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EXECUTIVE SUMMARY

North east ern Brit ish Co lum bia is un der lain by Pre -
cam brian base ment that be longs to the North Amer i can
craton (Fig. 1). It has di a mond ex plo ra tion po ten tial, par tic -
u larly if the mod i fied ‘dia mon di fer ous man tle root model’
is con sid ered (Simandl, 2004). This heavy min eral re con -
nais sance pro ject ex pands on an ear lier study, which was
re stricted to kimberlite in di ca tor min er als (KIMs) pres ent
in Late Pleis to cene glaciofluvial sands and grav els sam pled 
in the Fort Nel son re gion (Levson et al., 2004; Simandl et
al., 2005). A va ri ety of me dia were sam pled and tested dur -
ing this study, in clud ing bed rock and regolith of par tially
con sol i dated con glom er ates of the Dunvegan For ma tion,
ac tive river or stream sed i ments, and glaciofluvial or
glaciolacustrine de pos its. Of the 58 sam ples pro cessed, 38
con tain KIMs, such as pur ple pyrope gar net, Cr-di op side,
ol iv ine, il men ite or spinel. In con trast with the ear lier study, 
no eclogitic gar nets were re cov ered. At least a por tion of
the KIMs re cov ered from these sam ples may be de rived
from lo cal ig ne ous sources or from sec ond ary or ter tiary
sources that orig i nated by weath er ing, trans por ta tion and
nat u ral preconcentration of protolith-de rived con stit u ents.
The fact that the Dunvegan For ma tion con tains Cr-spinel,
but no other in di ca tor min er als, is noteworthy. The
chemical composition of some of these spinels is
suggestive of a lamproite/kimberlite provenance.

Con cen tra tions of KIMs lo cated east of the max i mum
ex tent of the Laurentide gla ci ation, as de lin eated by
Mathews (1980; Fig. 2), may have been lo cally de rived and
re worked or brought into the re gion from the North west
Ter ri to ries and Al berta by Late Pleis to cene gla cial and/or
glaciofluvial sys tems. Sam ples from the Etsho Pla teau area
yield a wide spec trum and rel a tively high con cen tra tion of
po ten tial kimberlite in di ca tor min er als. Fol low-up
sampling in this area is warranted.

Sam ples NEBC-1, 7, 23, 43 and 44 are note wor thy be -
cause of their high con cen tra tions of Cr-spi nels (chro -
mites). Some of these spi nels have the same chem i cal char -
ac ter is tics as chro mites that plot within the di a mond
in clu sion field. Sam ples NEBC-1 and 7 are ac tive river sed -
i ments, and up stream pros pect ing is justified.

An in trigu ing, but prob lem atic, as pect of this study is
the re cov ery of a di a mond dur ing the pro cess ing of sam ple
NEBC-11, which did not con tain any in di ca tor min er als.
This stone is a clear di a mond nearly 0.8 mm in size (Fig. 3).
Be cause of its size and colour less na ture, the di a mond may
have been lodged within the screen dur ing the pro cess ing
for an un spec i fied num ber of sam ples with out be ing de -
tected by the lab o ra tory per son nel. If the di a mond did not
be long to sam ple NEBC-11, as sug gested by a lack of as so -
ci ated KIMs, it may have come from any of the sam ples that 
were pro cessed prior to it, or from sam ples be long ing to the
pre vi ous cli ent. Ten BC Geo log i cal Sur vey sam ples, num -
bered NEBC-1 to 10, were pro cessed be fore sample
NEBC-11. Several of these samples did contain KIMs.

 BACKGROUND

North east ern BC is an underexplored por tion of the
North Amer i can con ti nent with re spect to di a monds, other
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Fig ure 1. Lo ca tion of the study area; cor re sponds ap prox i mately to
BC’s por tion of the West ern Can ada Ba sin. Known pri mary (star)
and sec ond ary (tri an gle) di a mond oc cur rences in BC and Al berta
are also shown. The Cross ing Creek diatreme, within the Elkford
Clus ter, is the only con firmed kimberlite in BC (mod i fied from
Simandl, 2004).



gem stones and non-en ergy min er als. It is char ac ter ized by
low re lief and has a rap idly de vel op ing in fra struc ture,
which sup ports the oil and gas in dus try. High-qual ity di a -
monds are pres ently mined within the Slave Craton of the
North west Ter ri to ries (Carlson et al., 1999; Lock hart et al.,
2004), ap prox i mately 600 km north east of Fort Nel son. Di -
a mond de pos its have also been dis cov ered in the Buf falo
Head Terrane in neigh bour ing Al berta (Eccles et al., 2004;
Hood and McCandless, 2004), ap prox i mately 400 km

south east of the Fort Nel son area. Sev eral al lu vial di a mond
oc cur rences have also been re ported in the North west Ter ri -
to ries and in Al berta (Simandl, 2004). There are re ports of
di a mond oc cur rences within the BC Al ka line Prov ince
(North cote, 1983a, b; Anon y mous, 1994; McCallum,
1994; Pell, 1994; Allan, 1999, 2002; Rob erts, 2002). Re -
cent dat ing (Simandl and Da vis, 2005) in di cates that Pre -
cam brian crys tal line base ment sim i lar in age to the Buf falo
Head Terrane ex tends far ther west than pre vi ously ex -
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pected, sup port ing the hy poth e sis that north east ern BC
may have been un der lain by a thick cold litho sphere prior to 
rift ing of the Rodinia Supercontinent. The dia mon di fer ous
root, as de scribed by Haggerty (1986) and Mitch ell (1991),
may have been de stroyed af ter the di a monds were brought
to the sur face by kimberlites, lamproites or other di a mond
el e va tors (Simandl, 2004). The re sults of this heavy min -
eral re con nais sance/ori en ta tion sur vey, when con sid ered in 

con junc tion with the find ings of a pre vi ous KIM study
(Simandl et al., 2005), provide support for the use of the
diamondiferous mantle root exploration model in
northeastern BC.

BEDROCK GEOLOGY, POTENTIAL
DIAMOND ELEVATORS AND THEIR AGE

North east ern BC is un der lain by a Pre cam brian base -
ment that be longs to the North Amer i can craton (Hoffman,
1988, 1989, 1991; Ross et al., 1991, 1995; Villeneuve et al., 
1993; Simandl and Da vis, 2005). Tra di tion ally, north east -
ern BC was re garded as be ing ‘too close to the edge’ of the
con ti nent to ap ply the dia mon di fer ous man tle root con cept;
how ever, re cent dat ing in di cates that Pre cam brian crys tal -
line base ment of sim i lar age as the Buf falo Head Terrane
ex tends far ther west than was pre vi ously thought (Simandl
and Davis, 2005).

The Pre cam brian base ment in north east ern BC is over -
lain by a thick sed i men tary se quence. Out crop ping in the
study area are ma jor strati graphic el e ments of this sed i men -
tary pack age: the Toad and Grayling for ma tions (Tri as sic,
208–245 Ma) the Wa piti For ma tion (Up per Cre ta ceous,
65–97 Ma), the Fort St. John Group or Smokey Group (Cre -
ta ceous, 65–145.6 Ma), the Dunvegan For ma tion (Up per
Cre ta ceous, 65–97 Ma), the Sikanni For ma tion of the Fort
St. John Group (Cre ta ceous, 65–145.6 Ma) and Kotaneelee
For ma tion (Up per Cre ta ceous, 65–97 Ma), in a com pi la tion 
by Massey et al. (2005). The Fort Nel son area is un der lain
pre dom i nantly by ma rine shales of the Shaftsbury For ma -
tion, part of the Lower Cre ta ceous Fort St. John Group.
These shales are in ter preted to have been de pos ited in a
prodelta or shelf en vi ron ment dur ing a transgression of an
embayment in the Cretaceous (Thompson, 1977).

Di rectly over ly ing the Fort St. John Group and form -
ing the re sis tive cap of the Etsho Pla teau are sand stones of
the Dunvegan For ma tion of the Up per Cre ta ceous Smokey
Group. These sand stones are part of an as sem blage of
clastic rocks that range tex tur ally from clay-rich shales and
mudstones to boul der con glom er ates. The con tact be tween
the Dunvegan and Shaftsbury for ma tions is gradational and 
con sists of sandy siltstones and fine-grained sand stones
interbedded with silty shales (Thomp son, 1977; Stott,
1982). The stra tig ra phy and sedimentology of the
Dunvegan For ma tion have been dis cussed in de tail by Plint
et al. (2001), Plint (2002) and Plint and Wadsworth (2003).

There are no known kimberlite or lamproite oc cur -
rences in the study area. The clos est ex am ples of ex ten sive
al ka line vol ca nic ac tiv ity are in the Lac de Gras area
(North west Ter ri to ries), the Buf falo Head Hills area (Al -
berta) and BC’s Al ka line Prov ince. Most kimberlite pipes
in the North west Ter ri to ries were emplaced be tween 45 and 
75 Ma (Lock hart et al., 2004). In north ern Al berta, the ra -
dio met ric ages of kimberlite em place ment range from 70.3
±1.6 to 88 ±5 Ma (Eccles et al., 2004). The known ra dio -
met ric ages of lam pro phyres, lamproites and kimberlites
within BC’s Al ka line Prov ince vary from 391 ±12 Ma for
the HP pipe to 240 to 250 Ma for the Cross kimberlite
(Smith et al.,1988; Pell, 1994) and are older than sed i men -
tary rocks that out crop in north east ern BC. It is pos si ble that 
pipes of sim i lar ages to those of the Lac de Gras and Buf falo 
Head Hills ar eas cut sed i men tary units of com pa ra ble or
older ages in north east ern BC. It is also pos si ble that the
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Fig ure 3: Colour less di a mond iden ti fied in the heavy min eral con -
cen trate of sam ple NEBC-11. There is a dis tinct pos si bil ity that this 
di a mond was de rived from sam ples pro cessed prior to sam ple
NEBC-11 or may have come from sam ples be long ing to a pre vi ous 
cli ent (con tam i na tion). See sec tions “Di a mond and Flu o rite” and
“Dis cus sion and Rec om men da tions” for pos si ble im pli ca tions of
this find on di a mond ex plo ra tion in north east ern BC.



pyroclastic ma te rial ejected from crat ers or eroded from the 
pipes was incorporated into the sedimentary sequence.

This is the first re port sub stan ti at ing that in di ca tor min -
er als may oc cur in the sed i men tary rocks of north east ern
BC. The pres ence of in di ca tor min er als within the out crop -
ping sed i men tary se quence may com pli cate the in ter pre ta -
tion of KIM anom a lies in surficial ma te ri als; how ever, if
con firmed, this re port will pro vide in valu able in for ma tion
for the ex plo ra tion of possible secondary (placer) diamond
targets.

SURFICIAL GEOLOGY

Quaternary History

A re cent ac count of the gla cial his tory of the North
Amer i can con ti nent is pro vided by Dyke (2004). For de -
tailed in for ma tion re gard ing the Qua ter nary ge ol ogy of
por tions of north east ern BC and the sur round ing ar eas, the
reader is re ferred to Smith et al. (1988), Bednarski (1999,
2000, 2001), Levson et al. (2004) and Plouffe et al. (2004).
The text that fol lows is a sim pli fied gla cial his tory of north -
east ern BC, with em pha sis on as pects di rectly re lated to di -
a mond ex plo ra tion using glacial or glaciofluvial deposits.

Ac cord ing to Mathews (1980), three gla cial sys tems
(i.e., the Laurentide, Rocky Moun tain and Cordilleran) co -
ex isted in north east ern BC dur ing the last gla ci ation. Dur -
ing the Late Pleis to cene, the Laurentide ice sheet ad vanced
west ward up the re gional slope into north east ern BC. Its
west ern bound ary with the Rocky Moun tain and
Cordilleran gla cial sys tems is ap prox i mated on Fig ure 2.
Most, if not all, of the re gion was cov ered by ice dur ing the
last gla cial max i mum. The con fig u ra tion of late gla cial ice
fronts and lobes is in di cated by cross-cut ting re la tion ships
ob served in large-scale land forms (e.g., flutes, crag and
tails, re ces sional mo raines, etc.). Al though the Laurentide
ice sheet gen er ally moved into the re gion from the east and
north east, its ad vance was not uni form. Dif fer ing ori en ta -
tions of these land forms sug gest that mul ti ple ice-flow
events oc curred in the re gion dur ing the Late Wisconsinan
and that ice lobes were ac tive dur ing the later stages of gla -
ci ation. Dur ing the east ward re treat of the Laurentide ice
sheet, nu mer ous melt wa ter chan nels, flow ing to wards the
west, in cised the land scape. Gla cial lakes com monly de vel -
oped along the ice mar gin, as drainage down the regional
slope to the east was blocked by ice (Mathews, 1980).

Based on clast lithologies, gla cial de pos its within the
study area can be di vided into three groups. The first group
of de pos its were those af fected by the Laurentide sys tem
dur ing the last gla cial ad vance, east of Mathews’ line (Fig.
2). These de pos its con tain a va ri ety of rock types and are
char ac ter ized by the pres ence of pink gra nitic and gneissic
clasts that orig i nated within the Ca na dian Shield. De pos its
af fected by the Cordilleran sys tem, west of Mathews’ line,
are char ac ter ized by grey gran ite frag ments, quartz -
ite/sand stone peb bles and boul ders, and schist and slate
clasts. The de pos its that were af fected by the Rocky Moun -
tain sys tem are char ac ter ized by frag ments and peb bles of
lo cally de rived sed i men tary rocks in clud ing chert, quartz -
ite, lime stone, do lo mite, shale and mi nor diabase. These ar -
eas are de void of peb bles of ei ther Cordilleran or shield-
derived plutonic rocks (Mathews, 1980).

