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Abstract

The waters around southeastern Baffin Island are some of the least known areas of Canada’s submerged lands. The existing

knowledge of bedrock geology offshore of Hall and Cumberland peninsulas is constrained primarily by aeromagnetic sig-

natures. The surficial geology is inferred mainly from regional bathymetry and ice-flow directions on the adjacent land-

masses.

With the almost complete lack of bathymetric definition within 10–30 km of the coastline, the area is not even safely access-

ible to shipping. Any future development of land-based resources on Hall and Cumberland peninsulas will require safe

shipping access to port facilities. With the macrotidal environment and numerous restricted channels, the area has signifi-

cant unexplored potential for tidal-power generation within the waters included in the Nunavut Land Claim Agreement. For

either of these opportunities, adequate environmental assessment of the area will be a necessary precursor to development.

That assessment will require knowledge of the submarine-geohazard potential, including iceberg scouring, active sedi-

ment-transport processes and submarine mass-wasting. To address these deficiencies in geoscience knowledge, a recon-

naissance seabed-mapping program has been underway for the past three years.

The project activities of the Nuliajuk Seabed Mapping Program (NSMP) include 1) definition of safe access routes into the

coastal waters of the Nunavut Land Claims Agreement; 2) delineation of seabed morphology along those access routes as an

aid in understanding potential marine geohazards; and 3) acquisition of shallow sub-bottom profiling along those routes to

define the distribution of surficial sediment.

Résumé

Les eaux circulant autour de la partie sud-est de l’île de Baffin recouvrent les terres submergées les plus méconnues du Canada.

L’état de connaissances actuelles au sujet de la géologie du substratum rocheux au large des côtes des péninsules Hall et

Cumberland provient surtout de l’étude des signatures aéromagnétiques. La géologie de surface de la région est déduite
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surtout à partir de la bathymétrie régionale et des indications des directions de l’écoulement glaciaire qui ont été relevées

dans des masses terrestres contiguës.

En raison du fait qu’il n’existe pratiquement aucunes données bathymétriques des 10 à 30 km s’étendant au large des côtes,

il est impossible de naviguer de façon sécuritaire dans cette région. Tout projet de mise en valeur des ressources de la terre

des péninsules Hall et Cumberland exigera que les navires puissent accéder sans danger à des installations portuaires. En

raison du milieu microtidal et de la présence de nombreux chenaux à accès restreint, cette région présente de grandes

possibilités, jusqu’à date inexplorées, de production d’énergie marémotrice à l’intérieur des eaux couvertes en vertu de

l’accord de revendications territoriales du Nunavut. Peu importe sa nature, toute mise en valeur éventuelle exigera aupara-

vant que l’on procède à une évaluation environnementale appropriée. Une telle évaluation n’est possible que si l’on dispose

de connaissances au sujet des géorisques sous-marins possibles que peuvent présenter des phénomènes, tels l’affouillement

causé par les glaciers, les processus actifs de transport des sédiments et les épisodes de mouvement de masse sous-marins.

Un programme de reconnaissance aux fins de cartographie du fond marin a été mis sur pied il y a trois ans afin de pallier à

cette lacune au niveau de l’état actuel des connaissances géoscientifiques.

Parmi les travaux entrepris dans le cadre du programme de cartographie du fond marin de Nuliajuk, on note 1) la détermination

de voies d’accès sécuritaires dans les eaux couvertes en vertu de l’accord de revendications territoriales du Nunavut; 2) la

délimitation de la morphologie du fond marin le long de ces voies d’accès dans le but de mieux comprendre les géorisques

marins qui peuvent de présenter; et 3) l’acquisition de sondages à faible profondeur des sédiments sous-jacents le long de

ces mêmes voies d’accès, en vue de cerner le mode de répartition des sédiments de surface.

