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1. UBERBLICK UND FAHRTVERLAUF

Volkmar Damm
Bundesanstalt fliir Geowissenschaften und Rohstoffe

Die Expedition ARK-XXV/3 wird am 31. Juli 2010 mit dem Forschungsschiff
Polarstern in Reykjavik beginnen und in die nérdliche Baffin Bay flihren. Die Fahrt
endet am 10. Oktober in Bremerhaven.

Schwerpunkt des wissenschaftlichen Forschungsprogramms bilden multidisziplinare
geowissenschaftliche Untersuchungen zur Klarung des strukturellen Aufbaus und
der tektonischen Entwicklung der ndrdlichen Baffin Bay sowie der angrenzenden
Kontinentrander vom Nordteil von Baffin Island bis Ellesmere Island auf kanadischer
Seite und dem konjugierenden Kontinentrand Gronlands.

Der gegenwartige Kenntnisstand zur plattentektonischen Entwicklung der Baffin Bay
und der nérdlich angrenzenden Nares Strait im Paldozdn und Eozan lafit
grundlegende geodynamische und tektonische Fragen offen, die sich aus der
Uberlagerung der bislang bekannten Dehnungsstrukturen in der Baffin Bay und den
quer dazu verlaufenden Kompressionsstrukturen des Eureka-Faltenglrtels in
Nordgronland und Ellesmere Island ergeben. Die zeitliche Abfolge von
Krustendehnung und Kompression in Zusammenhang mit einer Rotation der
gronlandischen Platte sowie die magmatischen Ereignisse im Laufe dieser
Entwicklung sind dabei von Bedeutung flr die Bildung weitraumiger sedimentarer
Becken in der nérdlichen Baffin Bay, denen nach probabilistischen Studien ein
erhebliches Potential an Kohlenwasserstoffen zugesprochen wird.

Die Zeitlichkeit und Ablauf dieser plattentektonischen Prozesse sind aber auch von
Bedeutung flr den Flachwasseraustausch zwischen dem arktischen und dem
atlantischen Ozean. Die geodynamische Rekonstruktion der Offnung dieses
arktischen Gateways bildet somit die Grundlage fir paldobathymetrische Modelle
und darauf aufbauende Vorstellungen zu Anderungen globaler Strémungsprozesse
und die Palaoklimaentwicklung.

Durch Einsatz seismischer, gravimetrischer und magnetischer Methoden sollen den
Offnungsprozess charakterisierende dominante Verwerfungszonen lokalisiert, die
Geometrie und physikalische Eigenschaften von Kruste und oberem Mantel, sowie
die Stratigraphie sedimentéarer Strukturen analysiert werden. Darauf aufbauend soll
ein strukturelles und sedimentares Entwicklungsmodell fiir die Offnungsgeschichte
der Baffin Bay abgeleitet werden. Darlber hinaus soll durch die Untersuchung
thermischer und organisch-geochemischer Eigenschaften einzelner
Sedimentbecken deren Potential fir die Bildung von Kohlenwasserstoffen
abgeschatzt werden. Geomikrobiologische Untersuchungen erganzen diese
Studien.

Die marinen Arbeiten werden flankiert durch eine aeromagnetische Kartierung im
Bereich Jones Sound und der angrenzenden kanadischen Kiistenregion um Devon
Island unter Nutzung der Helikopter des Forschungseisbrechers Polarstern.

Als Projektpartner sind in dieses Vorhaben, das unter Federfihrung der BGR
durchgefihrt wird, das AWI Bremerhaven und der Geological Survey of Canada
eingebunden.
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Zusatzlich soll im Expeditionszeitraum eine danische Wetterstation auf Littleton
Island (Smith Sound) versorgt und gewartet werden.

Abbildung 1 gibt einen Uberblick liber die Fahrtroute und das Arbeitsgebiet der
Expedition ARK-XXV/3.
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Abb. 1: Geplantes Arbeitsgebiet der Polarstern-Expedition ARK-XXV/3
Fig. 1: Planned area of operations of the Polarstern expedition ARK-XXV/3

SUMMARY AND ITINERARY

The Polarstern expedition ARK-XXV/3 will start on 31% July 2010 in Reykjavik
(Iceland) and is planned to be conducted in the Northern Baffin Bay. The cruise will
terminate on 10" October in Bremerhaven.