SAMPLE LOCATION AND COLLECTION

The 58 sam ples an a lyzed for this study were col lected
across north east ern BC, from as far as 200 km west of
Muncho Lake Park to 350 km south of Dawson Creek (Fig.
2). These sam ples were col lected dur ing the 2004 field sea -
son and in cluded ma te rial from mod ern stream and river de -
pos its, and glaciofluvial sand and gravel deposits.

The spa tial dis tri bu tion of the glaciofluvial sam ples
was af fected by the scar city of glaciofluvial ma te rial in the
re gion and ac ces si bil ity con straints. This ma te rial was col -
lected from ver ti cal ex po sures in gravel pits, trenches and
roadcuts. Sam ples of mod ern stream or river sed i ments
were, in most cases, col lected up stream from bridges or
where river val leys were eas ily ac cessed from nearby
roads. Sam ple weights typ i cally ranged from 15 to 30 kg,
but some sam ples were over 40 kg. The sam ples were
sieved in the field to ex clude clasts greater than 4 mm. Sam -
ple depths were typ i cally 20 to 50 cm be low sur face and
sam ples were collected from undisturbed material.

Sam ples from mod ern river and stream sed i ments were 
col lected from flu vial sys tems that drain sig nif i cant bas ins.
These sys tems may have in cor po rated in di ca tor min er als
from pri mary di a mond de pos its, till, glaciofluvial and
glaciolacustrine de pos its, or sed i men tary bed rock. In sam -
ples where KIMs are pres ent, it is ex pected that river and
stream sed i ment sam ples will have higher counts of KIMs
rel a tive to till sam ples, as flow ing wa ter will tend to nat u -
rally preconcentrate heavy min er als. Mod ern stream or
river sed i ments are par tic u larly use ful sam ple me dia for as -
sess ing the po ten tial of in ac ces si ble areas within well-
defined topography and catchment areas.

In for ma tion on the sam ples col lected for this study is
sum ma rized in Ta ble 1. Clast lithologies are pro vided for
sam ples that con tained peb ble and cob ble-sized clasts only. 
This in for ma tion is im por tant to es tab lish the prov e nance
of the sed i ments that host the KIMs. The clasts were in vari -
ably well-rounded, with the ex cep tion of clasts of shales or
lo cally de rived sed i ments. Sam ples that did not con tain any
clasts are de scribed as sand-sized or clay-rich ma te rial. The
ta ble also lists the type and fre quency of grains that were
con firmed to be po ten tial KIMs, based on their chemical
composition.

Sam ples NEBC-23 and 43 must be con sid ered sep a -
rately. The for mer was sam pled from a regolith de rived
from a con glom er ate fa cies of the Dunvegan For ma tion,
whereas the lat ter was sam pled from lithified Dunvegan
For ma tion conglomerate.

Fig ure 4 sum ma rizes the sam ple pro cess ing pro ce dure. 
A 500 g sam ple split was taken from the orig i nal sam ple and 
ar chived prior to pro cess ing by SGS Lakefield Re search
Lim ited’s lab o ra tory. Each sam ple was then wet-screened
at 20 and 60 mesh. The +20 mesh ma te rial and ap prox i -
mately 500 g of the -60 mesh ma te rial were dried and
stored. The -20+60 mesh frac tion was fur ther con cen trated
us ing the Wilfley ta ble and the tail frac tions were dried and
stored. The con cen trates were sub jected to heavy liq uid
sep a ra tion (meth y lene io dide at 3.1 g/cm3) fol lowed by dry
screen ing (35 mesh) and mag netic sep a ra tion by hand-
magnet and Frantz electromagnetic separator.

Us ing a bin oc u lar mi cro scope, the min eral con cen -
trates were picked for di a mond in di ca tor min eral spe cies.
All picked in di ca tor min er als were put into stan dard 1-inch
pol ished grain mounts and re turned to the BC Min is try of
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Fig ure 4. Di a mond in di ca tor min eral ex trac tion flow sheet. * in di cates pri mary di a mond in di ca tor min eral frac tion. Source: SGS Lakefield
Re search Lim ited.



En ergy, Mines and Pe tro leum Re sources. Microprobe anal -
y ses were then con ducted on these mounts by M. Raudsepp
at the Uni ver sity of Brit ish Co lum bia to de ter mine the ma -
jor el e ment com po si tion of the vi su ally picked min eral
grains. Chem i cal com po si tion of min eral grains is re quired
to de ter mine if a mineral is a diamond or kimberlite
indicator.

In to tal, 381 min eral grains were sub jected to
microprobe anal y ses. Of these, 315 grains were iden ti fied
as po ten tial KIMs. The lo ca tions of sam ple sites and num -
ber of KIM grains at each site are pro vided in Fig ure 2 and
Table 1.

INTERPRETATION OF MICROPROBE
ANALYSES

In ter pre ta tion of the data from north east ern BC is more 
com plex than from ar eas such as Lac de Gras (NWT) or
Buf falo Head Hills be cause sed i ments in north east ern BC
con tain clinopyroxenes, olivines and chro mites with chem -
i cal com po si tions that may not be unique to kimberlites or
lamproites. For ex am ple Cr-spinel can be also de rived from 
Alas kan in tru sions, ophiolites, boninites, xe no liths within
al kali bas alts, or from other lithologies typ i cal of BC’s Al -
ka line Prov ince. Of the 58 sam ples col lected for this study,
38 con tain po ten tial KIMs. Of these, 28 con tain more than
one in di ca tor min eral va ri ety and of ten more than one grain
of each. The fol low ing sec tion pres ents microprobe data on
vi su ally picked min er als and in cludes a discussion of the
KIMs identified in this study.

Garnet

Man tle-de rived gar net is con sid ered to be the most im -
por tant kimberlite and di a mond in di ca tor min eral. The two
most re cent stud ies on gar net clas si fi ca tion and in ter pre ta -
tion are those of Schulze (2003) and Grütter et al. (2004).
Meth ods pre sented in these stud ies are very ef fec tive in dis -
tin guish ing pyrope, eclogitic and crustal gar nets. The key
el e ments used to iden tify and in ter pret man tle-de rived gar -
nets, and to es ti mate the di a mond po ten tial of an area or in -
di vid ual pipe, are Cr, Ca, Mg, Fe, Ti and Na.

In this pa per, dif fer ent gar net spe cies are clas si fied in
ac cor dance with the method de scribed by Grütter et al.
(2004). This scheme di vides gar nets into 12 cat e go ries (G1
to G12). Of these, harzburgitic (G10), lherzolitic (G9),
pyroxenitic, websteritic and eclogitic gar nets (G4, G5 and
G3) are com monly as so ci ated with di a monds. Wehrlitic
gar nets are re ferred to as G12, low-chro mium megacrysts
as G1, and ti ta nium-rich peridotitic va ri et ies as G11. The
gar nets that do not fit any of the 12 cat e go ries, in clud ing
crustal gar nets, are re ferred to as G0. The scheme is in part
em pir i cal; it was tested on a large dataset and is robust.

The re sults of the microprobe anal y ses of the hand-
picked gar nets, us ing the clas si fi ca tion method out lined by
Grütter et al. (2004), are pro vided in Ta ble 2. The lo ca tions
of gar net-bear ing sam ples iden ti fied in this study are pre -
sented in Fig ure 2. Of the 21 gar nets vi su ally picked and an -
a lyzed, at least 20 can be con sid ered as KIMs. There is one
G10 gar net (sam ple NEBC-39). Fif teen of the man tle-de -
rived gar nets are lherzolitic (G9), two are wehrlitic (G12),
one is a G11 and one is a G1 gar net (Fig. 5). Eclogitic (G3)
gar nets were pre vi ously re ported from this area by Simandl
et al. (2005); how ever, no eclogitic gar nets were picked in

this study. Fol low-up pick ing is re quired to con firm the
lack of eclogitic gar nets. Kelyphitic rims were not ob served 
on any of the vi su ally picked gar nets, and some gar nets did
have an or ange-peel tex ture, sug gest ing that they were sub -
ject to some de gree of trans port, or at least lo cal reworking,
after being liberated from their host rock.

Clinopyroxene

Chrome-bear ing, green to bright green clinopyroxenes 
are typ i cally easy to vi su ally iden tify in heavy min eral con -
cen trates and can be as so ci ated with di a monds. For these
rea sons, clinopyroxenes are con sid ered ef fec tive KIMs.
Un for tu nately, clinopyroxenes with sim i lar char ac ter is tics
to those pres ent in kim ber litic rocks are also found in a va ri -
ety of ultra mafic rocks, such as ophiolitic-lay ered in tru -
sions, Alas kan-type in tru sions and ba salt-hosted xe no liths. 
Con se quently, microprobe anal y ses are re quired to dif fer -
en ti ate kimberlite-re lated clinopyroxene grains from those
as so ci ated with other lithologies, and clinopyroxene is
there fore con sid ered a less sig nif i cant KIM than gar net or
i l  men i te .  The  chem i  cal  com po  s i  t ions  of  the  24
clinopyroxene grains that were visually picked from
concentrates are provided in Table 3.

A l l  o f  t h e  c l i n o p y r o x e n e s ,  e x  c e p t  o n e  ( a
clinoenstatite), plot within the kimberlite in di ca tor field on
the Quirt (2004) Wo-En-Fs di a gram. The Mg num bers
[100*Mg2+/(Mg2++Fe2+)] of these clinopyroxenes vary
from 85.42 to 93.33 with an av er age higher than 90 (Ta ble
3). Cr-di op side grains with an Mg num ber greater than 88
are likely to be from man tle peridotite, par tic u larly if they
have el e vated Cr2O3 lev els (> 0.5 wt %), as do most of the
grains analyzed.

The Cr2O3-Al2O3 dis crim i na tion plot of Ramsey and
Tompkins (1994) and the Cr2O3-CaO plot of Fipke et al.
(1989) were used to fur ther re fine this in ter pre ta tion. Glob -
ally, most clinopyroxenes found as solid in clu sions or inter -
growths in and/or with di a mond, plot in the on-craton gar -
net-peridotite field seen in Fig ure 6, but clinopyroxenes
plot ting in the off-craton gar net peridotite and spinel
peridotite field are also re cov ered from kimberlite con cen -
trates. On the Cr2O3-CaO plot (Fig. 7), with the ex cep tion
of three grains, all the clinopyroxenes vi su ally picked from
heavy min eral con cen trates plot within the field rep re sen ta -
tive of diopsides found as in clu sions in di a monds. If the Cr-
Al-Na ter nary di a gram of Mor ris et al. (2002) is con sid -
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Sample ID
UTM 

Northing

UTM 

Easting
Na2O MgO Al2O3 SiO2 CaO TiO2 Cr2O3 MnO FeO Total Garnet Type

NEBC-1 6282870 608712 0.01 19.10 19.59 41.10 6.29 0.02 6.41 0.44 7.58 100.55 G9

NEBC-20 6566238 484386 0.02 19.50 20.49 41.05 5.87 0.00 4.89 0.43 8.29 100.55 G9

NEBC-20 6566238 484386 0.02 20.01 20.83 41.10 5.45 0.05 4.26 0.41 8.51 100.65 G9

NEBC-22 6603120 492464 0.07 20.83 19.38 41.73 5.16 1.00 3.64 0.29 8.04 100.14 G1 

NEBC-22 6603120 492464 0.04 19.70 20.65 41.36 5.13 0.11 4.85 0.38 8.66 100.90 G9

NEBC-25 6510030 520870 0.05 20.45 18.23 41.63 5.74 0.63 6.44 0.23 7.03 100.43 G11

NEBC-27 6515567 538244 0.02 19.62 19.81 41.09 6.26 0.05 5.56 0.35 8.00 100.74 G9

NEBC-28 6514501 544774 0.00 18.38 18.32 40.57 7.40 0.00 7.18 0.41 8.27 100.53 G12

NEBC-35 6551005 579502 0.04 20.32 20.72 41.62 5.86 0.01 4.88 0.38 7.09 100.89 G9

NEBC-38 6489088 545698 0.03 20.23 21.42 41.19 5.55 0.01 3.47 0.41 8.07 100.39 G9

NEBC-39 6488921 548332 0.05 20.10 18.42 40.74 5.24 0.30 7.57 0.39 7.58 100.39 G10

NEBC-41 6488850 553059 0.03 19.87 18.77 41.10 6.01 0.09 6.96 0.35 8.37 101.55 G9

NEBC-46 6439810 516735 0.02 19.50 19.05 41.38 5.92 0.16 6.01 0.32 7.79 100.14 G9

NEBC-46 6439810 516735 0.01 19.85 21.82 40.87 5.30 0.03 3.25 0.33 8.03 99.50 G9

NEBC-55 6510906 565930 0.02 17.74 16.62 40.04 7.36 0.06 9.32 0.42 7.47 99.06 G9

NEBC-56 6539487 581232 0.01 16.94 18.62 40.94 7.57 0.01 7.28 0.57 8.50 100.44 G12

NEBC-58 6612910 564017 0.06 20.74 20.98 41.53 4.56 0.28 3.96 0.29 7.84 100.24 G9

NEBC-58 6612910 564017 0.06 20.66 21.15 41.64 4.60 0.29 3.58 0.39 7.93 100.30 G9

NEBC-58 6612910 564017 0.05 20.85 21.10 41.29 4.54 0.26 3.85 0.30 7.58 99.82 G9

NEBC-58 6612910 564017 0.06 20.78 21.01 42.15 4.62 0.31 3.77 0.36 7.54 100.60 G9

TABLE 2. CHEMICAL COMPOSITION OF GARNETS; FOR SAMPLE LOCATIONS SEE TABLE 1 AND FIGURE 2.

