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INTRODUCTION

The pres ence of di at o mite in the Quesnel area has been
known since 1877 (Dawson, 1877). Over the years, the di -
at o mite de pos its have been sub jected to a num ber of ex am i -
na tions by both gov ern ment agen cies and in dus try. Some
ex am ples of work are Reinecke (1920), Eardly-Wil mot
(1928), Cummings (1948) and McCammon (1960). In
1963, Godfrey pre pared sev eral un pub lished geo log i cal re -
ports for Pa cific Di at o mite Ltd. of Ed mon ton (Godfrey,
1963), and Visman and Picard (1969) fo cused on a new
pro cess for the ben efi ci ation of Quesnel di at o mite. In 1994, 
Hora and Han cock sam pled di at o mite out crops in the
Quesnel area as part of an in dus trial min er als as sess ment
(Hora and Han cock, 1995). The an a lyt i cal re sults that fol -
lowed this as sess ment pro vide the ba sis for this pa per. In
the west ern United States, sim i lar de pos its were sub ject to
ex ten sive pro cess ing stud ies by the United States Bu reau of 
Mines (Skin ner et al., 1944) before being developed by the
industry into high-value products.

HISTORY OF DIATOMITE
DEVELOPMENT IN THE QUESNEL
AREA

From 1937 un til 1969, Fairey and Cunliff, later Fairey
and Co. Ltd. of Van cou ver, used the di at o mite from
Quesnel (Lot 6182 north of Quesnel air port) for in su la tion,
ce ramic prod ucts and pozzolanic ce ment admixtures.

Con sid er able ef fort was ex pended be tween 1938 and
1942 to de velop the di at o mite from the Buck Ridge area
south of Quesnel. Work was ini ti ated by the owner, P.G.
Lepetich, with the as sis tance of the BC Min is try of En ergy,
Mines and Pe tro leum Re sources with the goal of pro duc ing
di at o mite suit able for min eral fill ers and fil tra tion prod ucts, 
but without any success.

In 1963, Crownite Di a toms Ltd. of Cal gary be gan de -
vel op ment of a pit on the west ern edge of Quesnel (Lot 906) 
and con struc tion of a pro cess ing plant near the con flu ence
of the Fra ser and Quesnel rivers. Their main prod ucts were
in dus trial and do mes tic absorbents and anti-cak ing agents

for fer til izer pel lets. In 1982, the plant was re lo cated ad ja -
cent to the pit site and op er ated briefly un der the name
Microsil In dus trial Min er als Ltd. Com pe ti tion from West -
ern Clay Prod ucts of Kamloops and an in ad e quate mar ket -
ing strat egy were two fac tors that con trib uted to the closure
of the Quesnel plant and pit in 1984.

Dur ing the 1990s, reg u lar ship ments of di at o mite were
made from a pit opened on Lot 1615 in the Buck Ridge area
by Clayburn In dus tries Ltd. (Fig 1). Clayburn, based in
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This pub li ca tion is also avail able, free of charge, as col our
dig i tal files in Adobe Ac ro bat® PDF for mat from the BC
Min is try of En ergy, Mines and Pe tro leum Re sources website at
http://www.em.gov.bc.ca/Min ing/Geolsurv/Pub li ca tions/cat a log/
cat_fldwk.htm Fig ure 1. Lo ca tion map of the study area.



Abbotsford, BC, shipped small quan ti ties of di at o mite from 
the pit to its plant to man u fac ture sev eral grades of in su la -
tion bricks for sev eral years be tween 1990 and 1998. More
eco nom i cal di at o mite im ports from the United States was
one of the fac tors that con trib uted to the dis con tinu a tion of
this small-scale min ing op er a tion. At pres ent, both pits on
Lots 906 and 1615 are recontoured and reclaimed.

DIATOMITE DEPOSITS

Geology

Quesnel di at o mite has been de scribed as the Crownite
For ma tion (Rouse and Mathews, 1979). It is a hor i zon tal
layer of diatomaceous earth, ap prox i mately 12 m thick, of
Mid dle to Late Mio cene age, be tween 13 and 8 Ma. Di a tom
spe cies con tained within in clude Melosira pancipunctata,
Melosira granulata, Melositra undulata, Fragilaria
virescense, Cascinodiscus punctuatus and Eurinella sp,
which were iden ti fied by Rouse (1959).

The Crownite For ma tion is the youn gest of the Mio -
cene sed i men tary units in the area and is un der lain by the
Fra ser Bend For ma tion (Rouse and Matthews, 1979). Fra -
ser Bend sed i men tary rocks con sist of mostly gravel in the
lower 50 m and al ter nat ing sand, silt, clay and fine gravel in
the upper 90 m.

The Crownite For ma tion is over lain by the Chil cotin
ba salt of the Late Mio cene. The ba salt forms a solid cap to
many di at o mite sec tions be tween the town of Quesnel and
the Al ex an dria ferry, ~50 km to the south. Co lum nar joint -
ing, pil low lava and palagonite brec cia are com mon fea -
tures of the basalt cap.