The focus of the scientific programme is multi-disciplinary geoscientific
investigations to explain the structural and tectonic evolution of the crust in the
Northern Baffin Bay and the adjacent continental margins at both the Canadian side,
namely from Northern Baffin Island as far as Ellesmere Island, and the conjugate
Greenland continental margin.

The current knowledge about the plate tectonic evolution of the Baffin Bay and
Nares Strait during Paleocene and Eocene times is not well understood. Extensional
structures in the Baffin Bay are superimposed by transverse compressional
structures of the Eurekan fold belt which runs from Northern Greenland to Ellesmere
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Island. The temporal sequence of the tectonic processes and interaction between
crustal extension and compression, rotation of Greenland and related magmatic
events are of special importance for the formation of large scale sedimentary basins
in the area, which are - according to probabilistic studies - supposed to have a
significant hydrocarbon potential.

Additionally, changes of the plate tectonic constellation of the area in time play an
important role in the shallow water exchange between the Arctic and the Atlantic
Ocean. Paleo-bathymetric models, a comprehensive knowledge about the
geodynamic evolution of the region and the opening process of this Arctic gateway
are essential for the understanding of ocean water circulation in geological history
and to decipher the paleo-climate evolution.

By means of seismic, gravimetric and magnetic methods we aim for localisation of
suggested dominant transfer faults, which characterise the tectonic processes and
for parameters to deduce thickness and physical properties of the crust and upper
mantle. Seismostratigraphy will be used to investigate extension and subsidence
processes and to derive a crustal evolution model of the Northern Baffin Bay.
Moreover, the hydrocarbon potential of the area will be estimated based on
additional geothermal and geochemical data. These investigations will be
supplemented by geomicrobiological studies.

In addition to the marine working programme an aeromagnetic survey is planned
covering the Jones Sound and adjacent coastal areas of Devon Island. This survey
will be performed using the helicopters of R/V Polarstern.

The project is under the direction of BGR Hannover and performed in cooperation
with AWI Bremerhaven and the Geological Survey of Canada (GSC). The onshore
aeromagnetic survey is lead by the Canadian project partner.

Additionally, a Danish meteorological station on Littleton Island (Smith Sound) will
be served during the cruise ARK-XXV/3.

Figure 1 gives an overview of planned cruise tracks to and from the working area
and planned areas of operation during cruise ARK-XXV/3.
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2. STRUCTURE AND EVOLUTION OF THE
CRUST AND SEDIMENTARY BASINS IN
THE NORTHERN BAFFIN BAY

J. Adam, Th. Behrens, K. Berglar, M. Block, V. Damm, A. Ehrhardt,
G. Kallaus, D. Pitschmann, M. Schnabel, J. Sievers, V. Steinbach
(BGR)

T. Brent, D. Fossen (GSC Calgary)

Ch. Jauer, K. Dickie (GSC Atlantic)

T. Altenbernd, J. Gossler, A. Hegewald, Ch. Laderach, E. Korger, S.
Suckro (AWI)

M. Koch (University Jena)

not on board: W. Jokat (AWI)

Objectives

The geodynamic evolution of the Eastern Canadian and West Greenland continental
margins is very complex and still poorly known. Several phases of Mesozoic and
Cenozoic crustal thinning/rifting occurred during the opening of the oceanic basin,
while counterclockwise rotation of the Greenland plate simultaneously produced
compression observed in the Eurekan Fold Belt on Ellesmere Island. The geometry
of the plate boundaries and the timing of the plate motions and basin development
are disputed.