Introduction

Although accelerated terrestrial geological mapping of

southeastern Baffin Island has been undertaken during the

past six years through the Geo-Mapping for Energy and

Minerals (GEM) program and on an ongoing basis by the

Canada-Nunavut Geoscience Office (CNGO), the adjacent

coastal waters remain almost completely unmapped due

primarily to a lack of safe shipping access. As a result, base-

line geoscience knowledge, knowledge of potential marine

geohazards and the resource potential of the marine portion

of the Nunavut Lands Claims Area remain almost entirely

unknown.

This paper presents a summary of a reconnaissance seabed-

mapping program that has now been operational from the

RV Nuliajuk for three field seasons and is focused on the

nearshore and shallow (<300 m) coastal waters around Hall

and Cumberland peninsulas.

Methods

New multibeam-sonar and sub-bottom–profiling data are

being collected from the RV Nuliajuk, a 19 m long fisheries

research and training vessel owned and operated by the

Government of Nunavut. Its primary mandate is to conduct

exploratory fishery investigations to stimulate new living-

resource industries in Nunavut. This activity fully occupies

the optimal sea-ice and weather window in August to

September of each year.

As a secondary and opportunistic program, in partnership

with the University of New Brunswick (UNB) and Memo-

rial University of Newfoundland (MUN), the vessel has

been outfitted with a hull-mounted multibeam-sonar and

sub-bottom–profiling system (Brucker et al., 2013). Using

transit windows and time outside the optimal weather win-

dow, an additional six to eight weeks of marine-geoscience

mapping can be undertaken annually.

Unlike single-beam bathymetric mapping operations that

provide only two-dimensional (2-D) profiles, multibeam

coverage can delineate seabed morphology at wavelengths

as short as ~5% of the water depth. As a result, geomorph-

ological studies analogous to those on land can, for the first

time, be carried out on the seabed. The first multibeam cov-

erage of this region was obtained starting in 2003 through

the ArcticNet program of the CCGS Amundsen, which has

now been running for more than a decade (Bartlett et al.,

2006). The Amundsen multibeam data have been collected

annually along widely spaced routes as the vessel transits

offshore. Notably, however, the Amundsen almost never

operates in depths less than 200 m unless there is pre-exist-

ing bathymetric information. As a result, the Amundsen-

generated bathymetry (red lines in Figure 1) almost never

extends inshore.

The model for Nuliajuk mapping operations is similarly to

acquire underway data during all transit periods. With her

shoal draft, high manoeuvrability and forward-looking

scanning sonar, she is capable of working independently in

uncharted shoal waters. The region under investigation by

the Nuliajuk has been mostly avoided by surface shipping

due to an almost complete lack of nautical charting surveys.

Using partnerships with government geoscience organiza-

tions, including the CNGO and the Public Safety Geoscience

Program of NRCan, as well as ship-time support for

ArcticNet science projects and from the Fisheries and Seal-

ing Division of the Government of Nunavut, additional
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dedicated mapping time has been added to the program to

expand the coverage into areas of interest to those clients.

The end result is an opportunistic set of new corridors of

marine-geoscience mapping information in previously un-

known waters (blue lines in Figure 1).

Area of operations

For the past three years, the focus of the fisheries research

has been on the nascent inshore Greenland halibut fishery

off southern and eastern Baffin Island. As a result, the ves-

sel starts and ends its operations each season in Iqaluit with

transits around Hall Peninsula to Pangnirtung and onward

around Cumberland Peninsula to Qikiqtarjuaq (Figure 1).

Finally, two transits are conducted annually along the east-

central coast of Baffin Island to Clyde River.

Relationship to adjacent terrestrial mapping

With the recent acceleration of terrestrial mapping through

the GEM program and the CNGO, the pre-existing recon-

naissance and regional framework mapping (Blackadar,

1967; Dyke et al., 1982) has been vastly expanded. Two pro-

grams, the Cumberland Peninsula program running from

2008 to 2010 and the Hall Peninsula Integrated Geoscience

Program from 2011 to 2013 (Machado et al., 2013;

Steenkamp and St-Onge, 2014), have resulted in a new se-

ries of terrestrial maps for both bedrock and surficial geol-

ogy. These maps, however, stop at the coastline. Inferences

on ice flow directions offshore are made almost entirely on

the basis of extrapolation of onshore trends. Inferences

about submerged bedrock and surficial geology rely on an

extremely sparse set of historical observations (e.g., Mac-

lean et al., 1986).