Di at o mite is found in nu mer ous show ings over the en -
tire dis tance west of the Fra ser River be tween the site of the
orig i nal di at o mite dis cov ery on the Black wa ter River
(Lot 1469, south east cor ner; Dawson, 1877) and the Al ex -
an dria ferry (Fig 1). Most are mi nor ex po sures in roadcuts,
gul lies, slide scarps and an i mal bur rows. The best ex po -
sures are in the ar eas of Big Bend, the Crownite pit on
Lot 906 and the Clayburn pit on Lot 1615.

Di at o mite beds are not uni form in ap pear ance. Some of 
the lay ers are mas sive, while oth ers are bro ken into small
an gu lar frag ments 5 to 10 cm in size. The col our is gen er -
ally pale beige to white, with var i ous darker and lighter
shades. Nei ther frac ture den sity nor col our seem to cor re -
late with chem i cal com po si tion. There is a rusty weath er -
ing, harder and denser bed about 20 cm thick in ap prox i -
mately the mid dle of the unit, iden ti fied by McCammon
(1960) as pumicite with some di a toms and silt. This layer
has been found in a num ber of sites in the Quesnel area and
may be con sid ered a marker ho ri zon rep re sent ing a vol ca -
nic event that oc curred during the deposition of the
Crownite Formation.

Re ported an a lyt i cal data from grab sam ples dur ing
pre vi ous stud ies in di cate that di a toms con sti tute some 75 to 
80% of un pro cessed diatomaceous earth. Be tween 7 and
11% of the sam ples is Al2O3, which is due to the pres ence of 
clay and vol ca nic ash (McCammon, 1960). Be cause of
such vari abil ity in im pu ri ties, se lec tive min ing may be nec -
es sary. If so, Al2O3 dis tri bu tion must be de ter mined; there -
fore, avail able ex po sures were sys tem at i cally chan nel sam -
pled over all ac ces si ble thick nesses. Three sites were
avail able for such sam pling: nat u ral ex po sures in the Big
Bend area, the Crownite pit and the Clayburn pit. Sam ples

were col lected from ham mer and shovel-cut chan nels in
50 cm seg ments from beds with uni form ap pear ance, or in
shorter seg ments in the cases of sudden changes in colour
or density of the sediment.

The en tire Mio cene se quence has been sub jected to ex -
ten sive grav i ta tional block slid ing that is best ob served on
the west ern side of the Fra ser River be tween Big Bend and
Al ex an dria. The di at o mite ex po sures have been mildly dis -
turbed, ap par ently by mo tion on ex ten sive fault blocks,
many of which af fect the whole Mio cene sed i men tary se -
quence and are pres ently ac tive. Some slide blocks, par tic u -
larly in the area be tween Narcosli Creek and Fra ser River
south of Quesnel, are sev eral kilo metres in length and up to
300 m wide. The ver ti cal dis place ment of in di vid ual
blocks, as ob served from re cently ac tive scarps, has been
from 1 to 2 m, up to more than 10 m. The di at o mite has,
there fore, been ex posed at dif fer ent el e va tions, lead ing to
greatly over es ti mated thick nesses in the past. It is ap par ent
that prac ti cally the en tire area is en com passed by a mas sive
slide zone par al lel to the river. Al though the slide blocks
show signs of be ing re cently ac tive, many farm build ings
and res i dences con structed on them do not ap pear to have
foun da tion prob lems. The slides, which prob a bly de vel -
oped within the last 10 000 years, are now in equi lib rium
with the ero sive forces of the river and grav ity forces of the
soil mass within the slide, and with piezometric pres sures
ex ist ing on fail ure sur faces (Hardy et al., 1978). Min ing
activities in both the Crownite and the Clayburn pits do not
precipitate any noticeable instability.

Big Bend

The Big Bend area has the best nat u ral ex po sures of the 
Crownite For ma tion. Be cause of steep slopes as a re sult of
the Fra ser River un der cut ting its west ern bank, the block
slid ing is ad vanced and in di vid ual blocks are rel a tively
small in size. Some blocks slid ing down the steep slope are
only a few metres wide and a few tens to hun dreds metres in
length. Block slid ing is ac tive, as can be ob served by bent
and in clined trees and fresh slumps and scarps. This sit u a -
tion of fers fresh (if some what haz ard ous) ex po sures of di -
at o mite that are ac ces si ble for sam pling. Sam ples were col -
lected in two sec tions rep re sent ing a 7.5 m thick ness of
di at o mite beds. A vol ca nic ash layer was used as a marker to 
cor re late beds in two sep a rate blocks. Sec tion 1 was sam -
pled from the sur face to the top of a 20 cm rusty, hard, dense
vol ca nic ash layer 5 m from the top (Fig 2). In the sec ond
block, sec tion 2 was sam pled for 2.5 m be low the vol ca nic
marker bed (Fig 3). The marker was not sam pled or
analyzed. Analytical results are shown in Tables 1 and 2.

