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FOREWORD

This paper is a statement of the results obtained
from’the analysis of beach sand from the Tollowing localities:
ﬁoultbee’s Beach,‘Caulfeild'Beaeh, East Beach, the mouth of
Capilano River, Second Beach, Kitsilano Beach and Universiﬁy
Beach. These beaches are widely separated, end great lengths
of shore intervene whose sands have hot been examined. There-
fora, it can not yet be determined. whether the miheral content
of the beach sands in the vicinity of Vancouver show a dis-
tinet lateral variatione. Befofe the resuiﬁs of the minsral
analysié of the sands can be correctly interpreted, a study
‘must be made of the tides, shore currents and the petrology of
the surrounding outerops of rocks. Because of the lack of
time and data, the work recorded here is confined to the

identification of the constituent minefalsg



INTRODUCTION

The area‘in the vieinity of Vancouver is character-
ised by the development of two distinect physiographic types -
lowland and highland. The generalklowland area extends from
the International Boundary %o the north shore of Burrard
Inlet. It is bounded on the north by the mountains of the
Cdast Range, and on the east by the Cascades. The monotony of
the lowland topography is brbkeh by three relatively high
“areas of grdund - Burrard peninsula, Boundary Upland and Point
Roberts Upland.

" The Burrard peninsula lies between Burrard Inlet and
the north arm of the Fraser River. This area is divided in to
two ridges which are separated in the west by False Creek
vailey9 and in the east by the wvalleys of 3till Creek and
Brunette River. The ridges are composed of bedrock, glacial
- drift, interglacial sand and élay and. recent marine énd delta
depositso

'Geologioally speaking, all the rocks of the lowland
are young. The oldest rocks in the region are the Tertiary
. seldimentariess They consist of fairlﬁ well consolidated con-
glomerates; sandstones and shales which have been downwarped
and faulted, then uplifted and eroded.

The Prospect Point eruptives are represenited by
5asickdykes, sills, flows and tuffso The age of these
volcanics is post-Eocene and pre-Pleistocene. They therefore

furnished some of the material for the glacial deposits.
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The Pleistocene deposits are varied in character.
Unconsolidated glacial gravel, sands, silts and clays comprise
the greater part of the sediments. However, interbedded with
ﬁhése are some interglacial sands, silts and clays.

, The highland north of Burrard Inlet is composed of
the Jurassic plutonics of the Coast Range Batholith. The
narrow strip of lowland area that intervenes between the
mountains and the shore is due Lo the deposition of Tertiary
sandstone, glacial drift and the deltas of Capilano River,

Lynn Creek and Seymour Creek.



Chapter I
LABORATORY METHODS

The outline of the 1aboratory methods employed hag
been included in the‘hope that it may be of use in any simiiar'
work undertaken in the fubure.

About two pounds of sand were collected at low tide
from each beach. Clean sand was obtained by secraping away
several ihohes of surface material. A plaee on the beach Waé
chosen wheré there was not likely to be an artificial concen-
tration of heavy minerals by surface irregularities or |
peculiar waﬁe action.

After the sand had been thoroughly driéd, it was put
through a fourteen-mesh screen to remove any large rock frag-
ments or shells. Three twenty-five gram specimens were
obtained by coning and quartering, and each of these Was
treated separately in order that the results might be compared.

The carbonates, mostly shell material, were removed
by soaking the sand in dilute hydrochloric acid. The percent-
age was calculated from the loss in weight by the send.

Bromoform, which has a specific grevity of 2;9,
proved & satisfae%ory medium for Goncentrating the heavy
mineralse. About 250 c.c. of this liquid was poured into a
one«liter gless separating funnel, and the dry sand wag slowly
added;’ The funnel was stoppered,.and the mixture allowed to
stand for an hour without disturbaﬁeeo The heavy minerals,

Which,had settled to the bottom of the funnel, were then drawn
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off. Since the Tirst éeparation is not always complete, the
contents of the funnel were stirred and 20 c.c. of bromoform
"added. When thé remaining heavy minera1s had been~cémplete1y
precipitated, they were drained into the begker containing the
first crop. The light minerals were washed from the funnel
with bromoform. The light and heavy crops were carefully
washed, dried and welghed., &