Regional bathymetry, defined from very sparse observa-

tions, has been the primary tool to reconstruct offshore gla-

cial activity. Cross-shelf grounded ice-stream activity has

been inferred from the presence of deep troughs, such as the

Broughton trough (Gilbert, 1982) and Cumberland Sound

(Maclean et al., 1986; Jennings, 1992).

With the paucity of available ground-truthing and dating,

surficial sediments on land are classified and mapped, to a

large extent, on the basis of surface character and land-

forms, which can be observed in aerial photographs (Dyke

et al., 1982). Multibeam-sounding data and resulting shad-

ed-relief bathymetry provide a near-equivalent (and in

some ways superior) capability underwater.

Previous work on marine geology

The first bathymetric surveys of inshore regions of Hall and

Cumberland peninsulas started with the 1955 Distant Early

Warning (DEW) line surveys. These were site-specific cor-

ridors that only served the minimum requirement of access
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Figure 1: Available multibeam bathymetric coverage, southeastern Baffin Island. Red lines represent the tracks of CCGS Amundsen be-
tween 2003 and 2013. Blue tracks indicate the 2012–2014 activity of the RV Nuliajuk Seabed Mapping Program. The background is a com-
posite of Canadian Hydrographic Service (CHS) Charts 7050, 7051 and 7052 at 1:500 000. On those areas of the charts where soundings
are absent, no bathymetric data are available. Stars indicate restricted corridors of bathymetric sounding carried out to provide safe vessel
access to Distant Early Warning (DEW) line and North Warning System (NWS) sites.



to the infrastructure, with no intent to examine any of the

surrounding relief. The additional late 1980s inshore sur-

veys to support the expanded North Warning System

(NWS) were also undertaken only to support narrow corri-

dors to the sites. In all cases, only single-beam echo sound-

ers were used, thus precluding any short-wavelength mor-

phological analysis.

Regional bathymetric-framework studies of the eastern

Baffin Shelf were undertaken in the 1960s (Løken and

Hodgson, 1971) but did not extend south of Qikiqtarjuaq

and neither did the subsequent 1980s programs, with the

exception of Sunneshine Fiord, (1982–1983 SAFE sur-

veys; Syvitski and Schafer, 1985). Similarly, shelf geologi-

cal investigations (Praeg et al., 2007) were entirely north of

Clyde River. Limited geophysical investigation of the crust-

al structure was attempted off the mouth of Cumberland

Sound using a rock drill (Maclean et al., 1986) and there has

been only one body of work on the Quaternary history of

the deepest part of Cumberland Sound (Maclean et al.,

1986; Jennings, 1992). Closer inshore studies were pre-

cluded by the lack of nautical charting to allow access.

Thus, outside of the restricted DEW/NWS corridors (marked

by stars in Figure 1), the relief and geology of most of the

coastal waters and shelf around these two peninsulas re-

main completely unknown. Rare small-boat targeted map-

ping has investigated drowned shorelines (see below and

Miller 1975). The complete lack of charting information

has discouraged any vessel-based access.

Results from 2012, 2013 and 2014 programs

Bedrock outcrop delineation

With 100% seafloor coverage, the revealed morphology

can be used to identify regions where bedrock outcrop is at

the seafloor (or only slight buried by drift). Even without

dredging, the nature of the faulting/jointing patterns can

provide a potential indication of the likely formations in-

volved. Combined with the offshore extensions of the aero-

magnetic surveys, this could aid in offshore bedrock delin-

eation.