Crownite Pit

The Crownite pit has the larg est ex po sure of di at o mite
beds in the Quesnel area. The pit was de vel oped on Lot 906
at the west ern edge of the city over an area of ap prox i mately 
300 by 600 m with four benches each 7 m high (Fig 4). The
top bench was de vel oped through di at o mite up into an ir -
reg u lar layer of sandy gravel from 10 to 50 cm thick over -
lain by a ba salt cap com posed of up to 150 cm of pil low lava 
in ter spersed with palagonite brec cia. In spite of ex ten sive
bench ing, fresh ex po sures of di at o mite were rather un com -
mon due to 10 years of aban don ment, slough ing and use of
the pit by lo cal all-ter rain ve hi cles and dirt bik ers. There -
fore, the di at o mite had to be sam pled in five dif fer ent seg -
ments to ob tain a com plete com pos ite sec tion. Trac ing the
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marker ho ri zon is dif fi cult. It is prob a ble that sam pling of
some parts of the sec tion was du pli cated, be cause of one or
pos si bly two slump blocks be tween the top and bot tom
benches. Since the sam pling fol lowed the rain wa ter rills
across the benches at ap prox i mately 45° dip, the 15 m of
samples represent approximately 10 m of vertical thickness 
(Fig 5, Table 2).

Clayburn Pit

The Clayburn pit is lo cated in the Buck Ridge area,
Lot 1615, ap prox i mately 30 km south of Quesnel (Fig 1).
The over bur den has been stripped from this pit over an area
of 100 by 100 m and two faces were ex posed across the
north and south part of the stripped area. The north face has
ex posed the di at o mite bed over a thick ness of 7 ver ti cal
metres (Fig 6). From the over all ter rain con fig u ra tion, it is
es ti mated that the north face is be low the marker bed. The
marker bed is ex posed in the south ern face with di at o mite
for 3 m above and 2.5 m be low it (Fig 7). In all Clayburn pit
ex po sures, the di at o mite beds ex hibit fea tures in di cat ing
slump ing and dis place ment, such as bed ding plane de for -
ma tion, frac tures filled with de bris and soil, and an off set of
the marker bed by ap prox i mately 1 ver ti cal metre. A mi nor

scarp along the west ern lim its of Lot 1615, and dis place -
ment of ba salt boul ders, sug gests the pres ence of a block
slide plane. In the mid dle of the south ern face, a shal low,
10 m wide de pres sion in the Crownite For ma tion is infilled
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Fig ure 3. Site of Big Bend Sec tion 2, Quesnel area. A rusty-col -
oured bed in the up per left cor ner is the vol ca nic ash marker bed.

SiO2 TiO2  Al2O3 Fe2O3* MnO MgO CaO Na2O K2O P2O5 LOI Total Ba Cr**

(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (ppm) (ppm)

