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INTRODUCTION

A high-res o lu tion aero mag net ic sur vey has been com -
pleted over the 1:250 000 Jennings River map area (Fig 1;
NTS 104O), north ern Brit ish Co lum bia, has been com -
pleted. Fund ing for the sur vey was pro vided by Geoscience 
BC and pro ject man age ment was un der taken by the Geo -
log i cal Sur vey of Can ada (GSC). The sur vey was flown un -
der con tract by Goldak Air borne Sur veys, Saskatoon. The
sur vey pro vides aero mag net ic cov er age where none pre vi -
ously ex isted. The aim of the pro ject is to spark new pri vate
sec tor in vest ment in re source ex plo ra tion. This ob jec tive
falls within the man date of Geoscience BC, as well as the
scope of the North ern Re source De vel op ment Pro gram of
Natural Resources Canada’s Earth Science Sector.

PURPOSE AND SCOPE

The Jennings River map area in north ern BC is con sid -
ered pro spec tive for a num ber of min eral de posit types, in -
clud ing car bon ate-hosted Ag-Pb-Zn de pos its, por phyry
de pos its (Mo and W) and skarn de pos its (Cu and Mo). In
ad di tion, the pos si bil ity of volcanogenic mas sive sul phide
oc cur rences is in di cated by belts con tain ing fel sic rock
con tem po ra ne ous with such de pos its in the neigh bour ing
Yu kon. De spite these pos i tive fac tors, ex plo ra tion in the re -
gion has been lim ited. This can be at trib uted, in part, to the
ex ten sive Qua ter nary cover, the lack of pub lic do main geo -
phys i cal data and the sta tus of geo log i cal map ping. Al -
though re gional bed rock maps were pro duced for the north -
ern half of the map area in the past de cade or so (Mihalynuk
et al., 2000, 2001; Nel son and Brad ford, 1993; Nel son et
al., 2000, 2001), map ping in the south ern half of the map
area dates from the 1960s and is reconnaissance in scale
(Gabrielse, 1969).

Aero mag net ic sur veys pro vide a rapid, cost-ef fec tive
means of pre lim i nary geo log i cal eval u a tion of large tracts
of bed rock and are ba sic re source ex plo ra tion in fra struc -

ture. The data ac quired by these sur veys pro vide in for ma -
tion on li thol ogy and the ex tent of re gional rock units, help
de lin eate fault and diking pat terns and al low for the es ti ma -
tion of source depths. In re gions of poor ex po sure, aero -
mag net ic data would be valu able for ex trap o lat ing mapped
ge ol ogy be neath ar eas of cover. There fore, it is ex pected
that the new data ac quired in the Jennings River area will
sig nif i cantly ad vance the un der stand ing of the geological
and mineral resource potential of the area.

METHOD

A Re quest for Pro pos als was gen er ated by the Geo log -
i cal Sur vey of Can ada for com ple tion of the aero mag net ic
sur vey. The con tract was awarded to Goldak Air borne Sur -
veys of Saskatoon. Sur vey ing be gan on May 15, 2006 and
con cluded on June 22, 2006. Two Piper PA-31 Na vajo™
air craft per formed the sur vey, which con sisted of
33 752 line km, cov er ing all of NTS 104O. The tra verse
flight-line spac ing was 500 m with an N45°E ori en ta tion.
The con trol-line spac ing was 2000 m with an ori en ta tion of
N135°E. The sur vey al ti tude was a nom i nal mean ter rain
clear ance of 150 m on a pre de ter mined smooth draped sur -
face. Mag ne tom e ter cal i bra tion was per formed at the
Meanook, Al berta test site. The mag netic data were re -
corded at 10 Hz us ing a split-beam line ce sium vapour mag -
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Fig ure 1. Lo ca tion of the Jennings River map area in north ern BC.



ne tom e ter with a sen si tiv ity of 0.01 nT, mounted on board
the air craft. The max i mum tol er ance for di ur nal vari a tion
was 3.0 nT per min ute. Flight-path in for ma tion was
recovered using a post-flight differential Global
Positioning System.