A recently proposed "two-vector" model of relative plate motion between Greenland
and Canada remains untested due to lack of data especially from key areas in
Northern Baffin Bay: the regions of Smith Sound, Lancaster Sound, and Jones
Sound. These areas offer an excellent opportunity to collect data essential for a
better understanding of the relative plate motion between Canada and Greenland in
space and time and to decipher the evolution of the thick sedimentary basins of this
region. Coordinated airborne and marine geophysical data acquisition will provide
basic information to prove or disprove the existence of a plate boundary and if
present, to quantify the offset of the basement structures. The investigations will
contribute to the understanding of regional tectonic processes and the development
of the sedimentary basins of the Eastern Canadian Arctic continental margins and
their hydrocarbon potential.

The field activity comprises marine geophysical surveying of the Northern Baffin Bay
including the adjacent Jones, Lancaster and Smith Sounds, and airborne magnetic
and gravity surveying to define the nature of the crust beneath the sedimentary
basins plus onshore aeromagnetic surveying of Ellesmere and Devon lIslands to
map the possible continuity of Achaean basement structures across Northern Baffin
Bay.

The results of the multi-disciplinary survey work will be integrated into a regional
synthesis of the rift margins, the basin development and evolution, and the
implications on the hydrocarbon resource potential.

Work at Sea

The primary objective of the marine program is to collect seismic reflection and
refraction seismic data in key areas of the Northern Baffin Bay to improve the
understanding of the geometry of the plate boundaries and the stratigraphy within
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the sedimentary basins. Additional multibeam bathymetry and sub-bottom profiling
will be carried out to identify appropriate locations for seafloor sampling.

An estimated 2500 km of wide angle seismic refraction lines along 3 profiles and an
estimated 4000 km of multichannel seismic reflection data are planned to be
acquired during the survey operations. Reflection seismic data will be acquired
along all refraction lines; however 3 additional lines are planned with only seismic
reflection acquisition. Final details of the locations of the individual survey lines will
be subject to weather and ice conditions. If weather and ice conditions are
favourable, additional lines may be considered.

The reflection acquisition system will include an acoustic source of 6 G-guns
SERCEL (8.0 litres each; total volume of 51.0 litres) and a 4500 meter Sercel
Streamer with flexible hydrophones (total number 5760 @ 360 channels). For
seismic refraction data acquisition 2 additional G-guns (8.0 litres each) will be used.

Up to 30 ocean-bottom seismometers (OBS) will be deployed along each refraction
profile. The spacing of the instruments ranges between 9 and 13 km. Three seismic
land-recorders are planned to be deployed on Bylot Island, at Pond Inlet and at the
west coast of Greenland in prolongation of one refraction line to extend the lengths
of the offshore profile.

BGR10-201/BGR10-2R1 (reflection and refraction) extends from the western
Greenland margin across the extinct spreading axis in Northern Baffin Bay into the
Lancaster Sound along the centre of the suggested “failed rift" arm. This line will
connect with line BGR10-204 to continue the stratigraphic correlations from the ODP
site 645.

BGR10-202/BGR10-2R2 (reflection and refraction) crosses the Northern Baffin Bay
from the coast of Bylot Island to the northern end of the Melville Bay Graben. This
line will identify the COB positions for the (nearly) conjugate sections of the
Canadian and Greenland margins. The line will cross the extinct Eocene axis and
(presumably) Paleocene oceanic crust. This line is critical to the understanding of
the highly asymmetric nature of the conjugate continental margins and the question
of whether the basins along the margin are underlain by oceanic crust or attenuated
continental crust.

BGR10-203/BGR10-2R3 (reflection and refraction) extends from normal Archean
crust southward across the COB and crosses onto (presumably) Paleocene oceanic
crust and continues across the extinct Eocene spreading axis. This line will establish
whether the basins along the margin are underlain by oceanic crust or attenuated
continental crust.

BGR10-204 (reflection only) extends from the northern end of a BGR seismic
reflection survey acquired during the previous cruise MSMO09/2 in 2008, crosses the
ODP site 645 on the Baffin Shelf and continues to Jones Sound. A portion of this
line will be coincident with the GSC refraction line east of Devon Island, where the
Continent-Ocean-Boundary (COB) has been identified. This line will provide direct
correlation of the stratigraphy identified at the ODP well into the eastern end of the
Lancaster Sound Basin.