The magnetic material was removed from the heavy
concentrate with a small horse~shoe magneto

The microscope was used to identify the miheralse
The light and heavy crops were examined separately. The
agglomeration of minerals was spread but on white paper under
the binoculars, and the grain singled out for identification
was removed on the tip of a camel's=hair brush to a glass
slide for exémination,under the microscope with a low or
médium~power lens. The grain was then orushed; and the frag-
ments spread over three or four glass slides. The refractive
index of the mineral was determined by immersion in oils of
different refractive indices. The other optical propefties of
the mineral were also obtained. Even very minute flakes of
minerals yielded clear interference‘figuresg
| Before some of the grains were examined under the
microscope, they were dropped into a beaker of methylene
iodide ﬁhieh has a specific gravity of 3.%., Therefore a
dloSer approximation to the specific gravity of the mineral
was obtained. However, this step usually proved superfluous.

A micrometer eye-piece and a medagm-power lens were

used to estimate the size of the mineral grains.
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The percentage composition of the sand was computed
by counting. The minerals were spread on slides, and examined
under a low-power lens. The average of several fields was
taken as the result. In estihatimg the percentage composition,

the size of the mineral grains was teken into consideration.
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Chapter II
THE MINER&LOGY OF THE SANDS

The following is a summery of the mineralogy of the
fsands which have been asnalysed. The numbers assigned to the
beaches odrrespond to those found on the accompanying map.
The constituents of the light and heavy mineral crops are
listed under their respective headings, and the minerals are

briefly described.

1l Boultbee'l!s Beach

Boultbee's Beach is situated on the eastern side of
& narrow point of Jurassic igneous rocks, which juts into
Burrard Inlet southeast of Horseshoe Bay. ”

Ao )Pereentage, by weight, of carbonates: 4%

B. Percentage, by weight, of heavy minerals: 9%

C. Heavy Minerals

Epidote (75% = by countingg
Hormblende  (10% - by counting
Hypersthene
Zircon
Garnet
Tremolite
Biotite
Pyrite /
Magnetite (2% - by weight) ¢

-

The heavy minerals are of two distinet sizes. One
half of them have an average diameter of o4 mme, and the rest
" have an average diameter of .1 mm.
| The largest grains of epidote are pale green to

Whife,'sugéry and rounded. The small grains are clear, bright
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green prisms,; and may easily be mistaken for olivine.

The hornblende ocecurs as glossy black prismse.

The small brownish-green prisms of hypersthene are
distincetly pleochroic in pink and green tones. |

Several minute crystals of brown zircon were found.
A number of pale yellow and colorless fragments were also
identified as this minerals

Garnets are rare. They are brown and 6paque with
rough’surfaceso

The tremolite prisms are dark grayish-green.

A few of the biotite flakes show a green tinge.

The pyrite fragments are angular.

D¢ Iight Minerals
Quartz - (95% = by counting)
Peldspars
Rock fragmenis

The light minerals,; which are uniform in size, have

an average dilameter of o5 mme.

2o Caunlfeild Beach

Gaulfeild Beach lies in a shallow bay about one-
third of‘a mile east of Point Atkinson. The denuded rocks of .
the Caulfeild formation dip steeply into the sands.

A. Percentage, by weight, of carbonates: 2%

B. Percentage, by weight, of heavy minerals: 5%



Co Heavy Minerals

Epidote (35% - by countingg
Hornblende (20% - by counting
Biotite

Garnet

Voleanic Glass

Pyrite

Chromite

Magnetite (2% - by weight)
Tourmaline ? :

The heavy minerals have an average diameter of 4 mme.
The grainsg of egidote and hornblende have the'same
characteristics as those occurring in the sand of Boulthee's
Beach. |
Some of the bilotite flakes are greens.

The garnets are brown, opaque and well rounded.

Volcanic glass is rare. It is conspicuous because
of the irregular outline of the fragments.

The pyrite fragments are angulare

The chromite grains are rounded.