50366 BigBnd-1-0 69.48 0.41 11.74 4.29 0.03 1.06 0.58 0.36 0.88 0.05 10.53 99.47 495 94 Section 1  0.0� 5.0 m

50367 BigBnd-1-0.5 70.94 0.4 10.93 3.97 0.02 1.06 0.5 0.33 0.87 0.05 10.24 99.37 466 107

50368 BigBnd-1-1.0 70.46 0.5 10.45 3.94 0.05 0.97 0.48 0.29 0.75 0.05 10.67 98.66 399 79

50369 BigBnd-1-1.5 65.41 0.41 12.15 4.35 0.03 1.02 0.59 0.33 0.8 0.05 14.35 99.54 438 105

50370 BigBnd-1-2.0 68.72 0.58 10.76 3.79 0.05 0.94 0.51 0.28 0.81 0.05 12.04 98.58 417 73

50372 BigBnd-1-2.5 66.92 0.53 11.55 4.75 0.13 1.02 0.54 0.32 0.91 0.07 12.18 98.97 463 87

50373 BigBnd-1-3.0 58.68 0.34 9.96 11.58 0.6 1 0.61 0.26 0.79 0.13 16 100 433 72

50374 BigBnd-1-3.5 65.98 0.52 11.39 3.73 0.03 1.02 0.47 0.39 0.87 0.06 14.62 99.13 447 83

50375 BigBnd-1-4.0 62.09 0.5 13.32 4.37 0.03 1.06 0.62 0.33 0.89 0.06 15.84 99.16 454 89

50376 BigBnd-1-4.5 38.63 0.35 7.3 29.2 1.07 0.34 0.74 0.65 1.92 0.28 18.29 98.81 393 -10

50377 BigBnd-1-5.0 59.19 0.57 15.9 5 0.04 1.21 0.63 0.36 1.04 0.07 15.33 99.4 519 101

50378 BigBbd-2-0.5 59.95 0.73 16.52 5.22 0.06 1.29 0.53 0.36 1.01 0.07 12.89 98.69 532 104 Section 2  0.0� 3.0 m

50379 BigBnd-2-1.0 60.56 0.73 16.47 4.98 0.03 1.33 0.54 0.38 1.06 0.07 12.76 98.97 545 94

50380 BigBnd-2-1.5 61.52 0.64 15.47 4.94 0.07 1.29 0.55 0.38 1 0.07 13.47 99.5 875 97

50381 BigBnd-2-2.0 61.03 0.58 16.01 5.46 0.07 1.38 0.57 0.41 1.04 0.07 13.11 99.79 526 118

50382 BigBnd-2-2.5 60.77 0.68 15.67 5.61 0.12 1.36 0.53 0.39 1.03 0.07 12.86 99.15 517 93

50383 BigBnd-2-2.5 60.56 0.66 15.48 5.63 0.11 1.38 0.49 0.37 1.02 0.07 13.21 99.04 510 112

Lab No. Field No.

TABLE 1. CHEMICAL COMPOSITIONS OF BIG BEND SAMPLES, QUESNEL AREA, ANALYZED BY X-RAY FLUORESCENCE
(XRF) FROM THE BONDAR AND CLEGG LABORATORY.

Fig ure 2. Site of Big Bend Sec tion 1, Quesnel area.
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SiO2 TiO2  Al2O3 Fe2O3* MnO MgO CaO Na2O K2O P2O5 LOI Total Ba Cr**

(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (ppm) (ppm)