Sample ID
UTM 

Northing

UTM 

Easting
Na2O MgO Al2O3 SiO2 K2O CaO TiO2 Cr2O3 MnO FeO Total Mg #

NEBC-1 6282870 608712 1.21 15.80 6.17 51.31 0.00 20.91 0.30 0.83 0.03 2.79 99.36 0.909978

NEBC-1 6282870 608712 1.85 15.16 7.29 51.70 0.01 19.74 0.43 0.71 0.06 3.01 99.96 0.89966

NEBC-1 6282870 608712 1.41 15.68 6.17 51.34 0.00 20.74 0.26 1.05 0.07 2.74 99.45 0.910806

NEBC-2 6264810 575052 0.16 17.83 1.16 53.32 0.02 23.22 0.10 0.92 0.14 2.90 99.76 0.916483

NEBC-18 6579659 332851 1.44 15.78 6.45 51.27 0.00 19.57 0.42 1.10 0.10 2.71 98.85 0.912209

NEBC-18 6579659 332851 0.16 18.04 0.84 53.55 0.00 22.89 0.13 0.45 0.07 2.89 99.01 0.917638

NEBC-20 6566238 484386 0.70 16.79 1.11 53.13 0.00 22.13 0.03 0.74 0.20 3.55 98.38 0.893889

NEBC-21 6565844 482724 0.70 16.31 1.54 53.56 0.00 22.50 0.06 0.51 0.08 3.91 99.18 0.881399

NEBC-45 6440574 516839 0.45 15.94 2.80 51.96 0.00 22.37 0.16 0.77 0.13 4.85 99.43 0.854281

NEBC-45 6440574 516839 1.44 16.08 6.63 51.17 0.00 19.50 0.38 1.04 0.13 3.19 99.57 0.899722

NEBC-50 6222613 645018 0.16 17.74 1.48 53.24 0.00 23.19 0.12 0.65 0.09 3.03 99.70 0.912654

NEBC-50 6222613 645018 1.64 15.65 6.71 50.99 0.00 19.53 0.46 0.64 0.09 3.10 98.81 0.900126

NEBC-50 6222613 645018 0.47 17.31 3.43 52.52 0.01 21.98 0.01 1.11 0.02 2.21 99.06 0.93332

NEBC-50 6222613 645018 1.50 15.11 7.00 50.95 0.00 20.42 0.35 1.00 0.10 2.61 99.04 0.911777

NEBC-50 6222613 645018 1.24 15.82 5.79 51.91 0.00 21.37 0.36 0.96 0.09 2.79 100.33 0.910081

NEBC-50 6222613 645018 1.18 16.91 4.91 52.43 0.01 20.25 0.13 1.36 0.05 2.74 99.97 0.916749

NEBC-50 6222613 645018 1.55 15.55 6.20 51.41 0.00 20.65 0.30 1.07 0.12 2.48 99.32 0.917881

NEBC-51 6176752 613163 1.47 16.30 7.13 50.98 0.01 18.68 0.37 0.84 0.05 3.36 99.18 0.896459

NEBC-51 6176752 613163 1.38 15.85 5.89 51.72 0.01 20.81 0.26 1.22 0.09 2.56 99.80 0.91698

NEBC-52 6176129 611299 0.11 33.40 4.80 54.15 0.01 0.64 0.09 0.31 0.14 6.50 100.15 0.901617

NEBC-53 6165753 556133 1.29 15.87 6.79 50.79 0.00 19.54 0.42 0.77 0.13 3.19 98.79 0.898615

NEBC-53 6165753 556133 1.65 15.17 6.98 51.02 0.00 19.87 0.62 0.94 0.09 2.73 99.08 0.908319

NEBC-56 6539487 581232 0.31 17.36 2.03 51.55 0.00 21.81 0.30 0.85 0.14 4.47 98.82 0.873772

NEBC-57 6354768 661877 0.69 16.87 1.90 53.36 0.00 22.63 0.15 0.92 0.07 3.10 99.70 0.906524

TABLE 3. COMPOSITION AND MG# OF CLINOPYROXENES (CR-DIOPSIDES); FOR SAMPLE LOCATIONS SEE TABLE 1 AND
FIGURE 2.



ered, only one of the clinopyroxenes plot within the Cr-
diopside field for kimberlite xe no liths and xeno crysts;
how ever, when this dis crim i na tion plot is ap plied to parts of 
the world other than On tario, it achieves only lim ited suc -
cess (Quirt, 2004, Fig. 10B). If the Na-Ca-Cr-Fe di a gram of 
Thorleifson et al. (1994) and Quirt (2004) is con sid ered,
de pend ing on the plot, about half of the diopsides from
north east ern BC would be peridotitic. Nor mally, Cr-
diopsides do not carry as much weight as gar nets dur ing the
in ter pre ta tion of heavy min eral data; how ever, if
clinopyroxene of ap pro pri ate chem i cal com po si tion oc curs 
in the same sam ple with other in di ca tors such as pyrope or
il men ite (or at least in the same geo graphic area as G9 or
G10), it is ap pro pri ate to con sider it as a full-fledged KIM.
A de tailed in ves ti ga tion that leads to the Cr-di op side in ter -
pre ta tion is un der way and it will be pub lished as a sep a rate
document. For the purpose of this  study,  all  the
clinopyroxenes listed in Table 3 are considered KIMs.

Spinel

As with Cr-di op side, the dis tinc tion of kimberlite-
related spi nels from spi nels de rived from other sources is
not straight for ward. Spi nels are found in a va ri ety of set -
tings, in clud ing lay ered in tru sions, Alas kan-type in tru -
sions, ophiolites, xe no liths within al kali bas alts, and
boninites. Of the 275 Cr-spi nels (chro mite) grains picked,
240 grains can be con sid ered as po ten tial KIMs based on
their chem i cal com po si tion. These chro mite grains con sist
mainly of Al2O3 (4.70–36.26%), Cr2O3 (29.15–62.91%),
FeO (13.22–44.45%) and MgO (3.91–19.77%). Smaller
con stit u ents are TiO2 (<4.89%), MnO (<1.74%), NiO
(<0.47%) and SiO2 (<0.30%). The chem i cal anal y ses of po -
ten tial KIM chromite grains can be found in Ta ble 4.

The ma jor ity of these grains ap pear to fol low the
peridotite trend (Fig. 8). Five of the grains have high

chrome con tent (>60% Cr2O3) and an ap pro pri ate MgO
con tent to fit the compositional fields of chro mite in clu -
sions in di a monds. On the TiO2 ver sus 100[Cr/(Cr+Al)] di -
a gram (Fig. 9), the ma jor ity of the chro mites plot within the
gar net peridotite field and at least 16 grains have com po si -
tions com pat i ble with chro mites found as in clu sions in di a -
monds. To fur ther im prove the dis crim i na tion be tween
kimberlite-re lated spi nels and spi nels from a va ri ety of
other sources, ad di tional cri te ria were se lected based on the 
da ta base of spi nels pub lished by Barnes and Roeder (2001,
2004) and other fac tors, such as the grain-size of spi nels
from a va ri ety of non-kimberlite/lamproite en vi ron ments
(Grütter and Apter, 1998; McCandless and Dummett,
2003). De tails of this en hanced in ter pre ta tion method will
be pub lished as a sep a rate pa per, but the re sults are al ready
in cor po rated into the cur rent in ter pre ta tion (Fig. 2). Sam -
ples NEBC-1, 7, 23, 43 and 44 con tain 18, 71, 25, 37 and 25
chro mites, re spec tively. Sam ple NEBC-1 also con tains Cr-
di op side and a G9 gar net, and sam ple NEBC-44 con tains il -
men ite that has an ap pro pri ate chem i cal com po si tion to be
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Sample ID
UTM 