LOne deep green grain of sand was doubtfully identi-

fied as tourmalines

D, Light Minerals
Quartz (95% - by counting)
Feldspars
Phlogopite
Rock fragments
The average diameter of the light minerals is .5 mm.
Most of the guartz grains are rounded. Some of
them are pale yellow.

The feldspar fragmenis are angular.
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% East Beach

East Beach borders the low=lying strip of glacial
outwash and interglacial deposits which lie to the east of the
West Vancouver Ferry wharf.

Ae Percentage, by weight, of carbonate: 3%

B, Percentage, by weight, of heavy minerals: 7%

C. Heavy Minerals

BEpidote (30% - by eounting%
‘Hornblende (30% = by counting
Hypersthene '

Garnet

Magnetite  (12% - by weight)
The heavy minerals have an average diameter of ®7 MM e
The epldote grains are rounded.
The hornblende,prisms often show‘an alteration to a
micaceoué substance.

Brownish-green hypersthene prisms are rare.

The garnets show no crystal form. They are either

brown and opague or pale pink and transparent.

Do Light Minerals
Quartz © (75% -~ by counting)
Feldspars
Phlogopite
- Rock fragments
The light minerals have an average diameter of .8 mm.
The quariz grains are colorless,; white or yellowe.

The feldspar fragments are angular.

Phlogopite is rare.



 ONYTIHYD

HIYIG A LI SIYIA INn
HPYIG ONYTISLIN

HIVIF aNO2IS

 HIVIF LSV

L TTITA T

S7IFLTNOG

e e o 0y e X =9

PERCENTAGE 7f CARBONATES

. FIGURE 2




gllm

4 The Mouth of Capilano River

This sample of sand was %aken Trom theAdelﬁa of the
Capilano River which cuts through both Jurassic and Tertiary
rocks.

Ao DPercentage, by weight, of carbonates: 8%

B.  Percentage, by weight, of heavy minerals: 10%

C. Heavy Minerals

i

4

Hornblende (60% ~ by counting%
Epidote gzo% by counbing
Hypersthene 5% by counting)
Biotite ‘ :

Garnet

Zircon

Tremolite

Pyrite )
Magnetite (20%

i

i

by weight)

The heavy minerals are‘of two sizes. Some of the
grains have an averageﬁdiam@ter of <1 mme., while others have
an‘average diameter of 5 mms

The prisms of hornblende are shiny and angular.

The epidote varies from comparatively large, rounded
grains to minute prisms.

The hypersthene crystals are olive green prisms.

They are pleochi‘oica Many of them are coated with a red

alteratioh product which makes identification difficult.
The biotite flakes are either black or green.
4 few rough bfown garnets are present, but the

greater number are microscoplc, pink dodecahedrons.

The minute zircon crystels are salmon pink. They

appear amongst the other sand grains like pin-points of light.

Tremolite is rare. It occurs as grey-green Dprisms.



The pyrite fragmemts are very much worn and pitied.

D. Light Minerals

Quartz , 275% - by counting
Feldspars 20% - by counting
Phlogopite

Rock fragments
The 1light minerals have an average dlameter of .5 mm.
The quartz grains are either colorless or white,

The feldspar fragments are angular.

56 Second. Beach
The sand was obtained at the promontory which forms
the western boundary of Second Beach. The Burrard formation
outcrops here, and the surface of the land is covered by a
mantle of glacial till.
A. Percentage, by weight, of carbonate: 4%
B. TPercentage, by weight, of heavy minerals: 1%
Ce Heavy Minerals
. Epidote (45% - by counting)
Hornblende  (45% = by counting)
Garnet
Hypersthene
Biotite
. Rutile
The heavy minerals have an average diameter of .4 mm.
The epidote and hornblende grains were both slightly
rounded., |

Minute pink garnets are rare.

- Hypersthene is also rare. It is either greenish-
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brown or coated with a red mineral.
The blotite is blacks

One grayish-brown crystal of rutile was found.