The most extensive bedrock mapping to date has been in

central Cumberland Sound (Figure 2). As the central area is
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Figure 2: Delineated bedrock outcrop from available multibeam coverage in central Cumberland Sound. Backdrop is CHS chart 7051.
Lack of soundings indicates no previous data. All data >400 m were collected by the CCGS Amundsen. All data in water of ~400 m depth or
shallower have been provided by the Nuliajuk Seabed Mapping Program (NSMP). Arrows indicate direction of apparent grounded ice-
stream flow lineations.



deep (>1 km), the Amundsen has been able to operate with

its low frequency (30 kHz) multibeam system, obtaining

swaths up to 3 km wide. As a result, the area covered has

been the most extensive to date. Notably, however, that

coverage is almost entirely within the pre-existing transit-

track bathymetry dating from the 1960s. Expansion of that

bedrock mapping into the shallower waters on the flanks of

the sound is only possible with a vessel like the Nuliajuk.

The 200 kHz EM2040 multibeam echo-sounder system of

this vessel, however, is limited to depths less than about

350 m. Figure 2 illustrates the new nearshore corridors es-

tablished during the first three years. All the new contribu-

tions have been outside the previously charted regions. The

west side of the trough is predominantly bedrock outcrop.

In contrast, the shallower terrace east of the Kikastan Is-

lands reveals extensive till drapes over bedrock. Many of

these drapes are clearly ice moulded, indicating ice streams

coming out of Kingnait Fiord off Cumberland Peninsula

(Figure 2, arrows).

From the fault and joint pattern visible in the bedrock mor-

phology imaged to date, there is very little discernible evi-

dence of overprinting of ice-flow directions. Only where

there are overlying sediments is there evidence of grounded

ice-flow activity (Figure 2).

Evidence for moraines and submarine grounded
ice-stream activity

Previous inferences about the extrapolation of grounded

ice streams beyond the coastline have been based primarily

on the extrapolation of onshore flow vectors (Tremblay et

al., 2013, 2014). Even on land, the flow axes are picked pri-

marily from long-wavelength relief, such as regional valley

trends. In the absence of any constraint on submerged bathym-

etry, such inferences are of little value offshore. Other than

the extremely elongate relief of the central deep section of

Cumberland Sound, there is little available evidence for

submerged flow patterns coming off either Hall Peninsula

or Cumberland Peninsula.

Ultimately, the best evidence is the revelation of seabed

morphology from multibeam coverage that indicates

grounded ice streams (Figure 2) or moraine structures (Fig-

ure 3b). This will indicate flow or retreat directions, depth

of touchdown and potentially whether the glaciodynamic

setting was cold or warm based. Knowledge of the subma-

rine glacial history provides predictive capability for inter-

preting the marine surficial geology.

The NSMP multibeam coverage provides the first insights

into the ice-flow directions on the inner shelf (Fig-

ures 2, 3b). On a regional basis, the lack of penetration in

sub-bottom data provides evidence that there is only very

minor sedimentation on either till or bedrock surfaces. Rare

sub-bottom penetration, primarily in localized basins (e.g.,

Figure 3a, d), can be used to infer glaciomarine or Holocene

sedimentation. These newly identified basins can be the fo-

cus of future coring programs to ground-truth the acoustic

mapping, as initiated in 2014 with both RV Nuliajuk and

CCGS Amundsen.

Iceberg-scour evidence

A major impediment to seabed installations (such as pipe-

lines, power cables, fibre-optic communication cables and

tidal-power infrastructure) is the hazard of modern iceberg

scouring. Evidence for this can be derived from multibeam

relief (Figure 3c), which indicates the maximum depth and

penetration of this scouring. Despite the ubiquitous pres-

ent-day presence of icebergs, only a small subset of the cur-

rently mapped seafloor shows evidence of iceberg scour-

ing, even when clearly covered with till rather than bedrock.

This suggests that the wander paths of the icebergs are con-

strained by offshore bathymetric variations. Many of the in-

lets of these two peninsulas have constraining sill depths,

which will act to limit the landward penetration of icebergs.