Northing

UTM 

Easting
MgO Al2O3 SiO2 CaO TiO2 V2O3 Cr2O3 MnO FeO NiO Nb2O5 Ta2O5 Total

NEBC-1 6282870 608712 12.48 30.72 0.06 0.00 0.56 0.12 33.15 0.09 21.70 0.10 0.05 0.00 99.03

NEBC-1 6282870 608712 9.10 19.06 0.10 0.00 0.25 0.08 47.76 0.00 20.72 0.11 0.00 0.00 97.18

NEBC-1 6282870 608712 14.29 30.05 0.03 0.01 0.12 0.15 35.70 0.03 18.59 0.20 0.02 0.00 99.18

NEBC-1 6282870 608712 19.77 29.97 0.10 0.00 0.27 0.11 29.15 0.15 19.21 0.25 0.00 0.00 98.97

NEBC-1 6282870 608712 12.34 13.07 0.17 0.01 2.65 0.00 46.01 0.03 24.68 0.16 0.00 0.00 99.13

NEBC-1 6282870 608712 7.11 8.24 0.06 0.00 0.04 0.30 59.60 0.16 22.93 0.00 0.00 0.00 98.44

NEBC-1 6282870 608712 8.80 10.11 0.07 0.01 0.10 0.15 53.27 0.04 25.93 0.10 0.00 0.00 98.57

NEBC-1 6282870 608712 9.87 19.45 0.09 0.00 1.02 0.27 39.62 0.19 27.81 0.23 0.04 0.00 98.58

NEBC-1 6282870 608712 9.43 9.35 0.07 0.02 0.04 0.19 59.32 0.01 20.48 0.03 0.05 0.00 98.98

NEBC-1 6282870 608712 15.54 35.36 0.09 0.02 0.16 0.19 31.93 0.04 16.51 0.21 0.03 0.00 100.08

NEBC-1 6282870 608712 5.26 19.11 0.04 0.00 0.32 0.14 42.54 0.04 30.83 0.10 0.08 0.00 98.46

NEBC-1 6282870 608712 11.67 15.16 0.06 0.02 0.07 0.20 51.67 0.00 20.44 0.15 0.00 0.00 99.45

NEBC-1 6282870 608712 3.91 16.75 0.09 0.00 0.09 0.24 47.91 0.00 29.73 0.02 0.00 0.00 98.73

NEBC-1 6282870 608712 15.76 25.98 0.11 0.01 0.60 0.17 40.30 0.00 16.28 0.24 0.03 0.00 99.47

NEBC-1 6282870 608712 10.72 24.24 0.04 0.01 0.70 0.16 35.58 0.09 27.11 0.23 0.00 0.00 98.88

NEBC-1 6282870 608712 12.91 24.67 0.06 0.01 0.13 0.17 43.84 0.00 18.04 0.04 0.09 0.00 99.96

NEBC-1 6282870 608712 10.06 20.08 0.05 0.00 1.22 0.21 38.64 0.00 28.11 0.20 0.00 0.00 98.57

NEBC-1 6282870 608712 13.93 23.93 0.03 0.00 0.04 0.22 43.43 0.03 17.58 0.16 0.00 0.00 99.35

NEBC-5 6265576 573653 13.86 24.51 0.21 0.00 0.75 0.08 41.12 0.11 19.37 0.22 0.06 0.00 100.30

NEBC-5 6265576 573653 13.03 26.59 0.05 0.00 0.31 0.20 37.81 0.04 21.04 0.09 0.00 0.00 99.17

NEBC-5 6265576 573653 13.23 30.65 0.05 0.03 0.65 0.15 33.91 0.11 21.27 0.19 0.00 0.00 100.23

NEBC-5 6265576 573653 13.72 30.39 0.03 0.00 0.29 0.10 32.70 0.07 21.83 0.13 0.07 0.00 99.32

NEBC-6 6297889 522801 13.40 9.88 0.15 0.00 2.67 0.00 48.74 0.00 23.68 0.11 0.02 0.00 98.65

NEBC-6 6297889 522801 13.19 9.68 0.10 0.03 3.29 0.00 47.83 0.03 25.30 0.26 0.00 0.00 99.72

NEBC-7 6304336 520920 16.06 34.79 0.11 0.00 0.43 0.07 31.77 0.05 16.15 0.32 0.08 0.00 99.84

NEBC-7 6304336 520920 7.65 5.67 0.11 0.00 2.75 0.00 55.18 0.00 25.57 0.19 0.00 0.00 97.11

NEBC-7 6304336 520920 15.70 26.96 0.14 0.00 0.59 0.06 39.44 0.00 16.29 0.30 0.03 0.00 99.51

NEBC-7 6304336 520920 12.10 15.29 0.11 0.00 3.67 0.00 39.02 0.05 28.29 0.17 0.02 0.00 98.72

NEBC-7 6304336 520920 16.30 27.74 0.19 0.00 0.78 0.07 37.75 0.00 16.48 0.20 0.00 0.00 99.53

NEBC-7 6304336 520920 12.41 13.45 0.13 0.00 2.84 0.00 44.46 0.00 25.00 0.15 0.00 0.00 98.44

NEBC-7 6304336 520920 15.14 23.33 0.10 0.00 0.07 0.17 43.35 0.00 17.38 0.17 0.06 0.00 99.79

NEBC-7 6304336 520920 17.01 29.47 0.09 0.02 0.19 0.12 39.10 0.04 13.22 0.24 0.05 0.00 99.55

NEBC-7 6304336 520920 12.61 13.85 0.16 0.01 2.61 0.00 44.89 0.06 24.62 0.17 0.00 0.00 98.98

NEBC-7 6304336 520920 7.98 14.56 0.13 0.00 0.25 0.11 56.38 0.03 19.86 0.11 0.00 0.00 99.40

NEBC-7 6304336 520920 12.31 13.08 0.15 0.00 3.04 0.00 43.57 0.00 25.99 0.11 0.04 0.00 98.29

NEBC-7 6304336 520920 11.26 6.06 0.11 0.00 1.98 0.00 56.47 0.00 20.57 0.15 0.00 0.00 96.59

NEBC-7 6304336 520920 12.94 14.17 0.14 0.02 2.58 0.00 45.33 0.00 23.41 0.18 0.00 0.00 98.77

NEBC-7 6304336 520920 11.38 12.58 0.13 0.02 3.22 0.00 38.65 0.17 32.40 0.20 0.02 0.00 98.76

NEBC-7 6304336 520920 12.62 13.29 0.16 0.01 2.57 0.00 45.62 0.05 24.43 0.17 0.00 0.00 98.92

NEBC-7 6304336 520920 12.62 12.39 0.11 0.00 2.90 0.00 45.78 0.03 24.90 0.15 0.00 0.00 98.88

NEBC-7 6304336 520920 16.94 30.17 0.18 0.00 0.75 0.10 35.72 0.00 16.34 0.26 0.00 0.00 100.45

NEBC-7 6304336 520920 17.13 32.37 0.21 0.01 0.62 0.11 32.80 0.00 15.70 0.19 0.00 0.00 99.13

NEBC-7 6304336 520920 11.87 13.90 0.11 0.00 4.04 0.00 39.68 0.12 29.29 0.16 0.07 0.00 99.24

NEBC-7 6304336 520920 10.73 7.49 0.11 0.02 3.40 0.00 43.80 0.10 32.26 0.12 0.00 0.00 98.03

NEBC-7 6304336 520920 10.03 8.88 0.06 0.00 3.87 0.00 42.90 0.21 32.15 0.08 0.00 0.00 98.18

NEBC-7 6304336 520920 12.41 13.24 0.13 0.00 2.66 0.00 44.85 0.03 25.00 0.15 0.03 0.00 98.50

NEBC-7 6304336 520920 16.17 19.81 0.19 0.00 0.71 0.05 48.24 0.00 13.70 0.15 0.00 0.00 99.03

NEBC-7 6304336 520920 13.19 14.36 0.14 0.02 2.44 0.00 45.30 0.14 22.97 0.16 0.01 0.00 98.72

NEBC-7 6304336 520920 13.28 8.22 0.16 0.00 2.90 0.00 50.91 0.02 23.28 0.23 0.01 0.00 99.01

NEBC-7 6304336 520920 13.10 14.97 0.08 0.00 2.83 0.00 43.95 0.05 23.85 0.19 0.06 0.00 99.08

NEBC-7 6304336 520920 12.80 7.84 0.10 0.00 3.58 0.00 44.33 0.09 29.62 0.10 0.00 0.00 98.45

NEBC-7 6304336 520920 15.92 27.67 0.18 0.00 0.87 0.11 37.22 0.00 16.80 0.25 0.04 0.00 99.06

NEBC-7 6304336 520920 17.08 28.27 0.16 0.01 0.71 0.12 38.04 0.00 14.99 0.20 0.03 0.00 99.61

NEBC-7 6304336 520920 12.71 12.17 0.08 0.00 2.33 0.00 48.08 0.01 22.95 0.18 0.11 0.00 98.62

NEBC-7 6304336 520920 13.15 14.07 0.17 0.00 2.44 0.00 46.25 0.00 22.58 0.13 0.00 0.00 98.80

NEBC-7 6304336 520920 13.06 13.99 0.15 0.00 2.60 0.00 45.38 0.00 23.81 0.17 0.02 0.00 99.18

NEBC-7 6304336 520920 12.52 8.26 0.12 0.00 2.70 0.00 51.32 0.06 23.36 0.30 0.00 0.00 98.64

NEBC-7 6304336 520920 16.45 25.58 0.21 0.00 1.00 0.03 40.52 0.00 15.36 0.34 0.01 0.00 99.51

NEBC-7 6304336 520920 9.23 8.51 0.11 0.00 4.57 0.00 36.27 0.29 38.83 0.13 0.06 0.00 98.01

NEBC-7 6304336 520920 13.29 8.10 0.12 0.02 3.92 0.00 41.79 0.05 30.94 0.22 0.00 0.00 98.46

TABLE 4. CHEMICAL COMPOSITION OF Cr-SPINELS (CHROMITES); FOR SAMPLE LOCATIONS SEE TABLE 1
AND FIGURE 2 .
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Sample ID
UTM 

Northing

UTM 

Easting
MgO Al2O3 SiO2 CaO TiO2 V2O3 Cr2O3 MnO FeO NiO Nb2O5 Ta2O5 Total

NEBC-7 6304336 520920 12.32 13.65 0.17 0.01 2.78 0.00 44.14 0.11 24.94 0.19 0.01 0.00 98.30

NEBC-7 6304336 520920 12.30 13.17 0.15 0.02 2.67 0.00 45.04 0.00 24.98 0.16 0.00 0.00 98.49

NEBC-7 6304336 520920 15.60 22.83 0.07 0.00 0.08 0.14 45.29 0.00 15.42 0.11 0.00 0.00 99.56

NEBC-7 6304336 520920 16.61 30.55 0.14 0.00 0.76 0.08 35.79 0.00 15.14 0.24 0.00 0.00 99.30

NEBC-7 6304336 520920 14.97 24.89 0.09 0.00 0.63 0.13 41.68 0.00 17.09 0.12 0.00 0.00 99.60

NEBC-7 6304336 520920 13.03 14.34 0.16 0.00 2.39 0.00 45.03 0.02 22.98 0.15 0.04 0.00 98.14

NEBC-7 6304336 520920 11.21 7.36 0.09 0.00 4.89 0.00 46.17 0.00 28.85 0.25 0.00 0.00 98.83

NEBC-7 6304336 520920 13.24 14.21 0.16 0.01 2.32 0.00 46.43 0.00 22.92 0.17 0.00 0.00 99.48

NEBC-7 6304336 520920 12.16 12.98 0.13 0.02 3.81 0.00 41.46 0.02 28.41 0.23 0.00 0.00 99.22

NEBC-7 6304336 520920 12.36 15.15 0.12 0.00 3.26 0.00 40.50 0.14 27.27 0.20 0.08 0.00 99.08

NEBC-7 6304336 520920 13.15 14.06 0.17 0.01 2.41 0.00 46.46 0.00 22.75 0.16 0.00 0.00 99.17

NEBC-7 6304336 520920 16.04 28.35 0.09 0.01 0.47 0.08 37.65 0.05 15.87 0.20 0.00 0.00 98.80

NEBC-7 6304336 520920 13.18 14.23 0.15 0.01 2.38 0.00 45.37 0.00 22.89 0.21 0.00 0.00 98.41

NEBC-7 6304336 520920 13.70 16.34 0.12 0.00 1.43 0.01 44.38 0.04 22.63 0.18 0.00 0.00 98.84

NEBC-7 6304336 520920 10.11 15.12 0.18 0.00 0.21 0.10 51.55 0.09 21.79 0.13 0.00 0.00 99.30

NEBC-7 6304336 520920 14.84 23.36 0.20 0.02 1.40 0.03 38.89 0.08 19.60 0.25 0.00 0.00 98.66

NEBC-7 6304336 520920 13.15 7.35 0.12 0.01 2.98 0.00 49.03 0.02 25.93 0.27 0.00 0.00 98.85

NEBC-7 6304336 520920 13.08 11.67 0.13 0.01 1.59 0.00 48.00 0.05 24.01 0.24 0.00 0.00 98.78

NEBC-7 6304336 520920 14.44 16.44 0.08 0.04 1.15 0.04 50.49 0.00 15.92 0.09 0.00 0.00 98.70

NEBC-7 6304336 520920 16.48 28.88 0.23 0.01 0.51 0.07 36.89 0.00 15.39 0.14 0.00 0.00 98.61

NEBC-7 6304336 520920 12.72 5.86 0.15 0.01 2.21 0.00 56.31 0.00 21.55 0.09 0.00 0.00 98.90

NEBC-7 6304336 520920 11.19 9.60 0.07 0.01 3.04 0.00 44.71 0.00 29.62 0.19 0.00 0.00 98.43

NEBC-7 6304336 520920 14.89 17.82 0.09 0.01 1.96 0.00 47.89 0.02 16.68 0.16 0.00 0.00 99.50

NEBC-7 6304336 520920 11.32 7.77 0.11 0.00 3.28 0.00 47.29 0.05 28.13 0.09 0.00 0.00 98.04

NEBC-7 6304336 520920 12.59 14.65 0.19 0.01 2.28 0.00 44.83 0.06 23.63 0.16 0.00 0.00 98.40

NEBC-7 6304336 520920 10.44 8.11 0.09 0.00 3.51 0.00 47.63 0.03 28.55 0.08 0.00 0.00 98.42

NEBC-7 6304336 520920 12.66 11.26 0.13 0.00 2.32 0.00 48.79 0.04 23.58 0.17 0.02 0.00 98.98

NEBC-7 6304336 520920 12.51 8.98 0.13 0.01 2.50 0.00 50.10 0.00 23.61 0.13 0.00 0.00 97.97

NEBC-7 6304336 520920 15.21 25.62 0.22 0.00 0.35 0.16 40.08 0.07 17.07 0.20 0.02 0.00 99.00

NEBC-7 6304336 520920 16.48 28.98 0.11 0.01 0.15 0.12 39.95 0.02 13.77 0.19 0.00 0.00 99.76

NEBC-7 6304336 520920 12.91 9.45 0.12 0.00 1.76 0.00 51.04 0.00 23.02 0.12 0.00 0.00 98.43

NEBC-7 6304336 520920 12.85 7.76 0.14 0.03 2.36 0.00 53.08 0.00 22.91 0.17 0.02 0.00 99.33

NEBC-7 6304336 520920 12.78 13.93 0.13 0.00 2.68 0.00 44.57 0.00 23.77 0.20 0.00 0.00 98.05

NEBC-7 6304336 520920 12.72 12.88 0.14 0.00 2.87 0.00 45.79 0.00 24.95 0.20 0.00 0.00 99.56

NEBC-7 float QC6304336 520920 12.46 10.16 0.10 0.00 2.36 0.00 49.32 0.01 23.27 0.09 0.03 0.00 97.80

NEBC-13 6524807 379408 15.65 27.54 0.15 0.02 0.67 0.10 37.43 0.00 17.79 0.25 0.09 0.00 99.67

NEBC-15 6518192 344777 11.64 7.57 0.15 0.07 4.00 0.00 46.76 0.00 27.86 0.13 0.00 0.00 98.19

NEBC-15 6518192 344777 13.91 25.04 0.08 0.00 1.36 0.02 35.57 0.07 22.86 0.21 0.02 0.00 99.13

NEBC-18 6579659 332851 10.91 15.00 0.07 0.01 0.28 0.18 52.17 0.08 20.81 0.03 0.00 0.00 99.55

NEBC-18 6579659 332851 14.00 29.87 0.03 0.00 0.06 0.16 37.35 0.00 18.35 0.07 0.04 0.00 99.92

NEBC-18 6579659 332851 10.35 9.49 0.07 0.00 0.24 0.08 57.45 0.13 21.69 0.06 0.06 0.00 99.64

NEBC-18 6579659 332851 16.62 27.49 0.09 0.00 0.15 0.13 40.89 0.00 14.68 0.26 0.02 0.00 100.32

NEBC-20 6566238 484386 15.24 14.64 0.13 0.00 0.32 0.11 53.56 0.00 15.32 0.32 0.00 0.00 99.64

NEBC-21 6565844 482724 7.07 15.35 0.08 0.00 0.43 0.10 44.46 0.16 30.68 0.05 0.00 0.00 98.39

NEBC-23 6614075 494595 8.86 23.07 0.08 0.01 0.38 0.14 35.00 0.05 31.20 0.28 0.05 0.00 99.12

NEBC-23 6614075 494595 5.70 10.36 0.07 0.00 1.60 0.12 34.73 0.11 44.45 0.13 0.00 0.00 97.27

NEBC-23 6614075 494595 12.30 24.53 0.04 0.00 0.36 0.14 39.47 0.08 22.06 0.15 0.03 0.00 99.17

NEBC-23 6614075 494595 15.19 34.28 0.04 0.00 0.24 0.18 31.71 0.04 17.38 0.12 0.00 0.00 99.19

NEBC-23 6614075 494595 11.98 20.85 0.07 0.00 0.03 0.28 48.09 0.00 18.57 0.03 0.00 0.00 99.90

NEBC-23 6614075 494595 15.88 36.26 0.03 0.03 0.07 0.15 31.54 0.06 15.32 0.21 0.00 0.00 99.56

NEBC-23 6614075 494595 10.14 17.73 0.08 0.02 0.27 0.09 49.54 0.10 21.64 0.09 0.06 0.00 99.75

NEBC-23 6614075 494595 10.19 21.62 0.08 0.03 0.07 0.24 42.51 0.16 23.93 0.15 0.06 0.00 99.03

NEBC-23 6614075 494595 9.91 15.39 0.09 0.00 0.14 0.17 50.51 0.03 22.48 0.10 0.04 0.00 98.86

NEBC-23 6614075 494595 8.73 24.29 0.14 0.00 0.55 0.04 39.31 0.19 26.05 0.11 0.00 0.00 99.40

NEBC-23 6614075 494595 12.93 18.98 0.09 0.00 0.05 0.28 47.42 0.00 19.04 0.16 0.00 0.00 98.94

NEBC-23 6614075 494595 11.87 19.09 0.08 0.00 0.08 0.20 49.38 0.00 19.13 0.09 0.07 0.00 99.98

NEBC-23 6614075 494595 13.30 28.45 0.06 0.00 0.31 0.18 35.42 0.08 20.69 0.10 0.02 0.00 98.61

NEBC-23 6614075 494595 13.24 13.51 0.15 0.02 0.22 0.23 52.38 0.00 18.92 0.12 0.03 0.00 98.80

NEBC-23 6614075 494595 13.91 26.46 0.06 0.00 0.39 0.11 38.33 0.10 19.97 0.27 0.02 0.00 99.62

NEBC-23 6614075 494595 12.78 28.47 0.08 0.01 0.47 0.14 33.61 0.12 23.09 0.21 0.00 0.00 98.98
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Sample ID
UTM 