BGR10-205 (reflection only) connects the northern tip line BGR10-204 with the
eastern end of line BGR10-201 and ties to the other seismic refraction/reflection
lines. It crosses the suggested COB in the western part and allow for additional
seismostratigraphic correlation along the Greenland margin.

BGR10-206 (reflection only) extends from the central Melville Bay Graben on the
West Greenland margin seaward across the COB and onto (presumably) Paleocene
oceanic crust and ends up at the northern end of the BGR MSMO09/3 seismic survey
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area of 2008. This line will provide an improved cross-section of the Greenland
margin to compare with the conjugate Baffin Margin and allows for
seismostratigraphic correlation with the reflection seismic data of the 2008 MSM09/3
cruise.

All seismic reflection data will be processed onboard using a ProMAX system and
interpreted by means of an onboard GeoFrame interpretation system.

Deployment of land-based seismometers

For one of the planned seismic refraction lines (BGR10-202), deployment of land
station seismometers on Bylot Island are proposed to extend the line and to better
define the geometry of the continental margin of northern Baffin Island.

Three land-station seismometers are planned: two on Bylot Island (within the
Sirmilik National Park) and a third station at Pond Inlet.

Station Latitude Longitude Location Land
Status
SS-1 73° 06’ 30" N 76° 42’ 00" W North-East Bylot Is. Parks
Canada
SS-2 72°52° 45" N 77°20° 30" W South-East Bylot Is. Parks
Canada
SS-3 72° 40 45" N 77° 58 30" W Pond Inlet Hamlet

Additional land stations are also planned for the northwestern end of the line.
Deployment is subject to available instruments and permissions. All stations will be
deployed using the shipboard helicopters of R/V Polarstern. Location of seismic
lines is outlined in Figure 2.
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Fig. 2: Location of seismic reflection and refraction lines and land based seismic stations
during Polarstern expedition ARK-XXV/3. The planned helicopter aeromagnetic survey is
shown in grey colour. The framed area covering the central part of Northern Baffin Bay
indicates an aeromagnetic survey using a fixed wing aircraft scheduled for 2011.
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Expected results

This experiment is designed to investigate the crustal structure of the Eastern
Canadian and Western Greenland continental margins. The seismic data will be
processed to produce models of the geometry and composition of the
continental/oceanic crust. The results will provide new constraints on plate motions
between Canada and Greenland and improve the understanding of the development
and evolution of the sedimentary basins and their hydrocarbon potential.

3. MARINE MAGNETIC MEASUREMENTS AS
AN INDICATOR FOR VOLCANIC AND
MAGMATIC PHASES DURING THE
CRUSTAL EVOLUTION

H.-O. Bargeloh, J. Deppe, B. Schreckenberger (BGR)
Q. Li (GSC Calgary)

Objectives

The deep water parts of Northern Baffin Bay are most probably of oceanic origin but
details of the timing and the geometry of the opening process between the Baffin
and other Canadian Islands and Greenland are still not very well known. The main
objective of the magnetic measurements during the cruise is the identification of
anomalies that would give us constraints on the age of the oceanic crust. Magnetic
data are also required to support an integrated interpretation of continental margin
structures.

Work at sea
Three different magnetic instruments will be used:

(a) A towed marine gradient magnetometer consisting of two Overhauser sensors
(SeaSPY system). The gradient configuration allows the distinction between
magnetic anomalies and magnetic variations. This is an important feature, because
strong magnetic disturbances must be expected in the survey area.

(b) A vector magnetometer integrated in the towed gradient magnetometer system.
Under favourite conditions vector measurements on single lines give information
about the strike of magnetic anomalies in the absence of parallel profiles. This is
important because of the lack of regular parallel lines planed for the survey.

(c) The shipboard vector magnetometer. This system will be helpful on any kind of
lines where the towed gradient and vector magnetometers can not be deployed.

It is intended to deploy the towed instruments on all seismic and longer transit lines.
Processing and evaluation of the profiles will partly be done on the vessel. Magnetic
data from Canadian and Greenland magnetic observatories will be used after the
cruise to make additional corrections of magnetic variations.

