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South-cen tral Brit ish Co lum bia has be come the fo cus
of re newed min eral ex plo ra tion ac tiv ity. In re sponse to the
dev as ta tion fac ing the re gion’s for ests due to the moun tain
pine bee tle in fes ta tion, gov ern ments are sup port ing eco -
nomic di ver si fi ca tion with a se ries of pro grams. This re -
gion is one of the ar eas iden ti fied for the cur rent Tar geted
Geoscience Ini tia tive III (TGI-3), and both fed eral and pro -
vin cial geo log i cal sur veys have cre ated pro jects to pro mote 
min eral and en ergy ex plo ra tion in the Mountain Pine
Beetle Infested Zone (BIZ).

Mihalynuk (2007) dem on strated that the BIZ (de fined
us ing data from the BC Min is try of For ests and Range,
2005) has sig nif i cant min eral in ven tory and min eral ex plo -
ra tion def i cits. The re gion has been largely avoided by min -
eral ex plo ra tion ge ol o gists be cause of poor out crop and ap -
par ent cover by Ce no zoic vol ca nic rocks. The met al lo gen ic 
geo log i cal prov inces sur round ing the BIZ al most cer tainly
un der lie the BIZ it self, and eco nomic de pos its should be
avail able for ex ploi ta tion. “Per haps the great est im ped i -
ment to at tract ing sig nif i cant min eral ex plo ra tion in vest -
ment in the BIZ is the geo log i cal un cer tainty posed by the
ex tent and thick ness of cover suc ces sions” (Mihalynuk,
2007, p. 141). How ever tra di tional ex plo ra tion strat e gies
are not suf fi cient and must therefore be complemented with 
greater use of geochemical and geophysical surveys.

Grav ity, mag netic, elec tro mag netic, ra dio met ric and
seis mic sur veys all pro vide meth ods both to im age the
cover and to rec og nize ex plo ra tion tar gets un der neath. To
iden tify the lithological sources of geo phys i cal anom a lies,
it is nec es sary to iden tify the phys i cal prop erty fin ger prints
of each rock type and each for ma tion. What are the spa tial
vari a tions of both mean val ues and their dis per sions?
Where are geophysically imageable con trasts found, and
what tech niques should be ap plied to op ti mize geo phys i cal
sur veys and their in ter pre ta tion? It is nec es sary to com pile a 
physical properties database to answer these questions.

At pres ent we have col lected data from 2932 sites from
the TGI-3 – Cor dil lera and Bee tle In fested Zone (Fig 1).

The work is still in prog ress, and we ex pect the da ta base
will in crease in size sig nif i cantly over the com ing months.

The goals of the pro jects that pro cured these data var -
ied con sid er ably and, ac cord ingly, each em ployed dif fer ent 
meth ods and strat e gies. These are grouped into three types
of data:

• In-situ mea surement: Mag netic sus cep ti bil ity was
mea sured at the out crop, ei ther with an Exploranium
KT9 or with the more sen si tive GF In stru ments SM-20
sus cep ti bil ity me ter. Typ i cally five to ten mea sure -
ments were re corded from an out crop over a dis tance
of sev eral metres and the average was reported.

• Laboratory mea sure ment of hand sam ples: Sev eral
map pers have sub mit ted hand sam ples col lected dur -
ing geo log i cal map ping to the phys i cal prop er ties lab -
o ra tory at the Geo log i cal Sur vey of Can ada – Pa cific in 
Sid ney. Den sity was mea sured us ing the ‘weight-in-air 
– weight-in-wa ter’ method (Mul ler, 1967). Mag netic
sus cep ti bil ity of the hand sam ples was mea sured us ing
the SM-20. Sam ples that were large enough to sub -
sample and had mag netic sus cep ti bil ity greater than
about 1 x 10-3 SI were cored with a 2.5 cm di a mond-
drill bit. The mag netic remanence was mea sured with
an Agico Inc. JR5-A mag ne tom e ter, and ac cu rate mag -
netic sus cep ti bil ity was mea sured us ing a Sap phire
SI2B sus cep ti bil ity me ter. The value of mag netic rem -
an ence over sus cep ti bil ity pro vides a Koenigsberger
ratio, which is the relative strength of remanent to
induced magnetism.

