0 31.7 6 14 22 8.5 23.2 0.0 0.0 E F 7159409 53711 &  69.941297 -134.09321

6 12 22 5.5 23.5 0.0 0.0 E F 7759096 334869 8  69.938469 -134.08921

. IT81-21  13.7 29.0
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UPPER SAND UNIT GRANULAR RESOURCE

AREA VOLUME 6
(m?x 10°%) (m3x 10°%)
PROVEN 19.062 45,03
PROBABLE 18.006 18.01
Assume | meter
minimum thickness
PROSPECTIVE 16.711 16.71
Assume | meter '
minimum thickness
TOTAL 53.779 79.75
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Outline of deposit as interpreted from
seismic and borehole data

—————— Thickness contours in meters

Borrow prospect zones based on dredgeability

Borrow prospect zones based on

7 767 500 N_| development concerns

# H20-1  Borehole location and identification

Proven Resource

70N _|

Probable Resource

Prospective Resource

)

7 765 000 N_|

4-11-22 Borehole Classification
DREDGEABILITY CODE
1 Suitable for Hopper dredge only
< 0.5 m of overburden
> 1.0 m of sand at surface
2 Suitable for stationary dredge
< 3.0 m of overburden
> 20 m of recoverable sand
3 Suitable for either Stationary dredge
or Hopper dredge
< 0.5 m of overburden
> 20 m of recoverable sand
4 Too much overburden for either
' type of dredge
7 762 500 N_] . . .
S5 Gradation too fine for suitable fill
63—58N_| performance
6 Both overburden and fines content
preclude dredging
7 Too thin (< 1.0 m) or too fine for
Hopper dredge
8 Borehole data inconclusive
i.e. Borehole too shallow or
too little data
4-11-22
DEVELOPMENT CONCERNS CODE
11 Good quality to deposit
' v 12 Poor to unsuitable quality (fines > 12%)
7 760 000 N_| 13 Permafrost will be encountered by dredge
14 Material is marginally too fine
D90 between 90 and 150 u
fines content between 12% and 18%
15 Overburden near upper limit of '
acceptability
16 Interbed(s) of clay, silt or organics
may affect pit development or quality
of fill
17 Drilling or sampling methods are suspect
18 Borehole is too short for proper
69-56N_| interpretation
4-11-22

STRATIGRAPHIC CLASSIFICATION

21 Granular sediments at or very
near (<0.5 m) seabed

22 Simple stratigraphy of clay +/—
some Unit B overlying sand

23 Complexly stratified or very
thick Unit B

24 Complexly stratified sand
strata (Unit C?)

25 Permafrost noted on BH logs

26 Double clay layer

27 Overburden (Unit A & B)
exceed 15 m -—channel fill

28 BH too short for full
interpretation

7 757 500 N_]

Borehole description developed by
Neil Macleod of

EBA Engineering Consultants Ltd.
Calgary, ALTA.
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GRANULAR RESOURCE - LOWER SAND UNIT

AREA | VOLUME

(m x 10 ?) (m x 10 %)
Assume 1 meter 40.840 40.840
Assume 5 meters " 204.20
| | Assume 10 meters " 408.00
Assume 20 meters " 816.00
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PROSPECTIVE RESOURCE.
Resource is defined as that
portion of Unit C that lies
within three meters of the

s

seafloor.
O
Borehole Location and ldentification
4 1T81-2
‘;“‘22 Borehole Classification

\\—————DREDGEAmLHY CODE

1 Suitable for Hopper dredge only
< 0.5 m of overburden
> 1.0 m of sand at surface

2 Suitable for stationary dredge -
< 3.0 m of overburden
> 20 m of recoverable sand

3 Suitable for either Stationary dredge
or Hopper dredge
< 0.5 m of overburden
> 20 m of recoverable sand

4 Too much overburden for either
type of dredge

5 Gradation too fine for suitable fill
performance

6 Both overburden and fines content
preclude dredging

7 Too thin (< 1.0 m) or too fine for
Hopper dredge

8 Borehole data inconclusive
i.e. Borehole too shallow or
too little data

4-11-22
> DEVELOPMENT CONCERNS CODE
11 Good quality to deposit
12  Poor to unsuitable quality (fines > 12%)
13 "Permafrost will be encountered by dredge
14 Material is marginally too fine
D90 between 90 and 150 u
fines content between 12% and 187%
15 Overburden near upper limit of
acceptability
16 Interbed(s) of clay, silt or organics
may affect pit development or quality
of fill
17 Drilling or sampling methods are suspect
18 Borehole is too short for proper
interpretation
4—11-2€ A
— STRATIGRAPHIC CLASSIFICATION
21 Granular sediments at or very
near (<0.5 m) seabed
22 Simple stratigraphy of clay +/-
some Unit B overlying sand
23 Complexly stratified or very
thick Unit B
24 Complexly stratified sand
strata (Unit C?)
25 Permafrost noted on BH logs
26 Double clay layer
27 Overburden (Unit A & B)
exceed 15 m —channel fill
28 BH too short for full
interpretation
Borehole description developed by
Neil Macleod of
EBA Engineering Consultants Ltd.
Calgary, ALTA.
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