However, evidence for iceberg activity can clearly be seen from

the multibeam relief well inside some of the inlets (stars in-

dicated on Figures 4, 5). Where the impacts are seen over-

printing modern sedimentary activity (delta-front channel

relief and active tidal bedforms), they can be confirmed to

be modern.

Submerged shore terraces

Just as emergent terraces on land are dated to constrain rate

of uplift, submerged terraces (if datable) can be used to con-

strain subsidence rates (e.g., Shaw and Forbes, 1995).

These are critical inputs to projections of future relative

sea-level change in Nunavut communities (James et al.,

2011).

Miller and Dyke (1974) presented evidence of drowned

delta terraces in Merchants Bay. Dyke et al. (1982) hypoth-

esized a hinge line, with the eastern part of Cumberland

Peninsula subsiding. Their model suggested progressively

shallower and later low stands westward.

To test this hypothesis, the NSMP undertook a search for

drowned delta terraces throughout eastern Cumberland

Peninsula beginning in 2012 (Cowan et al., 2014). Several

relict delta terraces have been discovered and mapped, re-

vealing a pattern of progressively greater depths eastward

(Figure 4). A gravity- and piston-coring program was un-

dertaken in 2014 from, respectively, RV Nuliajuk and

CCGS Amundsen in an effort to date some of these features

to test the model of Dyke et al. (1982). The NSMP has also

revealed a drowned boulder barricade (a shore-zone land-

form with a modern analogue at Pangnirtung) in 17 m pres-

ent water depth near Qikiqtarjuaq (Cowan et al., 2014).
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Initial assessment of tidal-power potential

Frobisher Bay and Cumberland Sound are macrotidal envi-

ronments with peak tidal ranges of 13 and 5 m, respectively.

Extensive investigations of tidal-power potential have been

undertaken in more southerly latitudes (Bedard et al.,

2006). One of the strongest indicators of tidal-power poten-

tial has been the presence of bathymetric constrictions in

regions of large tides with rapidly varying tidal phase. Be-

cause there are so many bedrock-restricted coastal chan-

nels within the island archipelagos along Cumberland and

Hall peninsulas, there is a high potential for the develop-

ment of tidal power.

At the present time, the bathymetric framework underlying

the available regional hydrodynamic tidal models (e.g., Fish-

eries and Oceans Canada's Webtide; Collins et al., 2011) is

insufficient to adequately delineate potential sites of en-

hanced tidal streams. With improved bathymetric defini-

tion in narrow constrictions, it would be possible to begin

quantitative assessment of the potential for sustained tidal

streams.

Although the coastline is known to be heavily indented

with narrow channels between islands and between islands

and the mainland, the relief within these channels has previ-

ously been almost entirely unknown. Adeliberate objective

of this program is to establish safe navigable channels

within the coastal archipelago. Specific examples are the

identification of a new navigable channel inside Loks Land

(Beare Sound, Figure 1) and the first mapped corridor

through the Anderson Channel (Figure 1). These surveys

serve as the first reconnaissance for tidal-power potential.

The multibeam data define the relief and the presence of ac-

tive tidal bedforms (Figures 3e, 5). Unlike more southerly

latitudes, the added danger of iceberg and sea-ice keel im-

pacts has to be taken into account. The multibeam data can

also provide direct evidence of ice-scour activity (e.g., Fig-

ure 3c).

Complementary information about the likely locations of

intensified tidal-current activity may also be inferred from

the presence of polynas open during the winter months

(e.g., between the islands closing off inner Frobisher Bay).
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Figure 3: Transit corridor from Beare Sound to Anderson Channel, southeastern tip of Hall Peninsula, showing evidence for a) stratified
and draped glaciomarine sediments with a thin transparent postglacial mud cover, b) De Geer moraines, c) iceberg scouring, d) acousti-
cally transparent late Holocene sediments, and e) active tidal bedforms.



Summary of Activities 2014 139

Figure 4: Drowned delta terraces in a) Kangiqtugaapiruluk (formerly Kangert Fiord), b) and c) upper and central Boas Fiord, d) Itturjuanga,
and e) Pause bay (unofficial name). Stars indicate iceberg impact morphology. See Figure 1 for location.