50384 CR0-0.5 65.31 0.56 12.04 5.3 0.21 1.55 1.41 0.88 0.96 0.16 11.32 99.77 627 104 Section 1  0.0� 8.3 m

50385 CR0.5-1.0 64.32 0.73 12.33 5.27 0.07 1.6 1.49 1.01 0.99 0.15 10.82 98.85 598 123

50386 CR1.0-1.5 64.39 0.62 12.56 4.61 0.03 1.47 0.98 0.64 0.87 0.08 12.72 99.03 523 96

50387 CR1.5-2.0 63.29 0.49 11.84 4.31 0.06 1.34 1.9 0.44 0.75 0.06 14.22 98.76 504 83

50388 CR2.0-2.5 67.82 0.41 10.59 3.97 0.02 1.2 0.63 0.41 0.69 0.05 13.26 99.1 403 83

50389 CR2.5-3.0 67.28 0.49 11.14 4.07 0.02 1.3 0.65 0.44 0.73 0.05 12.91 99.13 422 86

50390 CR3.0-3.5 66.85 0.48 10.61 3.93 0.02 1.23 0.58 0.42 0.78 0.05 14.01 99.03 629 99

50391 STD SY2 59.91 0.18 12.31 6.18 0.32 2.71 8.03 4.36 4.46 0.42 1.19 100.11 415 -10

50392 CR3.5-4.0 68.37 0.41 11.3 4.12 0.02 1.33 0.58 0.44 0.85 0.05 12.56 100.09 460 90

50393 CR4.0-4.5 66.87 0.42 10.69 4.16 0.02 1.29 0.57 0.39 0.81 0.05 13.07 98.41 573 133

50394 CR4.5-5.0 69.09 0.42 10.47 4 0.02 1.25 0.6 0.42 0.76 0.05 11.86 98.99 442 81

50395 CR5.0-5.5 67.47 0.4 10.55 4.06 0.03 1.23 0.59 0.43 0.79 0.05 12.89 98.55 484 79

50396 CR5.5-5.95 68.48 0.37 10.37 3.9 0.06 1.18 0.53 0.35 0.71 0.04 12.79 98.83 399 85

50397 CR5.95-6.3 68.43 0.35 9.99 3.84 0.03 1.14 0.51 0.35 0.72 0.04 13.44 98.89 396 145

50398 CR6.3-7.0 66.97 0.41 10.79 4.16 0.05 1.26 0.58 0.43 0.83 0.05 13.17 98.75 437 110

50399 CR7.0-7.6 67.64 0.4 10.51 4.09 0.02 1.14 0.6 0.44 0.81 0.04 12.99 98.74 485 116

50400 CR7.6-7.8 68.13 0.39 9.1 7.32 0.02 0.87 0.46 0.35 1.26 0.06 10.99 99.05 855 127

50401 CR7.67.8(DU) 67.96 0.42 9.39 7 0.02 0.91 0.47 0.38 1.19 0.06 11.24 99.15 980 112

50402 CR7.8-8.3 68.58 0.41 10.19 3.86 0.02 1.15 0.68 0.47 0.78 0.05 12.86 99.11 468 148

50403 CR2-0.0-0.3 65.12 0.41 11.53 5.85 0.15 1.33 0.8 0.41 0.86 0.1 12.38 99.2 2524 84 Section 2  0.0� 4.0 m

50404 CR2-0.3-0.8 66.23 0.44 12.31 4.71 0.06 1.33 0.67 0.4 0.89 0.06 12.19 99.35 488 97

50405 CR2-0.8-1.3 65.29 0.46 12.9 4.73 0.04 1.36 0.68 0.42 0.9 0.05 12.73 99.61 445 75

50406 CR2-1.3-1.9 66.34 0.42 11.4 5.52 0.12 1.34 0.67 0.38 0.87 0.08 12.19 99.39 503 72

50407 CR2-1.9-2.3 58.16 0.34 9.72 11.92 0.47 1.31 1.86 0.32 0.74 0.9 14.09 99.9 593 68

50408 CR2-2.3-2.8 67.3 0.43 11.07 4.14 0.05 1.21 0.61 0.38 0.81 0.08 13.15 99.28 419 109

50409 CR2-2.8-3.2 68.47 0.42 10.57 3.94 0.05 1.15 0.56 0.36 0.78 0.06 12.76 99.17 425 122

50410 CR2-3.2-3.6 66.88 0.44 11.47 4.15 0.06 1.21 0.79 0.52 0.83 0.09 13.06 99.55 461 85

50411 Std SY2 59.73 0.13 12.27 6.19 0.32 2.69 8.03 4.36 4.52 0.42 1.79 100.49 406 -10

50412 CR2-3.6-4.0 66.6 0.4 11.37 4.35 0.05 1.26 0.65 0.38 0.86 0.12 13.22 99.31 436 82

50413 CR3-0.0-0.5 68.38 0.46 10.76 3.95 0.02 1.13 0.62 0.37 0.8 0.04 12.51 99.09 401 88 Section 3  0.0� 8.0 m

50414 CR3-0.5-1.2 67.53 0.47 10.49 3.89 0.02 1.08 0.62 0.34 0.75 0.04 13.86 99.14 405 76

50415 CR3-1.2-1.5 71.95 0.44 8.54 2.94 0.01 0.89 0.55 0.28 0.7 0.05 12.51 98.92 488 103

50416 CR3-1.5-2.0 71.41 0.41 8.5 3 0.01 0.88 0.57 0.28 0.58 0.04 13.06 98.78 321 72

50417 CR3-2.0-2.5 70.25 0.36 9.96 3.78 0.02 1.01 0.69 0.39 0.7 0.04 12.32 99.57 373 107

50418 CR3-2.5-3.O 70.08 0.44 9.34 3.33 0.02 0.97 0.57 0.31 0.67 0.04 12.87 98.7 559 76

50419 CR3-3.0-3.5 70.11 0.48 9.46 3.35 0.02 0.99 0.6 0.33 0.67 0.04 12.5 98.6 421 73

50420 CR3-3.5-4.0 70.68 0.48 9.21 3.18 0.03 0.95 0.59 0.3 0.65 0.04 12.53 98.69 447 78

50421 CR33.5-4(DU) 71.04 0.47 9.38 3.3 0.03 0.98 0.61 0.33 0.66 0.04 12.07 98.99 671 105

50422 CR3-4.0-4.5 71.48 0.33 9.01 3.33 0.06 0.94 0.63 0.35 0.64 0.04 12.64 99.49 378 71