Northing

UTM 

Easting
MgO Al2O3 SiO2 CaO TiO2 V2O3 Cr2O3 MnO FeO NiO Nb2O5 Ta2O5 Total

NEBC-23 6614075 494595 10.76 21.98 0.04 0.02 1.01 0.21 39.29 0.18 25.93 0.22 0.00 0.00 99.65

NEBC-23 6614075 494595 14.48 30.03 0.06 0.00 0.46 0.16 34.77 0.08 19.62 0.18 0.00 0.00 99.85

NEBC-23 6614075 494595 15.61 26.89 0.09 0.00 0.79 0.10 37.66 0.02 17.83 0.20 0.00 0.00 99.20

NEBC-23 6614075 494595 13.96 24.38 0.09 0.00 0.25 0.21 42.68 0.01 17.85 0.14 0.02 0.00 99.60

NEBC-23 6614075 494595 15.17 20.23 0.10 0.00 0.18 0.11 46.43 0.03 16.95 0.20 0.00 0.00 99.40

NEBC-23 6614075 494595 7.72 5.62 0.11 0.00 0.13 0.14 61.40 0.20 23.51 0.04 0.01 0.00 98.88

NEBC-23 6614075 494595 13.88 23.90 0.05 0.00 0.03 0.25 43.24 0.04 18.42 0.20 0.00 0.00 100.01

NEBC-23 6614075 494595 13.33 14.87 0.11 0.00 1.42 0.00 46.57 0.00 22.08 0.19 0.00 0.00 98.57

NEBC-23 6614075 494595 12.82 34.61 0.04 0.00 0.10 0.15 29.66 0.10 21.65 0.08 0.01 0.00 99.24

NEBC-25 6510030 520870 5.94 14.31 0.03 0.00 0.09 0.09 43.53 0.17 35.02 0.13 0.00 0.00 99.31

NEBC-25 6510030 520870 10.12 8.13 0.07 0.02 0.61 0.17 55.48 0.01 23.23 0.04 0.00 0.00 97.88

NEBC-27 6515567 538244 11.32 10.35 0.09 0.00 2.29 0.00 47.82 0.07 27.23 0.21 0.05 0.00 99.43

NEBC-27 6515567 538244 16.11 31.88 0.08 0.03 0.06 0.10 36.27 0.00 16.10 0.32 0.00 0.00 100.95

NEBC-38 6489088 545698 9.82 26.04 0.01 0.00 0.24 0.18 33.48 0.16 29.45 0.18 0.04 0.00 99.62

NEBC-39 6488921 548332 6.52 23.31 0.10 0.00 0.82 0.05 38.63 0.16 29.55 0.10 0.00 0.00 99.25

NEBC-39 6488921 548332 9.44 9.68 0.12 0.00 4.12 0.00 37.89 0.23 36.32 0.04 0.00 0.00 97.83

NEBC-39 6488921 548332 11.07 30.71 0.07 0.00 0.11 0.11 32.16 0.12 25.08 0.17 0.00 0.00 99.60

NEBC-39 6488921 548332 6.02 11.52 0.06 0.00 0.18 0.13 46.99 0.13 32.82 0.08 0.00 0.00 97.93

NEBC-40 6486881 557911 11.95 14.60 0.08 0.00 0.38 0.11 48.91 0.04 22.01 0.10 0.05 0.00 98.24

NEBC-42 6512245 517785 7.19 15.17 0.07 0.00 0.45 0.08 40.21 0.23 34.98 0.17 0.02 0.00 98.58

NEBC-43 6549892 460825 13.73 31.05 0.06 0.00 0.26 0.18 33.72 0.10 20.72 0.16 0.02 0.00 99.98

NEBC-43 6549892 460825 13.25 16.77 0.11 0.01 1.48 0.02 44.14 0.00 23.41 0.20 0.00 0.00 99.37

NEBC-43 6549892 460825 14.40 33.32 0.04 0.00 0.08 0.22 31.32 0.06 20.58 0.17 0.04 0.00 100.24

NEBC-43 6549892 460825 12.34 21.18 0.07 0.01 0.42 0.09 47.79 0.00 18.15 0.02 0.00 0.00 100.08

NEBC-43 6549892 460825 17.60 34.79 0.15 0.00 0.45 0.11 32.21 0.00 14.63 0.13 0.00 0.00 100.08

NEBC-43 6549892 460825 15.00 28.82 0.10 0.01 0.03 0.17 37.68 0.03 17.59 0.22 0.00 0.00 99.65

NEBC-43 6549892 460825 13.61 30.49 0.05 0.01 0.67 0.20 33.76 0.07 21.37 0.14 0.03 0.00 100.40

NEBC-43 6549892 460825 12.71 27.47 0.10 0.00 0.23 0.12 37.23 0.07 22.18 0.19 0.00 0.00 100.30

NEBC-43 6549892 460825 13.72 29.13 0.07 0.00 0.32 0.18 36.49 0.04 20.02 0.06 0.03 0.00 100.06

NEBC-43 6549892 460825 15.66 12.20 0.15 0.02 0.61 0.04 55.15 0.00 15.55 0.26 0.08 0.00 99.71

NEBC-43 6549892 460825 15.15 5.14 0.17 0.00 0.19 0.00 62.91 0.00 15.05 0.25 0.01 0.00 98.86

NEBC-43 6549892 460825 13.75 23.13 0.05 0.00 0.62 0.19 41.44 0.00 20.43 0.15 0.01 0.00 99.76

NEBC-43 6549892 460825 13.41 16.86 0.10 0.00 1.78 0.03 45.02 0.07 23.08 0.21 0.00 0.00 100.57

NEBC-43 6549892 460825 10.09 13.72 0.12 0.03 1.72 0.00 44.25 0.09 28.71 0.12 0.12 0.00 98.97

NEBC-43 6549892 460825 10.25 18.20 0.08 0.00 1.18 0.02 42.92 0.09 26.68 0.07 0.00 0.00 99.49

NEBC-43 6549892 460825 9.40 16.99 0.12 0.00 1.61 0.05 41.43 0.02 30.21 0.21 0.00 0.00 100.04

NEBC-43 6549892 460825 12.16 25.35 0.03 0.00 0.10 0.14 37.75 0.07 23.37 0.14 0.05 0.00 99.18

NEBC-43 6549892 460825 12.74 29.54 0.06 0.03 0.04 0.25 36.69 0.07 19.70 0.10 0.00 0.00 99.21

NEBC-43 6549892 460825 10.99 23.46 0.07 0.01 0.13 0.18 40.22 0.13 24.50 0.13 0.01 0.00 99.83

NEBC-43 6549892 460825 12.24 12.86 0.14 0.01 2.21 0.00 46.85 0.00 24.83 0.22 0.01 0.00 99.36

NEBC-43 6549892 460825 15.61 30.27 0.09 0.01 0.19 0.16 36.32 0.07 16.13 0.27 0.00 0.00 99.12

NEBC-43 6549892 460825 13.44 28.49 0.06 0.00 0.27 0.19 36.36 0.07 21.12 0.18 0.03 0.00 100.21

NEBC-43 6549892 460825 7.45 16.44 0.07 0.00 1.59 0.01 40.46 0.13 32.79 0.12 0.00 0.00 99.07

NEBC-43 6549892 460825 13.57 27.14 0.08 0.00 0.11 0.19 40.56 0.04 18.75 0.17 0.05 0.00 100.66

NEBC-43 6549892 460825 12.92 22.50 0.05 0.01 0.14 0.10 46.61 0.03 17.95 0.12 0.00 0.00 100.42

NEBC-43 6549892 460825 13.49 31.93 0.04 0.00 0.01 0.15 35.33 0.00 18.57 0.09 0.03 0.00 99.63

NEBC-43 6549892 460825 13.68 33.26 0.05 0.00 0.24 0.15 30.84 0.00 20.78 0.17 0.03 0.00 99.22

NEBC-43 6549892 460825 14.12 30.68 0.08 0.00 0.34 0.16 34.23 0.09 20.49 0.13 0.03 0.00 100.36

NEBC-43 6549892 460825 9.13 14.26 0.08 0.02 0.43 0.14 47.50 0.08 27.20 0.09 0.00 0.00 98.93

NEBC-43 6549892 460825 10.39 14.36 0.30 0.00 0.02 0.21 52.59 0.10 21.81 0.07 0.09 0.00 99.94

NEBC-43 6549892 460825 14.26 28.30 0.15 0.00 0.10 0.17 40.21 0.06 16.26 0.09 0.02 0.00 99.62

NEBC-43 6549892 460825 13.55 27.96 0.03 0.01 0.08 0.19 37.02 0.10 21.41 0.14 0.00 0.00 100.50

NEBC-43 6549892 460825 13.05 24.51 0.04 0.00 0.04 0.21 42.04 0.03 19.52 0.10 0.00 0.00 99.55

NEBC-43 6549892 460825 15.67 16.11 0.12 0.00 1.35 0.00 48.29 0.00 17.33 0.33 0.08 0.00 99.27

NEBC-43 6549892 460825 11.78 13.23 0.13 0.03 0.22 0.08 52.25 0.06 22.16 0.21 0.02 0.00 100.16

NEBC-43 6549892 460825 11.16 5.98 0.11 0.02 0.20 0.01 61.26 0.11 19.96 0.10 0.10 0.00 99.02

NEBC-43 6549892 460825 13.45 25.24 0.08 0.02 0.04 0.22 42.15 0.00 19.08 0.23 0.00 0.00 100.50

NEBC-44 6549887 461981 10.79 26.39 0.07 0.01 0.34 0.15 39.02 0.06 22.33 0.07 0.00 0.00 99.24

NEBC-44 6549887 461981 12.42 16.79 0.13 0.01 2.03 0.00 40.52 0.09 26.23 0.19 0.03 0.00 98.43

NEBC-44 6549887 461981 12.96 11.66 0.09 0.00 0.23 0.04 56.90 0.00 16.87 0.09 0.00 0.00 98.83
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Easting
MgO Al2O3 SiO2 CaO TiO2 V2O3 Cr2O3 MnO FeO NiO Nb2O5 Ta2O5 Total