• Sam pling for paleomagnetic study: Lithological for -
ma tions, which po ten tially hold strong and sta ble mag -
netic remanence, were drilled in the field and ori ented
us ing a mag netic or so lar com pass. This is par tic u larly
im por tant for in ter pret ing aero mag net ic maps of the
Chil cotin bas alts, as the Koenigsberger ra tios for these
rocks are high (i.e., mag netic remanence dom i nates
over in duced mag ne tism), and they can pro duce ei ther
strong pos i tive anom a lies if the mag netic po lar ity is
nor mal or neg a tive anomalies for reverse polarity
flows.

The pooled re sults for mag netic sus cep ti bil ity (2932
sites) and den sity (2387 sites) are shown in Fig ures 2 and 3.
Pub li ca tion of the da ta base and its anal y sis are in prep a ra -
tion. For the pur pose at hand, it is im por tant to note the dis -
tri bu tion of sam ples. Some re gions have ex cel lent cov er age 
due to the avail abil ity of suit able out crops and re cent geo -
log i cal ac tiv ity that led to the sam pling. The sam pling,
how ever, is never uni form. Map pers do not col lect sam ples
on the ba sis of the area they rep re sent, but rather at tempt to
sam ple the range of rock types. Ex otic oc cur rences will be
se lected while the com mon hostrocks will only oc ca sion -
ally in duce ad di tional sam pling. This is par tic u larly the
case for al tered or min er al ized rocks, which are the main
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Fig ure 1. Lo ca tions of phys i cal prop er ties data from the Tar geted Geoscience Ini tia tive III – Cor dil lera
and Bee tle In fested Zone of south-cen tral Brit ish Co lum bia, coded by col lec tion. The base map is
adapted from Journeay and Wil liams’ (1995) ver sion of Wheeler and McFeely’s (1991) Tec tonic As -
sem blage Map of the Ca na dian Cor dil lera. Ab bre vi a tions: V, Van cou ver; K, Kamloops; WL, Wil liams
Lake; BC, Bella Coola; PG, Prince George; S, Smithers. The Bee tle-In fested Zone (BIZ) as de fined by
Mihalynuk (2007) is out lined with the red dashed line.

Fig ure 2. Mag netic sus cep ti bil ity (SI/vol ume units) of 2932 sites, coded with a spec trum of colours
from blue to red. See Fig ure 1 for leg end of the base map.



tar get for geo phys i cal sur veys pre cisely be cause of their
rar ity. Fur ther more, the three-di men sional na ture of stra tig -
ra phy means that spa tial av er ag ing over two di men sions
will nec es sar ily lead to mis lead ing in ter pre ta tions. It is thus
es sen tial, when com pil ing spa tial and lithological means, to 
give the correct weighting to each sample and, furthermore, 
to group them correctly together.

That be ing said, cer tain pat terns are ap par ent even at
the large scale il lus trated in Fig ures 2 and 3. The Thuya and
Takomkane plutons north of Kamloops stand out as rocks
of high mag netic sus cep ti bil ity and den sity that should be
eas ily vis i ble in geo phys i cal sur veys, even un der gla cial or
pos si bly vol ca nic cover. There are sig nif i cant vari a tions in
the phys i cal prop er ties of the Chil cotin bas alts. In the
north west, den si ties are high while the sus cep ti bil ity is low. 
The high est sus cep ti bil i ties are found in young vol ca nic
rocks north of Kamloops, which are ap par ently youn ger
than the Chil cotin Group, sensu stricto.

The ma jor paleomagnetic con trast we have noted
within the Chil cotin Group is that south ern Chil cotin sec -
tions, such as at Chasm and Deadman River, show mul ti ple
po lar ity re ver sals, al low ing the pos si bil ity to map out re -
gional isochron sur faces. In con trast, sec tions in the north -
west, such as Bull Can yon and Dog Creek, show one po lar -
ity with lit tle paleomagnetic di rec tional dis per sion, which
sug gests very rapid effusion.

There are cer tainly leg acy datasets and sam ple col lec -
tions that could be mea sured to add to the phys i cal prop er -
ties da ta base un der com pi la tion. Pref er a bly, all sam ples

should be greater than 250 ml in vol ume. Sam pling lo ca -
tion, li thol ogy and for ma tion name must ac com pany the
sub mis sion of sam ples. Read ers are in vited to no tify the au -
thors if they know of sources of sam ples or spread sheets of
pre vi ously mea sured sam ples for in clu sion in this physical
properties database.
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Fig ure 3. Den sity (g/cm3) of 2387 sites, coded with a spec trum of colours from blue to red. See Fig ure 1 
for leg end of the base map.



8 Brit ish Co lum bia Geo log i cal Sur vey