The Re gional 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 ity for the sur vey per formed an in spec -
tion of the con trac tor’s site as the sur vey be gan. Qual ity
con trol was per formed on the data as they were ac quired.
The data were tie-line lev elled and de ter mined to be ac cept -
able for ar chiv ing in the Ca na dian Aero mag net ic Da ta base. 
The pro cess ing of the data is now un der way with a tar get
com ple tion date of De cem ber 2007, at which time the data
will be available for public release.

RESULTS

Pro ject plans call for the joint pub li ca tion of six teen
1:50 000 to tal field mag netic anom aly and ver ti cal de riv a -
tive maps (GSC Open Files 5351-5382 and Geoscience BC
Maps 2006-3-1 to 2006-3-16 and 2006-4-1 to 2006-4-16)
in late Jan u ary 2007. Ver ti cal de riv a tive im ages en hance
short wave length com po nents (shal low sources) in a
dataset at the ex pense of lon ger wave length com po nents
(deep sources) and can pro vide im por tant in sights into the
near-surface geology.

Ad di tion ally, 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.nr
can.gc.ca/aeromag/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 BC
Min is try of En ergy, Mines and Pe tro leum Re sources’
MapPlace (http://www.em.gov.bc.ca/min ing/Geolsurv/
MapPlace/).

An in ter pre ta tion of the aero mag net ic data by the Geo -
log i cal Sur vey of Can ada will be un der taken and the find -
ings will be pub lished in Spring 2007.

REFERENCES

Dumont, R., Potvin, J. and Kiss, F. (2007): Re sid ual to tal mag netic
field, Jennings River Aero mag net ic Sur vey (NTS 104O/1-
16), Brit ish Co lum bia; Geo log i cal Sur vey of Can ada, Open
File 5351-5366 and Geoscience BC Map 2006-3-1-16, scale 
1:50 000.

Dumont, R., Potvin, J. and Kiss, F. (2007): First ver ti cal de riv a tive
of the mag netic field, Jennings River Aero mag net ic Sur vey
(NTS 104O/1-16), Brit ish Co lum bia; Geo log i cal Sur vey of
Can ada, Open File 5367-5382 and Geoscience BC
Map 2006-4-1-16, scale 1:50 000.

Gabrielse, H. (1969): Ge ol ogy of Jennings River map area, Brit ish
Co lum bia (104 O); Geo log i cal Sur vey of Can ada, Pa per 68-
55, 37 pages.

Mihalynuk, M.G., Nel son, J.L., Gleeson, T., Roots, C. and de
Keijzer, M. (2000): Ge ol ogy of Smart River area 104O/13
(1:50 000 scale); BC Min is try of En ergy, Mines and Pe tro -
leum Re sources, Open File 2000-6.

Mihalynuk, M.G., Harms, T.A., Roots, C.F., Nel son, J.L., de
Keijzer, M., Fried man, R.M. and Gleeson, T.P. (2001): Ge -
ol ogy, Teh Creek map area, 104 O/12, Brit ish Co lum bia; BC
Min is try of En ergy, Mines and Pe tro leum Re sources, Open
File 2001-17.

Nel son, J.L. and Brad ford, J.A. (1993): Ge ol ogy of the Mid way-
Cassiar area, north ern Brit ish Co lum bia (104O, P); BC Min -
is try of En ergy, Mines and Pe tro leum Re sources, Bul le tin
83, 94 pages.

Nel son, J., Harms, T.A., Zantvoort, W., Gleeson, T. and Wahl, K.
(2000): Ge ol ogy of the south east ern Dorsey Terrane,
104O/7, 8, 9, 10; BC Min is try of En ergy, Mines and Pe tro -
leum Re sources, Open File 2000-4.

Nel son, J.L., Harms, T.A., Roots, C.F., Fried man, R. and de
Keijzer, M. (2001): Ge ol ogy of north-cen tral Jennings River 
map area, 104O/14E, 15; BC Min is try of En ergy, Mines and
Pe tro leum Re sources, Open File 2001-6.

374 Geoscience BC, Re port 2007-1