NEBC-44 6549887 461981 11.03 25.59 0.07 0.00 0.32 0.15 35.51 0.05 26.09 0.19 0.00 0.00 98.99

NEBC-44 6549887 461981 12.41 10.27 0.07 0.00 0.27 0.03 59.80 0.00 16.76 0.11 0.00 0.00 99.72

NEBC-44 6549887 461981 14.19 29.75 0.07 0.00 0.34 0.13 37.45 0.01 17.36 0.13 0.10 0.00 99.52

NEBC-44 6549887 461981 10.70 27.66 0.14 0.00 0.07 0.20 38.72 0.50 21.51 0.08 0.07 0.00 99.64

NEBC-44 6549887 461981 15.25 28.68 0.05 0.01 0.05 0.22 40.15 0.00 15.39 0.16 0.04 0.00 100.01

NEBC-44 6549887 461981 9.87 28.02 0.03 0.00 0.43 0.20 33.78 0.13 26.52 0.20 0.02 0.00 99.19

NEBC-44 6549887 461981 10.58 10.04 0.07 0.00 0.19 0.05 59.24 0.00 19.14 0.02 0.00 0.00 99.32

NEBC-44 6549887 461981 9.05 18.28 0.05 0.00 1.94 0.05 37.96 0.10 31.60 0.19 0.00 0.00 99.21

NEBC-44 6549887 461981 4.95 8.21 0.06 0.00 0.24 0.12 47.99 0.22 36.59 0.04 0.00 0.00 98.42

NEBC-44 6549887 461981 9.04 14.60 0.05 0.00 0.23 0.08 50.01 0.75 23.70 0.05 0.00 0.00 98.51

NEBC-44 6549887 461981 14.79 30.22 0.04 0.00 0.09 0.20 38.46 0.04 15.58 0.11 0.00 0.00 99.51

NEBC-44 6549887 461981 11.77 16.37 0.13 0.01 1.67 0.02 43.09 0.00 25.74 0.19 0.00 0.00 99.00

NEBC-44 6549887 461981 8.37 4.70 0.11 0.02 1.63 0.00 48.51 0.15 34.13 0.29 0.00 0.00 97.91

NEBC-44 6549887 461981 11.83 27.40 0.07 0.01 0.34 0.22 36.43 0.30 22.57 0.12 0.03 0.00 99.33

NEBC-44 6549887 461981 16.00 30.06 0.09 0.02 0.23 0.08 36.41 0.00 15.48 0.17 0.05 0.00 98.57

NEBC-44 6549887 461981 15.67 23.12 0.16 0.01 0.28 0.09 44.26 0.00 15.27 0.29 0.04 0.00 99.19

NEBC-44 6549887 461981 14.34 30.33 0.09 0.00 0.00 0.16 38.18 0.01 16.54 0.11 0.03 0.00 99.81

NEBC-44 6549887 461981 13.12 9.02 0.13 0.00 0.32 0.04 57.62 0.00 19.14 0.19 0.00 0.00 99.59

NEBC-44 6549887 461981 13.98 17.34 0.13 0.00 1.59 0.00 43.87 0.00 21.69 0.28 0.04 0.00 98.91

NEBC-44 6549887 461981 13.15 12.82 0.12 0.00 0.53 0.06 46.63 0.09 25.19 0.12 0.00 0.00 98.70

NEBC-44 6549887 461981 14.52 24.10 0.10 0.00 0.43 0.17 41.94 0.00 17.79 0.16 0.00 0.00 99.20

NEBC-44 6549887 461981 11.71 18.24 0.05 0.01 0.06 0.24 49.57 0.04 20.98 0.08 0.00 0.00 100.97

NEBC-45 6440574 516839 16.81 32.17 0.12 0.00 0.05 0.18 35.20 0.00 14.98 0.27 0.00 0.00 99.78

NEBC-45 6440574 516839 15.44 29.91 0.11 0.01 0.61 0.19 36.31 0.02 17.15 0.20 0.00 0.00 99.95

NEBC-45 6440574 516839 12.39 29.42 0.07 0.00 0.25 0.22 33.46 0.06 22.84 0.18 0.00 0.00 98.88

NEBC-45 6440574 516839 12.13 27.69 0.03 0.01 0.16 0.18 34.33 0.10 24.88 0.13 0.00 0.00 99.64

NEBC-45 6440574 516839 14.50 16.39 0.14 0.00 1.34 0.00 47.33 0.00 19.21 0.17 0.00 0.00 99.08

NEBC-45 6440574 516839 12.95 28.00 0.06 0.01 0.01 0.19 37.90 0.07 20.67 0.16 0.00 0.00 100.02

NEBC-45 6440574 516839 14.82 32.88 0.04 0.03 0.01 0.21 36.26 0.01 15.77 0.19 0.00 0.00 100.20

NEBC-45 6440574 516839 13.90 27.78 0.05 0.00 0.08 0.16 40.25 0.00 18.08 0.08 0.00 0.00 100.38

NEBC-45 6440574 516839 13.33 27.09 0.08 0.00 0.00 0.26 41.94 0.05 17.31 0.12 0.06 0.00 100.23

NEBC-46 6439810 516735 13.05 33.85 0.02 0.03 0.18 0.25 31.22 0.09 20.48 0.15 0.07 0.00 99.40

NEBC-47 6360037 509264 17.87 33.35 0.18 0.00 0.09 0.13 33.96 0.07 13.23 0.23 0.00 0.00 99.10

NEBC-47 6360037 509264 11.58 16.85 0.10 0.00 1.26 0.00 43.86 0.05 25.25 0.12 0.00 0.00 99.06

NEBC-47 6360037 509264 12.74 28.42 0.08 0.00 0.35 0.17 34.53 0.08 22.06 0.12 0.00 0.00 98.55

NEBC-50 6222613 645018 13.98 19.51 0.13 0.02 0.00 0.14 50.52 0.00 15.26 0.07 0.00 0.00 99.63

NEBC-50 6222613 645018 10.58 6.81 0.12 0.02 0.33 0.06 55.04 0.12 25.13 0.14 0.10 0.00 98.44

NEBC-50 6222613 645018 9.12 8.52 0.06 0.00 0.25 0.00 52.63 0.12 26.50 0.05 0.00 0.00 97.24

NEBC-50 6222613 645018 11.44 20.42 0.06 0.00 1.26 0.24 40.77 0.08 23.75 0.21 0.00 0.00 98.23

NEBC-50 6222613 645018 8.93 11.73 0.08 0.00 0.04 0.21 55.50 0.03 22.52 0.05 0.00 0.00 99.09

NEBC-50 6222613 645018 10.41 9.66 0.12 0.00 0.84 0.11 39.47 0.04 36.83 0.11 0.00 0.00 97.58

NEBC-50 6222613 645018 10.93 24.43 0.07 0.00 0.03 0.21 42.20 0.05 21.05 0.06 0.00 0.00 99.02

NEBC-50 6222613 645018 11.81 8.10 0.10 0.00 0.28 0.00 50.75 0.12 27.17 0.18 0.00 0.00 98.49

NEBC-52 6176129 611299 8.40 7.47 0.12 0.00 0.06 0.23 58.66 0.05 23.42 0.13 0.05 0.00 98.58

NEBC-52 6176129 611299 11.40 20.28 0.08 0.01 0.03 0.21 47.25 0.02 20.64 0.05 0.07 0.00 100.04

NEBC-52 6176129 611299 14.54 18.37 0.13 0.02 0.83 0.10 45.25 0.01 19.88 0.18 0.00 0.00 99.30

NEBC-52 6176129 611299 11.44 16.53 0.09 0.01 0.16 0.16 50.09 0.02 20.95 0.03 0.00 0.00 99.48

NEBC-52 6176129 611299 13.58 26.74 0.06 0.00 0.11 0.19 40.90 0.05 18.51 0.10 0.00 0.00 100.23

NEBC-52 6176129 611299 12.95 18.62 0.12 0.00 1.65 0.02 39.56 0.00 26.03 0.14 0.00 0.00 99.09

NEBC-52 6176129 611299 7.37 13.23 0.08 0.02 0.31 0.26 44.89 0.20 31.74 0.13 0.05 0.00 98.29

NEBC-52 6176129 611299 10.36 21.98 0.08 0.00 0.04 0.19 44.91 0.05 22.04 0.03 0.00 0.00 99.67

NEBC-54 6152653 530479 11.20 14.64 0.08 0.00 0.58 0.09 47.08 0.00 25.65 0.06 0.04 0.00 99.43

NEBC-57 6354768 661877 16.88 32.72 0.13 0.03 0.53 0.08 31.56 0.07 17.14 0.29 0.00 0.00 99.43

NEBC-57 6354768 661877 13.22 26.29 0.09 0.01 0.23 0.29 40.37 0.04 18.68 0.22 0.00 0.00 99.43

NEBC-57 6354768 661877 16.08 26.44 0.15 0.01 0.39 0.15 41.45 0.05 16.23 0.19 0.03 0.00 101.18

NEBC-58 6612910 564017 13.89 29.38 0.07 0.02 0.20 0.18 36.46 0.15 19.78 0.14 0.04 0.00 100.30

NEBC-58 6612910 564017 5.80 11.10 0.07 0.01 0.34 0.12 45.14 0.23 35.90 0.13 0.00 0.00 98.84

NEBC-58 6612910 564017 6.64 15.57 0.07 0.01 0.36 0.13 45.04 0.17 30.52 0.17 0.00 0.00 98.67

NEBC-58 6612910 564017 13.09 24.42 0.14 0.01 0.59 0.13 41.49 0.08 19.08 0.17 0.00 0.00 99.20

NEBC-58 6612910 564017 14.40 20.02 0.16 0.00 1.60 0.05 40.96 0.02 22.17 0.18 0.00 0.00 99.57
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in ter preted as kimberlite re lated. A sub stan tial por tion of
spi nels from these sam ples have the char ac ter is tics of
lamproite-de rived spinel; how ever, it is pos si ble that some
of the spinel from NEBC-7 orig i nated from lam pro phyre
dikes or diatremes re lated to the Aley carbonatite com plex
(also re ferred to as the Ospika pipe), which is lo cated less
than 100 km from the sam ple site. At this stage, microprobe
anal y ses of spi nels from this com plex have not been un der -
taken.

Ilmenite

Il men ite is one of the most widely used KIMs. It is a
com mon mem ber of the megacryst suite, and the ma jor
com pounds TiO2, MgO, CrO2, MnO2 and Fe2O3 are used to
dis tin guish kim ber litic ilmenites from those that are non-
kim ber litic (Wyatt et al., 2004). Seven grains of il men ite
were picked and an a lyzed (Ta ble 5). Based on the TiO2-
MgO plot (Fig. 10), all the an a lyzed il men ite in di ca tor
grains plot within the kimberlite field (i.e., to the right of the 
curve marked ‘A’).

As shown in Fig ure 11, the Cr2O3-MgO plot also sug -
gests that the same seven grains iden ti fied in Fig ure 10 are
as so ci ated with kimberlite. The fields of typ i cal North

Amer i can, South Af ri can (on- and off-craton) and Aus tra -
lian kim ber litic ilmenites are pro vided in Fig ure 11 for
ref er ence, and are based on data from Wyatt et al. (2004).
Six of these ilmenites come from sam ples col lected in the
Etsho Pla teau re gion east of Fort Nel son and one orig i nates
from a sam ple col lected ap prox i mately 110 km north of
Fort St. John near the BC-Al berta bor der (Fig. 2).

Olivine

Ol iv ine is con sid ered a use ful KIM in cold cli mates.
Ol iv ine is the most com mon rock-form ing min eral in
kimberlites; how ever, it is also pres ent in a va ri ety of other
ultra mafic rocks, bas alts and man tle xe no liths in BC
(Voormeij and Simandl, 2004a, b). Due to its oc cur rence in
di verse rock types, ol iv ine is less di ag nos tic and it does not
pro vide as much in for ma tion re gard ing the di a mond po ten -
tial of north east ern BC as do gar nets, ilmenites, spi nels or
Cr-diopsides. Nev er the less, in as so ci a tion with other in di -
ca tor min er als, ol iv ine may play an im por tant role in the
eval u a tion of in di ca tor min eral anom a lies. Ol iv ine from
kimberlites and peri dot ites is MgO-rich (close to the for -
ster ite end-mem ber of the ol iv ine solid so lu tion se ries) and
is colour less to pale yel low or pale green. Its chem is try is
char ac ter ized by Mg num bers [100*Mg+2/(Mg+2+Fe+2)]
be tween 84 and 95 and no ta ble traces of NiO. Most of the
olivines from the study area fall within that range (Table 6;
Fig. 12). Olivines that are found as in clu sions in di a monds
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TABLE 5. CHEMICAL COMPOSITION OF ILMENITES; FOR SAMPLE LOCATIONS SEE TABLE 1 AND FIGURE 2.
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Fig ure 9. Cr-spinel TiO2-100[Cr/(Cr+Al)] di a gram. The ma jor ity of
the chro mites plot within the gar net peridotite field. At least 16
grains have com po si tions com pat i ble with chro mites found as in -
clu sions in di a monds, in di cated by the rect an gle. SLS – spi nels
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Fig ure 10. Il men ite TiO2-MgO dis crim i na tion plot (af ter Wyatt et al., 
2004). Seven grains plot within the kimberlite field, which is lo cated 
to the right of the curve marked ‘A’.

Sample ID
UTM 

Northing

UTM 

Easting
MgO Al2O3 SiO2 CaO TiO2 V2O3 Cr2O3 MnO FeO NiO Nb2O5 Ta2O5 Total

NEBC-27 6515567 538244 8.16 0.10 0.00 0.02 47.39 0.00 1.68 0.26 41.06 0.06 0.16 0.00 98.89

NEBC-38 6489088 545698 11.87 0.55 0.05 0.03 50.60 0.00 1.81 0.26 33.07 0.11 0.22 0.02 98.59

NEBC-39 6488921 548332 12.70 0.58 0.05 0.01 51.54 0.00 0.95 0.19 32.01 0.07 0.15 0.00 98.25

NEBC-44 6549887 461981 8.42 0.16 0.04 0.00 48.97 0.00 0.97 0.27 40.09 0.10 0.31 0.01 99.35

NEBC-44 6549887 461981 13.11 0.37 0.05 0.04 53.05 0.00 1.07 0.24 30.73 0.12 0.16 0.03 98.97

NEBC-55 6510906 565930 10.82 0.48 0.00 0.05 49.09 0.00 0.10 0.28 36.87 0.03 0.15 0.02 97.89

NEBC-57 6354768 661877 11.75 0.61 0.06 0.01 51.48 0.00 0.42 0.26 33.93 0.00 0.13 0.00 98.64



com monly plot in an ir reg u larly shaped field on Fipke et.
al.’s (1995) Cr2O3-Mg# discrimination plot (Fig. 12).

The Mg-rich va ri ety of ol iv ine, iden ti fied in sam ples
from north east ern BC, is com monly pale yel low-green in
col our, equidimensional, subrounded to rounded, and has a
fresh ap pear ance. Microprobe data on 47 ol iv ine grains re -
cov ered from col lected sam ples are pre sented in Ta ble 6
and plot ted on the Cr2O3-Fo di a gram (Fig. 12). None of the
ol iv ine grains col lected dur ing this study fall within the
compositional field of olivines found as in clu sions in di a -
monds.

The con cen tra tions of ol iv ine in sam ples NEBC-16
and 18 sug gest that these olivines may be de rived from
known ultra mafic rocks west of the study area, rocks that
are part of the Cache Creek and Slide Moun tain ter ranes, or
from al ka line pipes or dikes in the Kechika River area. This

in ter pre ta tion is con sis tent with Mathew’s (1980) in fer ence 
of the gla cial his tory of the area and thus ex pected sed i ment
transportation patterns.