50423 CR3-4.5-5.0 70.22 0.46 9.58 3.38 0.03 0.98 0.61 0.36 0.67 0.04 12.51 98.89 399 94

50424 CR3-5.0-5.5 69.73 0.49 9.82 3.54 0.05 1.03 0.67 0.47 0.73 0.05 12.17 98.82 588 71

50425 CR3-5.5-6.0 65.88 0.48 11.14 3.91 0.21 1.16 0.66 0.47 0.9 0.06 12.84 -9 10000 73

50426 CR3-6.0-6.5 65.87 0.48 12.08 4.58 0.1 1.27 0.65 0.44 0.94 0.05 12.76 99.27 459 77

50427 CR3-6.5-7.0 51.75 0.35 8.87 19.04 0.35 1.27 1.1 0.3 0.68 0.43 15.55 99.79 905 57

50428 CR3-7.0-7.2 53.57 0.39 9.2 16.75 0.26 1.31 1.11 0.31 0.71 0.43 15.45 99.54 405 56

50429 CR3-7.2-8.0 65.3 0.59 12.34 4.56 0.07 1.23 0.68 0.41 0.89 0.06 12.8 98.98 450 83

50430 CR4-0.0-0.4 73.53 0.24 6.71 4.56 0.07 0.87 0.38 0.28 0.56 0.06 11.93 99.23 287 75 Section 4  0.0� 4.3 m

50431 STD SY2 59.46 0.28 12.25 6 0.31 2.66 7.97 4.36 4.44 0.42 1.12 99.31 409 12

50432 CR4-0.4-0.9 68.48 0.3 7.29 4.04 0.14 0.85 4.29 0.43 0.67 2.54 10.79 99.9 682 78

50433 CR4-0.9-1.5 73.41 0.4 8.13 3.31 0.03 0.98 0.6 0.37 0.7 0.12 11.01 99.11 441 91

50434 CR4-1.5-2.0 72.28 0.39 8.62 3.41 0.02 1.09 0.46 0.34 0.7 0.04 11.84 99.24 387 76

50435 CR4-2.0-2.5 72.37 0.39 8.38 3.32 0.02 1.05 0.44 0.33 0.66 0.04 11.94 98.99 392 74

50436 CR4-2.5-3.0 73.13 0.31 8.24 3.38 0.05 1.05 0.45 0.33 0.68 0.04 11.97 99.67 330 111

50437 CR4-3.0-3.5 70.64 0.36 9.54 3.75 0.06 1.2 0.53 0.42 0.77 0.04 12.45 99.82 511 82

50438 CR4-3.5-4.0 71.62 0.36 8.94 3.59 0.06 1.08 0.5 0.34 0.65 0.04 12.26 99.49 376 78

50439 CR4-4.5-4.3 74.3 0.3 7.41 2.88 0.06 0.9 0.43 0.32 0.56 0.03 12.31 99.54 302 66

50440 CR5-0.0-0.3 46.95 0.31 8.63 24.74 0.34 1.25 0.88 0.31 0.71 0.38 15.54 100.1 539 89 Section 5  0.0� 4.5 m

50441 CR50-0.3(DU) 47.05 0.3 8.61 25.64 0.45 1.23 0.9 0.32 0.71 0.4 15.11 100.78 552 70

50442 CR5-0.3-0.8 66.34 0.46 12.12 4.92 0.04 1.27 0.6 0.42 0.91 0.07 12.6 99.81 506 131

50443 CR5-0.8-1.1 67.16 0.49 11.79 4.34 0.04 1.24 0.6 0.43 0.89 0.06 12.63 99.73 523 99

50444 CR5-1.1-1.6 52.68 0.38 9.42 19.03 0.35 1.2 0.74 0.37 0.76 0.25 15.01 100.25 523 59

50445 CR5-1.6-1.9 65.66 0.46 11.79 5.17 0.06 1.27 0.59 0.38 0.89 0.07 13.13 99.55 750 81

50446 CR5-1.9-2.1 53 0.35 9.48 18.44 0.31 1.18 0.72 0.36 0.78 0.25 15.37 100.3 529 59

50447 CR5-2.1-2.5 65.01 0.45 12.13 5.11 0.18 1.25 0.75 0.52 1.01 0.07 13.3 99.89 1076 74

50448 CR5-2.5-3.0 65.89 0.53 11.94 4.81 0.08 1.21 0.97 0.68 1.18 0.08 12.16 99.6 651 75

50449 CR5-3.0-3.5 68.22 0.46 11.09 4.21 0.03 1.2 0.61 0.48 0.98 0.06 12.39 99.79 547 85

50450 CR5-3.5-4.0 75.67 0.27 6.15 2.77 0.07 0.74 0.4 0.28 0.48 0.04 12.08 99 391 70

50451 STD SO2 52.24 1.34 15.16 7.69 0.09 0.88 2.69 2.52 2.88 0.69 14.01 100.28 888 -10

50452 CR5-4.0-4.5 75.65 0.24 6.33 2.84 0.2 0.74 0.4 0.27 0.52 0.04 11.67 98.94 340 66

Field No.Lab. No.

TABLE 2. CHEMICAL COMPOSITIONS OF CROWNITE PIT SAMPLES, QUESNEL AREA, ANALYZED BY X-RAY
FLUORESCENCE (XRF) FROM THE BONDAR AND CLEGG LABORATORY.



with 10 cm of silt, small peb bles, char coal, di at o mite frag -
ments and up to 1 m of palagonite brec cia in ter spersed with
pillow basalt (Fig 9). Table 3 presents the analytical results.

Corral Scarp

About 5 km south east of the Clayburn pit, an ex po sure
of di at o mite 15 m wide and 3 m high is lo cated be tween the
road to the Al ex an dria ferry and the Fra ser River, next to a
cor ral on the Lepetich farm. White, mas sive, blocky di at o -
mite is ex posed on a scarp/slump plane (Fig 10). Anal y sis
of the sam ple taken from this out crop (Ta ble 4) in di cates
low clay con tam i na tion, com pa ra ble to some samples from
the Clayburn pit.

