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INTRODUCTION

Air borne gamma-ray spec tro met ric and mag netic geo -
phys i cal sur vey ing is un der way over the Bonaparte Lake
area, Brit ish Co lum bia, in the east ern half of NTS 092P
(Fig 1). The sur vey is funded by Geoscience BC, Nat u ral
Re sources Can ada’s Tar geted Geoscience Ini tia tive
(TGI3), Candorado Op er at ing Com pany Ltd., G W R Re -
sources Inc. and Amarc Re sources Ltd. Sur vey ing con sists
of a fixed-wing com po nent over the flat ter west ern por tion
and a he li cop ter-borne com po nent over the more rug ged
east ern por tion (Fig 1) of the sur vey area. The aim of the
pro ject is to en cour age new pri vate sec tor in vest ment in re -
source ex plo ra tion, to aid in the as sess ment and de vel op -
ment of tar gets for min eral ex plo ra tion and to sup port fu -
ture bed rock and surficial geo log i cal map ping. These
ob jec tives fall within the mandate of Geoscience BC, as
well as the scope of the TGI3 Program.

PURPOSE AND SCOPE

The Bonaparte Lake area in south-cen tral BC (Fig 1) is
pro spec tive for a num ber of min eral de posit types, par tic u -
larly cop per por phyry. How ever, an ex ten sive Qua ter nary
cover, Ter tiary vol ca nic cover and a lack of pub lic do main
geo phys i cal data have re sulted in lim ited ex plo ra tion in the
region.

Air borne gamma-ray spec trom e try pro vides a phys i cal 
mea sure ment that con trib utes to geo chem i cal map ping of
the top 30 cm of the earth’s sur face. The tech nique pro vides
bed rock and over bur den map ping as sis tance by fin ger -
print ing the ra dio ac tive el e ment sig na tures in her ent in all
rocks and soils. Where the nor mal sig na tures are dis rupted
by min er al iz ing pro cesses, anom a lies provide direct
exploration vectors.

Aero mag net ic sur veys pro vide struc tural and
lithological in for ma tion from rocks lo cated at sur face
down to con sid er able depths. In the area of the pro posed
sur veys, the tech nique al lows the de ter mi na tion of mag -

netic source depths, key to un der stand ing li thol ogy and
min eral po ten tial un der the extensive cover sequences.

When these two tech niques are in te grated into a sin -
gle-pass air borne sur vey, they pro vide com ple men tary in -
for ma tion that serves as a long-stand ing geo phys i cal-geo -
chem i cal frame work, sup port ing new geo log i cal and
prac ti cal min eral ex plo ra tion mod els for a wide va ri ety of
com mod i ties. For ex am ple, sim i lar sur veys re cently con -
ducted in ar eas ad ja cent to the pro posed sur veys have im -
proved geo log i cal un der stand ing and ex plo ra tion for
porphyry Cu-Au, skarn and other deposit types.

METHOD

Re quests for Pro pos als were gen er ated by the Geo log i -
cal Sur vey of Can ada (GSC) on be half of the sur vey part -
ners for com ple tion of the sur veys. The con tracts were
awarded to Sander Geo phys ics Lim ited of Ot tawa (fixed-
wing) and Fugro Air borne Sur veys of To ronto (he li cop ter). 
Sur vey ing be gan on September 15, 2006.

The fixed-wing sur vey (Fig 2) was flown with a
Britten-Nor man Is lander™ (C-GSGX) and con sists of
13 968 line km cov er ing the sur vey area. The tra verse
flight-line spac ing was 400 m, ex cept in the Rayfield and
Amarc blocks (Fig 2, ar eas B and C of the fixed-wing area)
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Fig ure 1. Lo ca tion of the Bonaparte Lake area, south-cen tral BC.