DIAMOND AND FLUORITE

One of the most in trigu ing as pects of this study is a re -
cov ery of a clear di a mond that can not be at trib uted to a spe -
cific sam ple. It was re cov ered from the -1.18+0.85 mm
frac tion of heavy min eral con cen trate de rived from sam ple
NEBC-11. The stone is a trans par ent di a mond (Fig. 3) with
crys tal faces mea sur ing 1.05×1.03×0.73 mm and weigh ing
1.34 mg (0.0067 carat). Ap par ently, be cause of its size and
colour less na ture, this di a mond may have been sit ting on
the screen (or lodged within the screen) for an un spec i fied
length of time with out be ing de tected and be fore mak ing its
way through the screen. If this ex pla na tion is cor rect, the di -
a mond may have come from any of the ten sam ples num -
bered from NEBC-1 to 10, which were pro cessed be fore
sam ple NEBC-11 en tered the sys tem. This di a mond may
have also come from sam ples be long ing to a pre vi ous cli ent 
(con tam i na tion). There fore, the sample from which this
diamond was recovered cannot be established.

Be sides the above de scribed di a mond, the heavy min -
eral frac tion of sam ple NEBC-11 also con tained abun dant
flu o rite. Flu o rite (CaF2) is a rel a tively soft (4 on Moh’s
hard ness scale), brit tle min eral with well-de vel oped cleav -
age. Flu o rite is com monly found as an ore or gangue min -
eral in Mis sis sippi Val ley-type Pb-Zn de pos its (Leach and
Sangster, 1993), vein-type flu o rite, flu o rite-bar ite veins
(Hora, 1996a, b) and carbonatite de pos its (Birkett and
Simandl, 1999). It is rel a tively com mon in sam ples from
north east ern BC, and it is par tic u larly abun dant in con cen -
trates from sam ples NEBC-11 and 12, where it is the most
abun dant non mag netic heavy min eral. The flu o rite is most
likely de rived from lo cal sources, such as the known flu o -
rite oc cur rences of Mile 397, Stone, Rep 6, Ctv T-7 and
Hope H-3 (Fig. 13).

There is no es tab lished as so ci a tion be tween di a monds
and flu o rite in clas si cal kimberlite or lamproite-hosted di a -
mond de pos its; how ever, both of these min er als have a sim -
i lar den sity (3.52 and 3.13 g/cm3, re spec tively) and are non -
mag netic. The lack of ob vi ous ge netic as so ci a tion be tween
di a mond and flu o rite in pri mary di a mond de pos its is prob a -
bly the main rea son why the SGS Lakefield Re search lab o -
ra tory in ter preted this di a mond as prob a ble con tam i na tion.
The di a mond does not show vis i ble signs that are char ac ter -
is tic of al lu vial di a monds, such as scuff ing and scratch ing
con cen trated at the edges of the crys tals, per cus sion marks
and green or brown spots, which are re lated to ra di a tion
dam age. The lack of these signs pre vent spec u la tion
whether this di a mond was de rived di rectly from a pri mary
di a mond de posit (with lit tle gla cial or glaciofluvial or
fluvial transport) or if it was transported for long distances
from its primary source.

DISCUSSION AND
RECOMMENDATIONS

The ge ol ogy of the Pre cam brian base ment in north -
east ern BC is poorly un der stood, but there are in di ca tions
that it could be more fa vour able for di a mond ex plo ra tion
than pre vi ously re ported (Simandl, 2004; Simandl and Da -
vis, 2005). There fore, the re sults of this study are im por -
tant, par tic u larly if the mod i fied dia mon di fer ous man tle
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Fig ure 11. Il men ite Cr2O3-MgO dis crim i na tion plot (af ter Haggerty,
1991). Sim pli fied fields rep re sent ing North Amer i can, Aus tra lian
and South Af ri can (on- and off-craton) kim ber litic ilmenites de rived 
from plots by Wyatt et al. (2004). All seven il men ite grains from
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Sample ID
UTM 

Northing

UTM 

Easting
Na2O MgO Al2O3 SiO2 K2O CaO TiO2 Cr2O3 MnO FeO Total Mg #

NEBC-16 6548532 340361 0.02 49.91 0.00 40.08 0.01 0.06 0.02 0.00 0.14 10.19 100.44 0.897276791

NEBC-16 6548532 340361 0.02 41.66 0.03 38.44 0.00 0.28 0.01 0.00 0.19 19.48 100.11 0.792166542

NEBC-16 6548532 340361 0.03 50.06 0.03 40.05 0.00 0.05 0.02 0.00 0.12 9.44 99.79 0.904375441

NEBC-16 6548532 340361 0.00 50.00 0.00 40.72 0.00 0.05 0.00 0.02 0.14 9.66 100.59 0.902232176

NEBC-16 6548532 340361 0.01 50.56 0.16 40.52 0.00 0.13 0.00 0.08 0.09 8.60 100.16 0.912901199

NEBC-16 6548532 340361 0.00 48.76 0.02 39.92 0.01 0.11 0.00 0.00 0.14 11.42 100.39 0.883907029

NEBC-17 6568296 330650 0.03 39.01 0.04 37.16 0.00 0.24 0.03 0.01 0.22 23.02 99.76 0.751307804

NEBC-18 6579659 332851 0.00 49.16 0.04 40.27 0.02 0.07 0.01 0.01 0.15 10.90 100.62 0.889381538

NEBC-18 6579659 332851 0.02 48.79 0.04 39.74 0.01 0.11 0.02 0.04 0.10 11.07 99.95 0.887062621

NEBC-18 6579659 332851 0.00 49.71 0.01 40.53 0.00 0.04 0.03 0.04 0.13 10.37 100.86 0.895221689

NEBC-18 6579659 332851 0.00 48.84 0.03 40.02 0.00 0.06 0.00 0.02 0.18 11.04 100.20 0.887437969

NEBC-18 6579659 332851 0.00 48.98 0.03 40.15 0.00 0.05 0.00 0.00 0.18 10.50 99.88 0.892654771

NEBC-18 6579659 332851 0.00 44.09 0.02 38.25 0.01 0.22 0.04 0.03 0.19 17.05 99.89 0.821757035

NEBC-18 6579659 332851 0.03 43.75 0.04 38.96 0.00 0.24 0.00 0.00 0.17 17.21 100.40 0.819268606

NEBC-18 6579659 332851 0.01 49.19 0.02 39.89 0.00 0.07 0.01 0.00 0.16 10.50 99.85 0.893045135

NEBC-18 6579659 332851 0.02 49.11 0.04 40.21 0.00 0.07 0.00 0.02 0.11 10.54 100.12 0.892556252

NEBC-18 6579659 332851 0.01 49.09 0.01 39.82 0.00 0.06 0.02 0.00 0.21 10.55 99.78 0.892381564

NEBC-18 6579659 332851 0.01 43.59 0.05 38.51 0.02 0.21 0.02 0.01 0.19 18.13 100.76 0.810864545

NEBC-18 6579659 332851 0.00 48.90 0.05 39.72 0.01 0.11 0.01 0.05 0.18 10.69 99.71 0.890753872

NEBC-18 6579659 332851 0.04 49.03 0.05 40.23 0.01 0.09 0.03 0.00 0.19 10.33 99.99 0.894318803

NEBC-18 6579659 332851 0.02 42.46 0.04 38.19 0.00 0.21 0.00 0.05 0.24 18.59 99.80 0.802767803

NEBC-18 6579659 332851 0.05 43.16 0.03 38.80 0.01 0.24 0.02 0.04 0.27 18.08 100.70 0.809688989

NEBC-18 6579659 332851 0.01 45.25 0.06 38.96 0.00 0.22 0.00 0.04 0.21 15.63 100.37 0.837703925

NEBC-18 6579659 332851 0.02 43.51 0.04 38.91 0.01 0.20 0.02 0.02 0.20 17.51 100.43 0.815819074

NEBC-18 6579659 332851 0.03 41.85 0.05 38.24 0.00 0.22 0.05 0.06 0.27 18.94 99.72 0.79751405

NEBC-18 6579659 332851 0.02 46.55 0.04 39.47 0.00 0.09 0.01 0.05 0.21 13.86 100.30 0.856846945

NEBC-18 6579659 332851 0.02 45.39 0.03 38.78 0.00 0.08 0.02 0.00 0.17 15.18 99.66 0.8420612

NEBC-18 6579659 332851 0.03 49.35 0.06 40.58 0.00 0.09 0.03 0.02 0.14 10.60 100.90 0.892413402

NEBC-18 6579659 332851 0.01 43.65 0.05 38.79 0.00 0.24 0.01 0.03 0.18 17.26 100.21 0.818503832

NEBC-18 6579659 332851 0.00 45.09 0.03 39.13 0.02 0.22 0.02 0.05 0.21 16.06 100.83 0.833500275

NEBC-18 6579659 332851 0.02 49.48 0.03 40.00 0.02 0.08 0.00 0.08 0.12 10.12 99.94 0.897045379

NEBC-18 6579659 332851 0.01 49.73 0.03 40.28 0.00 0.11 0.00 0.05 0.13 10.44 100.78 0.894647235

NEBC-18 6579659 332851 0.00 43.65 0.04 38.59 0.00 0.21 0.00 0.01 0.25 17.89 100.63 0.81304251

NEBC-18 6579659 332851 0.00 43.70 0.05 38.79 0.00 0.24 0.00 0.04 0.20 17.10 100.11 0.819991566

NEBC-18 6579659 332851 0.01 42.87 0.07 38.11 0.00 0.26 0.05 0.09 0.22 18.31 99.99 0.806682982

NEBC-18 6579659 332851 0.00 47.65 0.05 39.73 0.01 0.07 0.04 0.05 0.13 12.23 99.96 0.874143503

NEBC-18 6579659 332851 0.00 49.38 0.02 40.00 0.00 0.07 0.00 0.02 0.15 10.44 100.09 0.893974877

NEBC-18 6579659 332851 0.00 42.61 0.08 38.64 0.00 0.24 0.00 0.03 0.19 19.26 101.06 0.797693604

NEBC-18 6579659 332851 0.00 50.25 0.02 40.55 0.01 0.05 0.00 0.00 0.14 9.41 100.42 0.904945707

NEBC-18 6579659 332851 0.00 49.28 0.02 40.28 0.01 0.08 0.04 0.01 0.15 10.28 100.13 0.895254953

NEBC-18 6579659 332851 0.02 49.09 0.02 39.94 0.01 0.08 0.00 0.02 0.15 11.10 100.43 0.887455775

NEBC-34 6539551 581206 0.02 49.82 0.04 40.58 0.02 0.06 0.01 0.04 0.21 9.88 100.68 0.899918975

NEBC-37 6570249 567872 0.02 51.57 0.00 41.06 0.00 0.04 0.00 0.03 0.13 7.61 100.46 0.923568485

NEBC-46 6439810 516735 0.01 50.61 0.00 40.63 0.00 0.00 0.00 0.03 0.08 8.76 100.14 0.911496993

NEBC-50 6222613 645018 0.00 49.18 0.02 39.99 0.00 0.06 0.01 0.01 0.15 10.12 99.54 0.896521253

NEBC-50 6222613 645018 0.00 44.25 0.04 38.82 0.00 0.22 0.00 0.05 0.25 17.01 100.64 0.822622844

NEBC-52 6176129 611299 0.01 42.31 0.02 38.37 0.01 0.21 0.02 0.04 0.23 19.24 100.47 0.796719761

TABLE 6. CHEMICAL COMPOSITION AND MG# OF OLIVINES; FOR SAMPLE LOCATIONS SEE TABLE 1 AND FIGURE 2.



root ex plo ra tion model is ap plied to
northeastern BC (Simandl, 2004).

There are sev eral ar eas with
anom a lous counts of kimberlite in di -
ca tor min er als (Fig. 2). As in di cated
in the text, these min er als may not
have the same source, a con cept sup -
ported by the gla cial his tory of the
area. Sam ples col lected from ar eas
close to the Etsho Pla teau are of par -
tic u lar in ter est be cause they con tain
a va ri ety of in di ca tor min er als, in -
clud ing pyrope gar nets, Cr-spinel,
olivine, ilmenite and Cr-diopside.

Sam ple NEBC-50, from south
of Tay lor (Fig. 2), con tains 16 in di -
ca tor grains con sist ing of Cr-spinel,
Cr-di op side and ol iv ine. Sam ple
NEBC-7, from about 100 km north -
west of Hud son Hope, is unique be -
cause it con tains 71 Cr-spinel grains.
A di rect cor re la tion be tween the
num ber of in di ca tor min eral grains
and prox im ity to their source is un -
likely, as dif fer ent sam pling me dia
were used. As ex pected, some of the
high est in di ca tor min eral counts
come from ac tive river sed i ments,
where natural concentration was
anticipated.

In the fol low ing dis cus sion, the dis tri bu tion of anom a -
lous glaciofluvial sam ples in re la tion to the max i mum ex -
tent of the Laurentide, Cordilleran and Rocky Moun tain
gla cial sys tems, which is ap prox i mated by Mathews’ line
on Fig ure 2 (Mathews, 1980), is considered.