Figure 5: Active tidal bedforms developed in a thin layer over a deflated surface, off the mouth of Akpait Fiord (location ‘X’ in Figure 1).



Parallel studies of tidal-power potential and the stability of

the seabed at suitable locations has been a major focus of

the Geological Survey of Canada in more southern lati-

tudes. Examples in the Bay of Fundy (Todd et al., 2014) and

Georgia Basin (Barrie and Conway, 2014) clearly indicate

that, in areas of significant tidal streams, glacial deposits

have been extensively reworked into sand-wave fields.

These are both a potential resource of well-sorted sand for

aggregate and a potential hazard for future seabed infra-

structure. Surprisingly few tidal bedform fields have been

identified from the NSMP data to date, perhaps a result of

the much shorter time since ice retreat.

Active fiord-head depocentres

Submerged delta terraces are found in fiord-head or side-

entry settings that were exposed early in the deglaciation of

Cumberland Peninsula. Nevertheless, a large number of

small ice caps and valley glaciers persist in the region, and

tidewater ice fronts were still active until recently in some

valleys (Gilbert, 1985). In other cases, such as Mermaid

Fiord, active sandur (outwash-plain) deposition is continu-

ing, fed by meltwater discharge from glaciers in a large

drainage basin.

Such depocentres can serve as potential sites for paleo-

climate and paleoseismic investigations. Figure 6 provides

examples of five active fiord-head depocentres that illus-

trate the varying maturity of the prodelta morphology.

Over time following the retreat of the tidewater glacier, the

deltaic deposition will gradually bury the fiord-floor relief

associated with either glacially striated bedrock outcrop

(Figure 6a) or subglacial discharge (Figure 6b). The most

mature deltaic depocentres will exhibit the development of

major channel systems (Figure 6e) comparable to those

seen at other more northerly Baffin Island fiords (e.g.,

Syvitski and Hein, 1991).

Evidence of landslides

With the concern about the level of seismicity in the Baffin

Bay region (Campbell and Bennett, 2014), identification

and dating of submerged landslide deposits can be used to

constrain the periodicity of previous seismic triggers. In the

adjacent Frobisher Bay, this program (Mate et al., 2015) has

clearly demonstrated the presence of submarine-landslide

deposits. To date, working in the Hall Peninsula and Cum-

berland Peninsula regions, comparable levels of submarine

mass wasting have not yet been identified. Some prodelta

failures in this region may be seismically triggered. In addi-

tion, a postdepositional landslide scar has been mapped on

the relict prodelta slope of a side-entry submerged delta

terrace in Mermaid Fiord.
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Figure 6: Variations in the development of bedform morphology on the prodelta of fiord-head depocentres, showing increasing maturity
(from left to right): a) Bear cove (unofficial name), b) Pangnirtung Fiord, c) Touak Fiord, d) Mermaid Fiord, and e) Southwind Fiord. Stars in-
dicate iceberg impact morphology. See Figure 1 for location.



Safe-access routes

As an essential prerequisite to all coastal marine investiga-

tions, a safe-passage corridor needs to be established so that

survey and research vessels can approach the coastline. For

the majority of the coastline investigated, there are no prior

approach routes. This program has opened up both access

and coastal corridors.

All data collected have been provided to the Canadian Hy-

drographic Service (CHS) for chart updating. Once ac-

cepted by the CHS and incorporated into charting products,

the same data can then serve to allow the Canadian Coast

Guard access to these regions to undertake search-and-res-

cue operations in support of commercial and tourism ship-

ping and community activities.

Prior to the release of formal nautical charting products,

preliminary versions of these data are already being pro-

vided to research vessels to facilitate safe access. The

CCGS Hudson had access to the data in 2013 and the CCGS

Amundsen used these data for coring operations in 2014.

Data distribution

There are presently no marine geological (or bathymetric)

products for this region at scales larger than 1:500 000.