Expected results

The most important outcome would be the identification of lineated magnetic
seafloor-spreading anomalies. This would give direct evidence of the oceanic origin
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of Baffin Bay crust and its age. Ideally also the direction of the opening of the basin
could be determined. Successful determination of these parameters would have a
fundamental impact on plate tectonic models for the history of the surrounding
continents and oceans. Additionally, magnetic data provide valuable constraints on
crustal structures, e.g. the presence of volcanic material, when they are evaluated
together with seismic and gravity data.

4. MARINE GRAVITY MEASUREMENTS
H.-O. Bargeloh, J. Deppe, |. Heyde (BGR)

Objectives

The survey area in the Northern Baffin Bay and southern Nares Strait is situated in a
transition area concerning the character of the plate boundary between Greenland
and North America. The gravity field should provide constraints concerning the
boundary between continental and oceanic crust. Moreover the gravity data will
allow quantitative statements concerning the density structure of the continental
margins and in particular sediment thicknesses taking into account the seismic
results.

Work at sea

The KSS31 seagravimeter, which is permanently installed onboard R/V Polarstern,
will be used for the gravity measurements. Tie measurements to onshore reference
stations with known absolute gravity values will be carried out with an appropriate
land gravimeter. Shipboard gravity measurements will be conducted during the
entire cruise on all profile and transit lines. The measured free-air gravity anomalies
will be compared with other data sets especially those derived from satellite
altimetry. Our experience on numerous cruises showed that gravity anomalies
derived from satellite altimetry are of great importance to get an overview of the
gravity field in an oceanic area. For detailed investigations, however, shipboard
gravity measurements are more accurate and thus indispensable.

Expected Results

Detailed free-air gravity and Bouguer anomaly maps of the survey area will be
produced. The maps will allow qualitative statements concerning the lateral
distribution of different density units. In particular, the interpretation will include
forward modelling of anomalies along a number of key profiles to develop sound
density models. The corresponding results of the reflection seismic interpretation
and refraction seismic data will be taken into account and integrated. The models
will provide constraints on sediment thicknesses and basement structures. It should
be possible to indicate the transition from continental to oceanic crust (COB) due to
their different thicknesses. This parameter would have impact on plate tectonic
models for the survey region.
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5. HEAT FLOW MEASUREMENTS

J. Deppe, M. Zeibig (BGR)
not on board: G. Delisle (BGR)

Objectives

Paleo-temperatures and geothermal gradients affect the maturation of organic
sequences. Basin modelling is based on sediment thicknesses and paleo-
temperatures for assessment of the hydrocarbon potential of sedimentary basins.

As an additional tool, heat flow measurements might assist in restraining age
estimates of the crust in the Northern Baffin Bay. Heat flow data spread over the
survey area may help to identify the areal extent of oceanic floor or stretched
continental crust, type of extension and sea-floor spreading.

Work at Sea

All heat flow measurements are planned to be conducted in areas where seismic
lines give us information on the sediment thickness and a rough estimate on likely
sedimentation rates. This way the true heat flow value, corrected for sedimentation
effects, can be determined.

We plan to restrict the heat flow measurements to areas with water depths in excess
of about 1200 m. The points of measurement should be dispersed throughout the
area of investigation in the hope to determine a systematic heat flow pattern. The
total number of stations for heat flow measurements is planned to be limited to 30.

Since we expect relatively hard ground (drop-stones, relatively coarse, ice-rafted
debris), we plan to deploy primarily the hard-ground heat flow probe of BGR.

The planned locations for heat flow measurements along the seismic lines are
concentrated to the area shown in Figure 3.