The first im por tant ob ser va tion is that all the sam ples
that con tain pyrope gar nets are lo cated east of Mathews’
line, mostly be tween Fort Nel son and the Etsho Pla teau.
The sam ples from this re gion are char ac ter ized by a va ri ety
of in di ca tor min er als. They con tain G9, G10, G12 and G1
gar nets, il men ite, Cr-spinel and Cr-di op side, as well as G3
gar nets re cov ered dur ing the pre vi ous field sea son (Levson
et al., 2004; Simandl et al., 2005). Pos si ble sources for
these gar nets are known diatremes lo cated north east of the
study area within the Slave Craton, known diatremes of the
Buf falo Head Terrane, or un dis cov ered pipes cut ting the
Me so zoic to Pa leo zoic sed i men tary rocks in the Etsho Pla -
teau re gion. Some of these grains may have been pre vi ously 
re worked and in cor po rated into the sed i men tary se quence
it self. There is a rapid de cline in KIM con cen tra tions in
stream sed i ments with in creas ing dis tance from pipes in the 
Buf falo Head Hills area (Friske et al., 2003). This sug gests
that these kimberlites are un likely sources for high con cen -
tra tions of in di ca tor min er als re ported in this study and in
Simandl et al. (2005). Cur rently, there are no high con cen -
tra tions of KIMs re ported along the BC-North west Ter ri to -
ries bor der. This makes the lo cal or i gin of the gar nets a vi a -
ble hy poth e sis. The north ern por tion of BC’s Al ka line
Prov ince is not known to con tain pri mary lithologies such
as those de scribed by Canil et al. (2005); therefore it is an
unlikely source of these garnets.

If the sam ples west of Mathews’ line with the high est
KIM con tents are ex am ined, Cr-spinel and ol iv ine with
some Cr-di op side are the po ten tial in di ca tor min er als. The
source of these min er als is more dif fi cult to in ter pret than

pyrope gar nets or ilmenites be cause the dis tinc tion be -
tween Cr-spi nels as so ci ated with kimberlites and
lamproites from those as so ci ated with other ultra mafic
rocks, such as lay ered in tru sions, ophiolites, Alas kan com -
plexes, boninites and min er als from xe no liths in ba salt, is a
com plex pro ce dure. Ultra mafic rocks are com mon in the
Cache Creek and the Slide Moun tain ter ranes (Voormeij
and Simandl, 2004a, b), but these terranes occur well to the
west of the study area.

The de tails of the in ter pre ta tion will be the sub ject of a
re lated pa per; how ever, re sults of the dis crim i na tion pro ce -
dure are in cor po rated into Fig ure 2. The re sults of this study 
in di cate that a num ber of Cr-diopsides and Cr-spi nels may
be re lated to al ka line in tru sions lo cated within the north ern
por tion of the Al ka line Prov ince, as de scribed in Pell
(1994) and Simandl (2004).

Based on a com bi na tion of dis crim i na tion meth ods
(Simandl and Rob in son, work in prog ress), it is pos si ble
that some of the Cr-spi nels from sam ples NEBC-1, 7, 23,
44, 50, 52 and 58 are lamproite-re lated. A more de tailed
study of chro mite mor phol ogy, as de scribed by Lee et al.
(2004), and some trace el e ment anal y ses are re quired to
corroborate this.

Sam ples from the Fort St. John area are char ac ter ized
by dom i nant Cr-spi nels and Cr-di op side kimberlite in di ca -
tors. Sam ple NEBC-1, from north east of Fort St. John, is an
ex cep tion. It con tains 22 in di ca tor grains con sist ing of Cr-
spinel, Cr-di op side and one G9 gar net. Sam ple NEBC-23 is 
regolith and sam ple NEBC-43 is bed rock, both cor re spond -
ing to the Dunvegan con glom er ate and con tain ing nu mer -
ous Cr-spinel grains. This find ing is ex tremely sig nif i cant
be cause it dem on strates that at least some of the Cr-spi nels
were in cor po rated into the Up per Cre ta ceous Dunvegan
For ma tion be fore be ing in cor po rated into surficial de pos -
its. If these Cr-spinel grains are in deed re lated to
kimberlites or lamproites, then the age of pri mary al ka line
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http://www.em.gov.bc.ca/min ing/geolsurv/minfile/search/.



rocks from which they were de rived is up per Cre ta ceous or
older. Un der those cir cum stances, de tailed stud ies of the
Dunvegan For ma tion may re veal po ten tial heavy min eral
traps fa vour able for for ma tion of paleoplacer di a mond de -
pos its. Deep in ci sions into the Dunvegan For ma tion, de -
scribed by Plint and Wadsworth (2003), may rep re sent in -
valu able information that can help to zero in exploration on
potential diamond paleoplacer targets.

The fol low ing is a se ries of other im por tant points and
rec om men da tions:

• The Etsho Pla teau re gion con tains sev eral sam ples
that war rant fur ther in ves ti ga tion. This re gion is
par tic u larly in ter est ing be cause of the wide range of
KIMs re trieved. Be fore de sign ing a fol low-up ex -
plo ra tion pro gram, sam ples from Simandl et al.
(2005) should be in cor po rated into the da ta base
gen er ated by this study. There are also high con cen -
tra tions of non-gar net in di ca tors in the south ern part 
of the study area worth following up.

• Be cause of the un cer tainty re gard ing the prov e -
nance of the di a mond re cov ered, it is rec om mended
that sites NEBC-1 to 11 be resampled and the new
sam ples an a lyzed. The di a mond re cov ered from
sam ple NEBC-11 may have orig i nated at any of
these sites. The sam ples from these sites that con tain 
high con cen tra tions of po ten tial KIMs are par tic u -
larly wor thy of fol low-up. How ever, the pos si bil ity
re mains that the di a mond was de rived from one of
the samples submitted by the previous client.

• Fur ther stud ies should pay close at ten tion to the in -
di ca tor min eral con tent of sed i men tary bed rock.
Such in for ma tion is in valu able in es tab lish ing the
prov e nance of Cr-spinel and po ten tially other in di -
ca tors in surficial ma te ri als com monly sam pled by
ex plo ra tion com pa nies and to as sign ing an age to
the po ten tial pri mary sources of di a monds (in clud -
ing pos si bly yet un dis cov ered kimberlite or
lamproite pipes). It is there fore rec om mended to
sam ple ma te rial from the stra te gi cally lo cated,
large-di am e ter bore holes that are drilled for oil and
gas in the Fort Nel son and Fort St. John areas and
study recovered heavy minerals.

• Heavy min eral sam ples should also be ex am ined for 
the pres ence of flu o rite, bar ite, sulphides (base met -
als), gold and plat i num. Mis sis sippi Val ley-type
(MVT) de pos its and sed i men tary ex ha la tive
(SEDEX) type min er al iza tion have been re ported in 
a num ber of bore holes drilled in this area for oil and
gas and a num ber of known flu o rite and bar ite de -
pos its were reported in this area.

• Many sam ples are wor thy of fol low-up. Of par tic u -
lar in ter est are the sam ples in the Fort Nel son area
that con tain sev eral in di ca tor min er als (pyrope gar -
nets, in clud ing G10, ± Cr-spi nels, ± Cr-di op side ±
ol iv ine ± il men ite). Sam ples NEBC-38 and 39 are
good ex am ples in spite of their low to tal in di ca tor
grain con tent. The fi nal in ter pre ta tion of kimberlite
po ten tial should also in cor po rate the data of
Simandl et al. (2005).

• A num ber of sam ples, such as NEBC-1 and 7, con -
tain high con cen tra tions of Cr-spinel. Pre lim i nary
in ter pre ta tion in di cates that these Cr-spi nels may be
lamproite-de rived, but this in ter pre ta tion should be
tested us ing in ter na tional da ta bases. When a po ten -
tial source is iden ti fied, the com po si tion of Cr-
spinels from this source should be com pared with
that of spi nels from anom a lous sam ples. For ex am -
ple, it would be worth com par ing the com po si tions
of spi nels from the Ospika pipe with those of spinels 
recovered from sample NEBC-7.

• Avail able geo phys i cal data ob tained dur ing oil and
gas ex plo ra tion, par tic u larly in the Etsho Pla teau re -
gion, should be re-ex am ined to lo cate anom a lies
that may cor re spond to diatremes and/or dikes.

• There is a ma jor gap in sam ple cov er age in the cen -
tral por tion of the study area, on both sides of the
Mathews’ line, and in the Trutch and Pink Moun tain
ar eas. At least 15 he li cop ter-sup ported sam ples
would be re quired to com plete re con nais sance-
scale cov er age in this re gion, east of the Mathews’
line. There may not be a need for he li cop ter sup port
west of this line. Sam ples from this area may con tain 
in di ca tor minerals as well.

• If the Dunvegan For ma tion is con firmed to con tain
in di ca tor min er als, as in di cated by sam ples NEBC-
23 and 43, then paleogeomorphology could be used
to fo cus ex plo ra tion on paleoplacer deposits.

SUMMARY

Kimberlite in di ca tor min er als, in clud ing peridotitic
gar nets, il men ite, Cr-di op side, spinel (chro mite) and ol iv -
ine, were re cov ered from the -0.5+0.25 mm size frac tion of
heavy min eral con cen trates from north east ern BC. The
same in di ca tor min er als, plus co run dum and eclogitic gar -
nets, were pre vi ously re cov ered from the Fort Nel son area
(Simandl et al., 2005). The con cen trates in this study were
pro duced from glaciofluvial sand and gravel and stream
sed i ments. Thirty-eight of the fifty-eight sam ples col lected
in this study con tain po ten tial KIMs, some with more than
one min eral type. Most of the in di ca tor grains ap pear fresh
and subrounded or subangular, but sev eral have sharp
edges. Gar nets do not ap pear to have kelyphitic rims, but a
few may have an or ange-peel tex ture, sug gest ing that they
were sub ject to some degree of transportation or at least
local reworking.

In di ca tor min er als pres ent in some sam ples prox i mal
to, or on, the Etsho Pla teau, oc cur in small-scale, low-
energy glaciofluvial sys tems, and may have a lo cal source
per haps some where on the pla teau it self, as de scribed by
Simandl et al. (2005). A num ber of these sam ples have sev -
eral types of kimberlite and di a mond in di ca tors. Other sam -
ples, par tic u larly those oc cur ring in large-scale, high-
energy glaciofluvial sys tems, may not con tain lo cally de -
rived KIMs. On go ing stud ies east of the BC-Al berta bor der 
by the Al berta Geo log i cal Sur vey and the Geo log i cal Sur -
vey of Can ada will aid in de ter min ing if an east ern prov e -
nance for the KIMs in the Etsho Pla teau area is a vi a ble hy -
poth e sis. The North west Ter ri to ries are an other po ten tial
source of these in di ca tor min er als. It re mains to be es tab -
lished to what de gree the till and re gional stream sediment
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sampling will constrain these reconnaissance-scale
anomalies.

For anom a lies lo cated west of Mathews’ line, the in di -
ca tor min er als could be lo cally de rived or de rived from
diatremes lo cated within the Al ka line Prov ince, as re -
viewed by Simandl (2004). If there are no anom a lies up -
stream or within trib u tar ies of the rivers that were sam pled,
then the in di ca tor min er als are most likely lo cal. More work 
is re quired to de ter mine the source of these anom a lies and
to con firm if these Cr-spi nels are lamproite/kimberlite
derived.

The Dunvegan For ma tion in the Fort Nel son area con -
tains Cr-spi nels (e.g., sam ples NEBC-23 and 43). Sys tem -
atic sam pling and anal y ses of cut tings from oil and gas
wells for heavy min er als is rec om mended to gain better
back ground in for ma tion about po ten tial sources of these
KIMs.

If the glaciofluvial and flu vial sam pling in the neigh -
bour ing re gions of Al berta and the North west Ter ri to ries do 
not re veal high con cen tra tions of in di ca tor min er als, then
the sig nif i cance of the in di ca tor anom a lies pre sented on
Fig ure 2 will be fur ther en hanced, point ing to a local
provenance.

CONCLUSION

The re sults of this re con nais sance kimberlite/di a mond
in di ca tor min eral study, in com bi na tion with the tec tonic
set ting of north east ern BC and most re cent base ment age
dates, sug gests that north east ern BC has po ten tial to con -
tain kimberlite/lamproite-hosted diamonds.

The pres ence of po ten tial in di ca tor min er als (Cr-
spinels) within the Dunvegan For ma tion sup ports the hy -
poth e sis that paleoplacer di a mond de pos its may be pres ent. 
How ever, this also opens the pos si bil ity that some of the
KIMs in glaciofluvial or flu vial sed i ments may have been
de rived from sed i men tary bed rock, rather than di rectly
from kimberlite or lamproite pipes. Cr-spinel is par tic u larly 
re sis tant to weath er ing and to trans port-in duced abra sion; it 
is a min eral that is rel a tively prone to re cy cling. Most
pyrope gar nets (mainly G9 and one G10), en coun tered in
this study, come from glaciofluvial sam ples that are lo cated
in the Etsho Pla teau re gion. These pyropes are as so ci ated
with a va ri ety of other KIMs, in clud ing Cr-di op side, sug -
gest ing a more prox i mal source. As ex pected, ac tive river
sediments have a high, largely Cr-spinel indicator mineral
content.

The di a mond re ported from sam ple NEBC-11 may
have been de rived from any of the sam ples in the NEBC-1
to 11 se ries. An other pos si bil ity is that it came from sam -
ples sub mit ted by a pre vi ous cli ent (i.e., con tam i na tion).
Fol low-up geo log i cal, geo chem i cal and geo phys i cal stud -
ies re lated to KIMs and di a mond tar gets are justified in
northeastern BC.
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