DIATOMITE PRODUCTION AND END
USES

In 2006, 799 000 tonnes of di at o mite was pro duced
from 11 sep a rate min ing ar eas and 9 pro cess ing fa cil i ties in
the west ern United States (Cal i for nia, Ne vada, Or e gon and
Wash ing ton). Of this ton nage, 59% is used for fil tra tion,
22% is used as ce ment in gre di ent, 9% is for fill ers, 5% for
absorbents, 2% for in su la tion and 3% for a va ri ety of other
mi nor ap pli ca tions (Founie, 2007). De pos its in Ne vada,
Or e gon and Wash ing ton are lac us trine in or i gin and are
com posed of di a toms like those of the Quesnel de pos its.
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Fig ure 4. Crownite pit with the benches and sec tion lo ca tions.

Fig ure 5. Ex pos ing the bed rock for chan nel sam pling.

Fig ure 6. Sam pling the south face above the marker bed; 
Clayburn pit, Quesnel area.

Fig ure 7. Sam pling the south face be low the marker bed with 1 m
ver ti cal dis place ment; Clayburn pit, Quesnel area.



Di at o mite from these deposits is processed into high-value
end products.

Two sam ples of com mer cial di at o mite — one from Ne -
vada and the other from Or e gon — have the fol low ing main 
com po nents: the sam ple from Love lock, Ne vada has
89.75% SiO2, 3.08% Al2O3, 1.33% Fe2O3 and an LOI of
4.70%. The sam ple from Vale, Or e gon has 87.92% SiO2,
3.66% Al2O3, 1.37% Fe2O3 and an LOI of 5.15% (Breese
and Bodycomb, 2006).

Ac cord ing to Harben (1995), com mer cial di at o mite
con tains from 85 to 94% SiO2, from 1 to 7% Al2O3 and from 
0.4 to 2.5% Fe2O3. Dif fer ent end uses have a num ber of spe -
cific re quire ments in dry and wet den sity, siz ing, me dian
pore size, oil ab sorp tion and permeability.
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Fig ure 8. Sam pling the north face of the Clayburn pit, Quesnel
area.

Fig ure 9. Ba salt flow fill ing a shal low de pres sion in Crownite For -
ma tion top; Clayburn pit, Quesnel area.

SiO2 TiO2 Al2O3 Fe2O3* MnO MgO Ba CaO Na2O K2O LOI Cr P2O5 Total S Tot

(%) (%) (%) (%) (%) (%) (ppm) (%) (%) (%) (%) (%) (%) (%) (%)

49059 Clay - M - Min - 0 70.48 0.41 8.4 2.69 0.03 0.89 295 0.35 0.43 0.49 14.46 64 0.03 98.7 0.38 North face upper samples

49060 Clay - M - Min - 0.5 71.39 0.38 7.62 2.34 0.04 0.83 309 0.29 0.44 0.45 14.22 41 -0.03 98.04 0.37 0.0� 3.5 m 

49061 Clay - M - Min - 0.5 (Rep.) 71.97 0.32 7.66 2.41 0.04 0.84 291 0.29 0.45 0.46 14.21 55 -0.03 98.69 0.38

49062 Clay - M-Min - 1.0 72.18 0.37 7.18 2.45 0.01 0.87 276 0.26 0.43 0.44 14.03 41 -0.03 98.25 0.4

49063 Clay - M-Min - 1.5 73.18 0.34 6.34 2.83 0.02 0.79 267 0.32 0.38 0.38 13.91 34 0.03 98.56 0.37

49064 Clay - M-Min - 2.0 72.9 0.31 6.11 3.16 0.02 0.72 246 0.32 0.33 0.38 13.58 44 0.03 97.89 0.25

49065 Clay - M-Min - 2.5 72.09 0.29 6.54 3.48 0.02 0.76 262 0.32 0.33 0.39 13.89 37 0.03 98.17 0.25

49066 Clay - M-Min - 3.0 70.89 0.3 6.81 3.75 0.04 0.87 265 0.41 0.4 0.42 14.38 41 0.04 98.34 0.41

49067 Clay - M-Min - 3.5 71.2 0.31 6.42 3.93 0.04 0.84 267 0.31 0.35 0.39 14.64 34 0.04 98.49 0.35

49068 Clay - M - Plus - 0 67.02 0.5 10.88 3.02 0.03 0.83 333 0.38 0.34 0.55 14.58 58 0.03 98.2 0.13 North face lower samples