Expected Results

Oceanic crust underlying the Nares Strait should be fairly young, since the most
likely development occurred sometime during Paleocene/Eocene times. Therefore,
we expect high heat flow values. In combination with the results of the seismic
measurements we expect to resolve the influence of high sedimentation rates on the
heat flow. Measured heat flow values might assist to constrain the age estimate by
using the so called Sclater curve to determine a least age limit.
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6. GAS GEOCHEMISTRY AND BASIN
MODELLING

Th. Pletsch, St. Schiémer (BGR)

Objectives

Both the structural style and the tectonic evolution of the Northern Baffin Bay are
poorly explored and remain a matter of ongoing debate. Geophysical testing of the
contrasting tectonic models is expected to shed light on the geometric and thermal
evolution of this basin. Since basin evolution has a major effect on hydrocarbon
generation and migration, we intend to study the quantity, the chemical and the
isotopic compositions of gases in the water column and of gases adsorbed by
surface sediments in the study area. These compositional data shall be interpreted
in the context of the measured basin geometry and heat flow to be integrated into a
model of hydrocarbon generation and migration.

Work at Sea

We intend to take short piston core samples by means of a gravity corer or a multi-
corer along different transects of the basin to measure the quantity, the chemical
and isotope composition (methane) of free and adsorbed gases. The chemical
composition (permanent gases and hydrocarbons) of the free gases will be
measured on board with a Micro-GC (Varian CP-4900), isotopic composition of
methane with a portable methane isotope analyzer based on high-resolution direct
absorption cavity ring-down spectroscopy (Los Gatos Research). Representative
samples will be frozen immediately for later laboratory analysis of adsorbed
hydrocarbons (ethane and propane) and other parameters (e.g. carbonate content,
total organic carbon).

Coring is planned to be performed along a part of seismic lines BGR10-202/BGR10-
2R2 and BGR10-202/BGR10-2R2, preferable coinciding with positions for OBS
deployment. Sampling positions at the sites shall be screened and evaluated prior to
piston core deployment on the basis of sediment echosounder data. Coring will be
limited to about 30 piston core stations. Additional piston core stations are planned
where sediment echosounder data suggest the existence of seep structures.

In order to select core samples for geochemical analyses we will perform visual
estimates of the type and amount of detrital sedimentary components (both organic
and inorganic) using smear-slide microscopic preparations and both classical
transmitted-light and epi-fluorscence microscopic techniques.

Provided that sediment echosounder data indicate active gas vents, a deepwater
methane sensor (Capsum METS) combined with the heat flow probe will be
deployed and water samples will be taken (on-board CTD) and degassed
immediately for similar analysis.

The area of locations for coring and water sampling are shown in Figure 3.

Expected Results

Methane concentration and isotopic composition of both free gas in sediments and
the sea water can be used to identify areas of gas seepage from the sediments as
well as water masses with active microbial methane generation.
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Fig. 3: Location of stations for heat flow measurements and coring during the expedition
ARK-XXV/3.

7. BIOGEOCHEMISTRY AND
GEOMICROBIOLOGY

F. Grindger (BGR), C. Algora (UFZ)
not on board: M. Krliger (BGR), Ch. Marz (ICBM), L. Adrian, H.-H.
Richnow (UFZ)

Objectives

Besides its structure and tectonic evolution, also the geological and biogeochemical
characteristics of the Northern Baffin Bay are largely unknown. In addition to
geophysical and gasgeochemical approaches, knowledge on geochemical and
microbiological sedimentary features can support modelling and exploration for the
hydrocarbon potential of a selected region. Consequently, a detailed geochemical
characterisation of the sedimentary environments in the Northern Baffin Bay will be
conducted. This will be accompanied by microbiological investigations of the
hydrocarbon degradation potential of indigenous microbial communities. Together
with sediment echosounder and gasgeochemical investigations in the water column
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this will allow the identification even of very low-intensity gaseous or oily
hydrocarbon seepage as indicators of possible subsurface reservoirs.

Work at Sea

We intend to use parts of the short piston core samples taken for the gas
geochemical investigations described above.

Sediment and, if possible, porewater samples for geochemical analyses will be
taken in short intervals along the cores and subsequently analysed onboard. These
will then be prepared and fixed for the determination of total organic carbon,
elemental (especially Fe-, Mn-species) composition, stable C and H-isotopes,
microbial substrates, sulfate/sulphide concentration, and profiles of methane and
CO,. All other samples will be fixed or frozen immediately for later laboratory
analysis.