With the exception of the DEW and NWS sites, there are

also no chart products at scales larger than 1:500 000.

Because the data are collected from sequential annual tran-

sits, there is no systematic regional coverage around these

peninsulas with the exception of the focused NSMP work

by Mate et al. (2015) in inner Frobisher Bay. Beginning in

2003 with the CCGS Amundsen multibeam program, the

Ocean Mapping Group (OMG) at UNB has been maintain-

ing a public portal for this new and annually expanding

coverage (Muggah et al., 2010). Since 2012, this has been

expanded to include the RV Nuliajuk data. At this time, the

CCGS Amundsen and the RV Nuliajuk multibeam data are

available for download via an interactive Google Maps® inter-

face from http://www.omg.unb.ca/Projects/Arctic/google/.

From this site, gridded data at 10 m resolution are available

as a series of tiled map sheets. The 2014 Nuliajuk data from

the NSMP will be added to this compilation. These data are

provided directly to the Canadian Hydrographic Service on

an annual basis for the purpose of generating and updating

nautical charting products according to their prioritization

scheme.

Future intentions

Specific directed mapping using the RV Nuliajuk in 2014 is

currently underway and planned for Frobisher Bay at time

of submission (October 2014). At this time, there are no

plans to undertake systematic mapping away from the pop-

ulation centres. The required transits to support fisheries

science will continue, however, so there is still the opportu-

nity to build on this reconnaissance work on an annual

basis. The 2015 program will remain focused on the in-

shore Greenland halibut fishery, so Hall and Cumberland

peninsulas project will be expanded through at least the col-

lection of transit data. Specific targeted objectives that are

planned are a continuation of the drowned-terrace study

and expanded investigations of depocentres to look for

evidence of seismic activity.

Economic considerations

In order to exploit economically viable orebodies identified

on southeastern Baffin Island, the first requirement will be

to access those localities. Given the extreme relief, the ideal

access will be from the closest protected coastline. Prior to

this program, there was a 10–30 km wide zone around al-

most all the region that was completely uncharted. In the

third year of this program, there is now a guaranteed in-

shore coastal route around the entire perimeter of both pen-

insulas. Along this route, multiple safe-access corridors

have been established into most of the major inlets. These

routes have already been used for 2014 CCGS Amundsen

operations.

The same data are freely available through the OMG web

portal to provide users—whether government, commercial

or community—full access to the seabed morphology re-

vealed as a byproduct of these surveys. The geomorphic

data serve to identify potential hazards to responsible de-

velopment of Nunavut’s coastal natural resources. These

include the identification of areas of extensive seabed ice-

berg and ice-keel scouring, the presence of active tidal

bedforms and regions of potential submarine-landslide

susceptibility.

A particular opportunity arises from the identification of

narrow straits in which there are enhanced tidal currents

and suitable substrates for tidal-power infrastructure. With

the increasing maturity of tidal power development in more

southerly waters, suitable sites in Nunavut may provide a

future source of power for natural-resource development

and/or communities to reduce their reliance on imported

hydrocarbons.

Conclusions

New marine geological mapping of nearshore waters is

now being undertaken in previously unsurveyed areas

around Hall and Cumberland peninsulas on Baffin Island in

eastern Nunavut. This program is an extension of the more

focused studies in the vicinity of Iqaluit (Mate et al., 2015)

and Qikiqtarjuaq. The mapping utilizes additional time

windows available within an existing Government of

Nunavut field program and takes advantage of a small but

suitably equipped vessel with just the incremental cost of

survey staff. As a result, the NSMP is able to acquire low-
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cost and high-impact data at a fraction of the expense of a

conventional, dedicated, icebreaker-based, hydrographic-

survey program.

As these data are compiled over the multiyear program,

they can be incorporated into surficial geological maps and

geomorphological studies. These maps and studies will

help to minimize risk associated with the required shipping

activity that would be part of natural-resource development

and would help optimize the design of infrastructure

projects.
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