where the line spac ing was 200 m. All tra verse lines have a
N55°E ori en ta tion. The con trol line spac ing was 2400 m,
ori ented per pen dic u lar to the tra verse lines. The sur vey al ti -
tude was a nom i nal mean ter rain clear ance of 125 m on a
pre de ter mined smooth draped sur face. Gamma-ray spec -
tro met ric data were re corded at 1.0 sec ond in ter vals us ing a
256-chan nel Exploranium™ GR820 spec trom e try sys tem
with 50.4 L of down ward-look ing crys tals and 8.4 L of up -
ward-look ing so dium io dide de tec tors. The mag netic data
were re corded at 10 Hz us ing a Scintrex™ split-beam line
ce sium vapour mag ne tom e ter, with a sen si tiv ity of 0.01 nT,
mounted in a stinger at tached to the air craft. Mag ne tom e ter
cal i bra tion was per formed at the GSC Cal i bra tion Range in
Bourget, On tario. The max i mum tol er ance for di ur nal vari -
a tion was 2.0 nT per min ute. Flight-path in for ma tion was
re cov ered us ing post-flight differential Global Positioning
System. Surveying was not completed at the time of
writing.

The he li cop ter-borne sur vey (Fig 2) was flown with a
Eurocopter™ AS350B2 he li cop ter and con sists of
14 780 line km. The tra verse line spac ing was 420 m, ex cept 
in the Rail block (Fig 2, area B of the he li cop ter area) where
the line spac ing was 210 m and in the Murphy block (Fig 2,

area C of the he li cop ter area) where the line spac ing was
250 m. The tra verse line ori en ta tion was N70°E with con -
trol line ori ented N165°E. The sur vey al ti tude was a nom i -
nal mean ter rain clear ance of 125 m. The mag ne tom e ter
sys tem was mounted in a stinger at tached to the he li cop ter
skids. The spec tro met ric sys tem had smaller de tec tor vol -
umes than the fixed-wing sys tem with 33.6 L of down ward-
look ing crys tals and 4.2 L of up ward-look ing crys tals.
Mag ne tom e ter cal i bra tion was per formed at the GSC Cal i -
bra tion Range in Meanook, Al berta. The max i mum tol er -
ance for di ur nal vari a tion was 2.0 nT per min ute. Flight-
path in for ma tion was re cov ered us ing a post-flight dif fer -
en tial Global Positioning System. Surveying was not
completed at the time of writing.

The Re gional Geo phys ics Sec tion and the Ra di a tion
Geo phys ics Sec tion of GSC Cen tral Can ada Di vi sion per -
formed pro ject man age ment, in clud ing qual ity as sur ance
and qual ity con trol, for the sur vey. The sci en tific au thor i -
ties for the sur veys per formed in spec tions of the con trac -
tors on-site as the sur vey be gan. Qual ity con trol was per -
formed as the data were ac quired. The mag netic data will be 
tie-line lev elled and, once ac cepted by the sci en tific au thor -
ity, will be ar chived in the Ca na dian Aero mag net ic Da ta -
base. The spec tro met ric data will be pro cessed and com -
piled by the con trac tors to the stan dards of the Na tional
Gamma-Ray Spec trom e try Pro gram (NATGAM). Mea -
sured and com puted data in clude two mag netic pa ram e ters
(re sid ual to tal mag netic field and the first ver ti cal de riv a -
tive of the mag netic field) and eight spec tro met ric pa ram e -
ters (ter nary, to tal count, K, eU, eTh, and ra tios eU/eTh,
eU/K, and eTh/K).

RESULTS

The data will be pub lished jointly as GSC Open Files
and Geoscience BC Maps by April 1, 2007. The dig i tal pro -
file and gridded data will be made avail able on line and at no 
cost via the Geoscience Data Re pos i tory for Aero mag net ic
Data (http://gdr.nrcan.gc.ca/aeromag/in dex_e.php) and the 
Geoscience Data Re pos i tory for Ra dio ac tiv ity Data
(http://gdr.nrcan.gc.ca/gamma/in dex_e.php). Bitmap im -
ages and PDFs of the maps will be avail able on line and at
no cost via the Geoscience Data Re pos i tory’s MIRAGE ap -
pli ca tion (http://gdr.nrcan.gc.ca/mi rage/in dex_e.php).
Bitmap im ages and gridded datasets will also be avail able
on the Gov ern ment of Brit ish Co lum bia’s MapPlace
(http://www.em.gov.bc.ca/mining/Geolsurv/MapPlace/).
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Fig ure 2. Bonaparte Lake sur vey bound aries.