49069 Clay - M-Min - 0.5 66.84 0.53 11.43 3.21 0.02 0.94 381 0.45 0.36 0.59 14.35 70 0.04 98.81 0.21 0.0� 3.5 m

49070 Clay - M-Min - 1.0 64.92 0.51 10.72 3.74 0.03 1.15 358 0.65 0.54 0.56 15.58 58 0.04 98.49 0.58

49071 Std. SO 2 51.83 1.29 14.69 7.4 0.09 0.81 851 2.6 2.37 2.77 14.43 30 0.66 99.02 0.03

49072 Clay - M-Min - 1.5 63.81 0.54 10.74 4.3 0.03 1.17 392 0.76 0.53 0.57 15.81 62 0.05 98.36 0.58

49073 Clay - M-Min - 2.0 64.09 0.53 10.38 3.35 0.03 1.24 366 0.8 0.53 0.54 15.89 64 0.04 97.46 0.72

49074 Clay - M-Min - 2.5 66.01 0.51 10.59 2.97 0.02 1.07 384 0.46 0.46 0.55 15.4 70 0.04 98.13 0.35

49075 Clay - M-Min - 3.0 65.15 0.52 10.64 2.97 0.02 1.18 311 0.72 0.47 0.52 15.7 57 -0.03 97.92 0.64

49076 Clay - M-Min - 3.5 63.39 0.47 10.61 4.17 0.02 1.25 308 0.97 0.43 0.48 16.03 58 -0.03 97.86 0.63

49077 Clay Top 1 65.5 0.41 10.03 4.69 0.04 1.26 386 0.82 0.42 0.58 14.6 64 0.04 98.44 0.24 South face upper samples

49078 Clay Top 2 64.32 0.44 8.9 6.39 0.1 1.58 379 0.94 0.5 0.53 14.91 61 0.05 98.7 0.34 0.0� 3.0 m

49079 Clay Top 3 69.09 0.42 7.84 3.89 0.05 1.3 333 0.67 0.58 0.5 13.99 60 0.04 98.41 0.35

49080 Clay Top 4 69.07 0.52 9.57 3.71 0.03 0.93 567 0.76 0.79 0.94 12.44 54 0.05 98.88 0.11

49081 Clay Top 4 (Rep.) 68.89 0.5 9.64 3.74 0.03 0.95 538 0.75 0.79 0.95 12.45 47 0.05 98.8 0.11

49082 Clay Top 5 71.83 0.42 7.79 2.68 0.01 0.85 371 0.38 0.39 0.55 13.31 53 0.04 98.29 0.08

49083 Clay Top 6 75.84 0.25 6.07 2.14 0.01 0.68 303 0.36 0.37 0.42 12.84 45 0.03 99.04 0.11

49084 Clay Low -1 73.24 0.36 7.08 2.35 0.01 0.79 319 0.36 0.35 0.43 13.24 49 0.03 98.27 0.14 South face lower samples

49085 Clay Low -2 75.35 0.31 6.37 2.18 0.04 0.64 285 0.27 0.25 0.37 12.8 49 -0.03 98.61 0.02 0.0� 2.5 m

49086 Clay Low -3 76.56 0.24 5.49 2.01 0.02 0.55 252 0.25 0.22 0.33 12.66 46 -0.03 98.36 0.02

49087 Clay Low -4 76.42 0.29 5.12 1.96 0.02 0.58 239 0.52 0.27 0.33 12.56 36 -0.03 98.1 0.04

49088 Clay Low -5 76.51 0.31 5.31 1.91 0.02 0.55 241 0.39 0.23 0.33 12.56 44 -0.03 98.15 0.04

Field No.Lab. No.

TABLE 3. CHEMICAL COMPOSITION OF CLAYBURN PIT SAMPLES; ALL ELEMENTS ANALYZED BY X-RAY FLUORESCENCE
(XRF) BY THE BONDOR AND CLEGG LABORATORY, EXCEPT FOR TOTAL S, WHICH WAS ANALYZED BY THE LECO

INSTRUMENTS METHOD AT THE BONDAR AND CLEGG LABORATORY.



CONCLUSIONS

Proven pro duc tion re cords in di cate that Quesnel di at o -
mite is suit able for end uses hav ing low pu rity re quire -
ments, such as in su la tion bricks, pozzolan ad mix tures and
do mes tic and in dus trial absorbents. At tempts to de velop
higher-end value prod ucts in the past have not suc ceeded. It 
should be men tioned here, though, that the ma jor in dus try
de vel op ment of lac us trine di at o mite de pos its in the west ern 
United States has taken place in the last 20 to 30 years and
was pre ceded by ex ten sive pro cess ing stud ies by United
States Bu reau of Mines. There have also been pro cesses de -
vel oped for the ben efi ci ation of Quesnel di at o mite, which
re duced the Al2O3 con tent from 12.38 to 4.8% in the in ter -
me di ate prod uct frac tion (Visman and Picard, 1969). Main
com po nents of Quesnel di at o mite are also not very dif fer -
ent from those published for raw product from commercial
deposits.

Com par ing an a lyt i cal re sults from three main sam pled
sites in our study, there is an ap par ent de crease in Al2O3

con tent from north to south. A sig nif i cant num ber of sam -
ples from the Clayburn pit have Al2O3 val ues be tween 5 and 
8 %, com pared to a few sam ples from the Crownite pit and
only two from the Big Bend. There fore, the ar eas of Buck
Ridge and the Al ex an dria ferry prob a bly have the best po -
ten tial for di at o mite with the low est con tent of im pu ri ties
and future industrial development.
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