D, ZLight Minerals
Quartz | 275% - by counting%
Feldspars 15% -~ by counting
Rock fragments
The average diameter of the light minerals is o5 mm,
Several small, clear quartz crystals were identified.
The colorless quartz grains from this beach are exceptionally
transparent.
Most of the feldspar grains are colorless and

angulare.

6, Kitsilano Beach

This sample of sand was taken from the point which
marks the northern limit of Kitsilano Beach. Delta and
alluvialrdeposits surround the beach, and the Kitsilano forma=
tion outcrops to the weste.

A, Percentage, bﬁ weight, of carbonates: 2.5%

B. Percentage, by weight, of heavy minerals: Jf%

. Heavy Minerals | ﬁ

Epidote = (50% = by counting
Hornblende (25% - by counting
Hypersthene (5% = by counting

Garnet }
Magnetite (1%

§

by weight)

The heavy minerals have an average. diameter of .7 mm.
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The epidote and hornblende grains are well rounded.

The prisns of'hypersthene are small and olive green.

Zircon occurs either as reddish-brown prisms or as

minute colorless crystals,

The fragments of garnet are elther pale pink or

browi.

D. Iight Minerals
Quartz (95% = by counting)
Feldspars
Rock fragments
The light minerals have an average diameter of .9 mm.

The gquartz grains are colorless, milky or yellowish;

Feldspar fragments are rare.

70‘ University Beach

University’Béach lies at the base of the precipitous
eliffs of Point Grey. This western extremity of Burrard pen-
insulafié composed of glacial outwash and interglacial
deposits. * ,

A. DPercentage, by weight, of carbonate: 4%

B, Percentage, by weight, of heavy minerals: 11%

Co Heavy Minerals

Epidote (30% - by counting)
Hornblende éBO% - by counting
Hypersthene 25% ~ by counting
Garnet (5% = by counting
Zircon (1% =~ by counting
Apatite -

Biotite
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Muscovite
| Magnetite (13% - by weight)
The average diameter of the heavy minerals is .4 mm.
Most of the epidote grains are rounded and sugary,
but some are in the form of ftransparent green prisms.

v

The hornblende prisms are definitely angular.

Many of the hypersthene crysials are almost complete-
ly altered to a red minerals. |

This sand is characterised by reddish-brown dodeca-
hedrons of garnet. A4 few fragments of pale pink garnet are
also interspersed amongst the heavy minerals.

Zircon grains are either brown, yellow or pink. The
latter color is usually found in minute prismatic crystals.

The pale bluish~green apatite grains afe round.ed.

Biotite and muscovite .are rare.

D¢ Light Minersls
Quartz - (75% - vy countingg
Feldspars (20% - by counbing
Rock fragments
* The éverage dismeter of the light minerals is .6 mm,
The quartz grains vary in size and shape and are

either white, colorless or pink.

The feldspar fragments are angulara
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Chapter III

CONCLUSION

The sands of the beaches in the vieinity of
" Vancouver have been derived from two distribuﬁive provinces -
the sedimentary lowland and the highland of the Coast Range.
Therefore, some of the minerals owe their»origin to the re-
deposition of preéeXisting sédiments, while others represent‘
the disintegration of‘ignedus rocks.

The beaches of the north shore of Burrard Inlet lie
et the foot of the mountains,-and thoge of the south shore'
bordér the sedimentary lowland. The accompanying table

J(Figg3;)vﬂnch records the results of the analyses, demon-
strates the’faet that the sands of the various beaches differ
only in the relative proportions of the mineral constituents.

- The similarity in the mineral countent of the sands may be
explained by the fact that the rocks of the Coast Range were
laid bare by Tertiary and Pleistocene erosion, and therefore
acted as a distributive province for the Tertiary and Pleisto-
éene sediments of which the lowland is composed. Hence, upon
erosion, the sedimentary formations of the’lowland-énd the

' igneous focks of the highland yield the same minérals@ The
minérals of the glacial deposits have undergone very little
alteration because they were accumulated at a time when
chemical weathering was at a minimum.