Microbiological samples for the quantification of microbial activities and communities
will be collected from the same depths as the geochemistry samples. Sediment
microcosms will be set-up onboard to measure on site rates of important microbial
processes, i.e. sulfate reduction, methane and carbon dioxide formation and
consumption, as well as the degradation of different higher hydrocarbons. This will
be done using non-radioactive techniques, GC and photometric analyses.

Samples for molecularbiological studies of the quantitative and qualitative microbial
community composition will be collected, partially fixed for FISH (Fluorescence in
situ hybridisation) and stored frozen until further onshore analyses.

8. AEROMAGNETIC PROGRAMME

D. Damaske, B. Schreckenberger (BGR)
not on board: G. Oakey (GSC Atlantic), Ch. Gaedicke (BGR), C.
Kopsch (AWI),

Objectives

Detailed geophysical mapping will improve the understanding of the development of
the offshore sedimentary basins and the structural framework. This survey is
designed to tie the offshore geology and geophysical findings to mapped onshore
areas. In particular, the aeromagnetic survey plan is designed to map the geometry
of the bounding faults of the eastern edges of the Lancaster and Jones Sound
basins. It also covers the linear belt of “flower structures”, which are assumed to be
inverted Cretaceous and/or Paleogene basins.

The helicopter aeromagnetic data will complete the aeromagnetic database for the
whole Northern Baffin Bay and the adjacent Canadian continental margin, which will
be available after an supplementary fixed-wing (magnetic and gravity) survey
scheduled for 2011. The geometry of the helicopter survey will ensure a seamless
continuation of the data coverage into Jones Sound and over onshore areas where
rugged terrain limits fixed wing operations.
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Planned Work

The airborne surveying group will comprise of scientists and technical personnel
from GSC and BGR. The group will operate the aeromagnetic equipment and
process the data after the survey.

Airborne operations will be done from the community of Grise Fiord and a remote
field camp on Philpots Island. The survey is planned to be performed within in an
anticipated minimum time frame of 2-week between mid-August and mid-
September. The specific dates must remain flexible to accommodate weather
conditions that may restrict air travel.

Aviation fuel for helicopter use in the survey operation is available at Grise Fiord. A
fuel cache at Philpots Islands (east of Devon lIsland) will be installed by GSC,
through the Canadian Polar Continental Shelf Programme (PCSP), prior to the
survey operations. The precise location of the fuel cache is dependent on the final
survey design and acquisition of land-use permits. GSC will be providing the field
logistics to carry out the helicopter surveying.

The airborne surveying group will be under the direction of GSC. BGR will provide
the data acquisition systems for the survey operations. The ship based helicopters
of R/V Polarstern are planned to operate the airborne survey from an onshore flight
base located at Grise Fiord and the suggested field camp at Philpots Island.

The approximate requirements for helicopter time are 150 hours, including
surveying, base stations, and test flight(s). Survey lines are 2 km spacing, and the
tie-lines are 10 km spacing. The flight elevation will be between 300 m over water
and draped over land. The start/end of flights will be Grise Fiord or fuel cache
location.

The planned aeromagnetic survey area is shown on the map in Figure 2.

Expected Results

The Creataceous/Paleogene plate boundary from Northern Baffin Bay northward to
the Nares Strait is supposed to be represented by a major sinistrial strike-slip fault
between Canada and Greenland. Recent aeromagnetic surveying across Kane
Basin mapped continuous basement structures in the southern part of the Nares
Strait (Kane Basin), suggesting that the Archean terrain of south-east Ellesmere
Island has always been rigidly attached to the Greenland plate.

The onshore continuity of aeromagnetic mapping will directly help to correlate the
magnetic and gravity anomalies offshore with mapped geology and to explain the
development of the Baffin Bay rift basin, variable inversion of sedimentary basins
around northernmost Baffin Bay and intense deformation associated with the
Eocene Eurekan Orogeny within Ellesmere Island further north.
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