Epidote and hormblende, which are the most abundant

of the heavy minerals, occur in varying proportions in the
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different beach sands. From the block diagram (Fig. 4 ) it may
be seen that the percentage of epidote in the sands of the
north shore decreases steadily from Boultbee'ls Besch eastward
to the mouth of the Capilano Biver, whereas fhe percentage of
hornblende increases in this direction.

i Both epidote and hornblende arekabundantly dissemin-
ateﬁ throughout the rocks of the Coast Range Batholith.
Epidote dykes cut the rocks which lie along the shore east of
Canlfeild, and veinlets and masses of this minerai oceur in‘ 
Lynn and Capilanc Valleys. Hornblende is an‘important consti=
tuent of the Caulfelld formation, as well as of the epidoté
dykes mentioned above. AccordingAto Bnrwashl,yhornblende is
/the principal ferromagnesian mineral in a "dark green, massive
porphyriﬁe" which oulicrops in the valley of the Caﬁilanc

| Rivero The erosion of this porphyrite accounts for the high
percentage of hornblende in the sand of the delta of ths

' Capilano River.

‘The number of samples analysed from the south shore
 of Burrard Inlet was not sufficient to show any persistent
lateral variation in the percentages of hornblénde and
epidote. These minerals bothyoccuriin the tuffs Which'are

- exposed on the south gide of False Creek.  Many of the fresh,
angulér fragments of epidote and hormblende have probably been'
darivéd from this sources Hornblende is also plentiful in the
Prospect Point gruptives.

Magnetite, which is a common constituent of many

L. Burwash, E.M.des = The Geology of Vancouver and Vicinitye
| 1918.  p. 35.
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types of rock, is present in eppreciable amounts in all the
sand analysed except that of Second Beach. The sand of Second
Beach is also characterised by having the lowest percentage of
heavy mineralsg’ The results show that the greatest percent-
ages of maguetite occur in those sands which havevthe highest
percentages of heavy hineralse

,Allythe beach sands analysed @ohtain large amounis
of quartz which commonly occurs as various colored,; rounded
grains or angular fragments. However, several small quartz
crystals were found in the sand from Second Beach. These
~probably originated in the vesicular cavities of the Prospect
~ Point dyke. |
The metamorphosed limestone of Lynn Creek is
dundoubtedly the source of many of the garnets. However, the
- dodecahedrons of garnet from the mouth of Capilano River are
pale~pink, while those from University Beach are reddish brown
and larger. Therefore, there must be more than one important
~source of garnets

Since hypersthene lg a common metamorphic mineral,

its presence in the sands is nét unusuals. The crystals of
hypersthene from the sand of Capilano delta show less altera=-
', tion then those from the other besches. Therefore, it seems
probable that the source of hypersthene lies within the area
drained by Capilano River.

Chromite was found only in the sand of Caulfeild
Beachs The olivine-bearing dykes which cut the Caulfeild
. farmation are a likely source of the chromite grains.

Volcanic glass is another mineral which was found
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only in the sén& of Caulfeild Beach. The post-Eocene erup-
. 4ives of Howe Sound are charascterised by brown glass. Their -
’erosion offers a plausible explanation for the presence of the
glass in the Caulfelld sand. |

The rest of the minerals recorded in the table of
minersl occurrences afe present in the sands in smallkamounts,
and as yet thelr characteristics have not ﬁroved indicative of
their source. However, it is the rare heavy minerals with a
restriete@ range which are most useful in the correlation of
sediments. Therefore, none of the constituent minerals of the
sands shodld be classed as unimportant until more analyses
have\been made, and the petrology of the distributive prov-
_inées has been more comprehensively stg&iede
| The detrital minerals vield information in regard to
the source of the sediments, the direction of drainage and the
conditions of transport. The movements of the sea-bed and the
subsidence or elevation of the land-masses are also reflected
ih the mineral composition of the shore sands.

_ The analyses which are the basis of this report are
~merely a preliminary effort toxdisolose the natural history of
the sands by determining the gqualitative distribution of the
minerals'and thé variation in the propbrtions of the constitu-
ent minerals as the deposits are traced 1a£erallys .Eence it
is cléar that much careful work remains %to be done on the
gands in the vicinity of Vancouver before any results cankbe

offered as a contribution to the science of geoclogye
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