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SectioN III, 1890. Gk | TrANS. Roy. Soc. CANADA

IX.—Notes on Specimens of Nephrite from British Columbia.
By B. J. HARRINGTON.

(Read May 29th, 1890.)

-

In 1887 Dr. G. M. Dawson published a paper on the occurrence of jade in British
Columbia, in which he called attention to the fact that implements composed of jade
(nephrite), or some closely allied material, were widely diffused in that province." The
materials included under the term jade varied considerably in character, and ouly one
specimen had been examined critically. This, however, had been shown by the present
writer to be a true nephrite.

In 1888 Messrs. F. W. Clarke and G- P. Merrill, of Washington, published a valuable
paper on nephrite and jadeite, which contains descriptions and analyses of a number of
Alaskan nephrites, including specimens actually found i sitw by Lieut. G. M. Stoney, of
the American navy.? Native reports had pointed to a source known as the Jade Moun-
tains, north of the Kowak River, about 150 miles above its mouth, and Lieut. Stoney
succeeded in finding the spot and in obtaining the specimens afterwards so carefully
investigated by Clarke and Merrill.

In British Columbia no nephrite has been found in sitw as yet, but in addition to ‘\he
numerous implements referred to above, unworked jade, in the form of small boulders,\\
has, as observed by Dawson, been found in a number of localities Many green stones of
undetermined character, but certainly not nephrites, occur in the same regions, and some
of these have also been employed for making adzes, arrowheads, &c. In order to prove
that the specimens referred to mephrite really consisted of that material, four of them
have been studied, and the object of the present notes is to give the results obtained.

SpecIMEN No. I
(Fig. 1.)

This was found by the writer in 1888 at the old Indian burial-ground, near Lytton,
on the Fraser. It was a boulder of several pounds weight, showing slight schistose
structure, and having the surface rounded and worn perfectly smooth. The colour of
the stone on fresh fracture is olive-green, polished surfaces being of rather darker tint.

1 ¢ Canadian Record of Science,” Vol. ii, p. 364.
2 ¢ Proceedings of the United States National Museum,” Vol. xi, 1888, p. 115.
A still later paper on “ Nephrite and Jadeite,” by Dr. Leonard P. Kinnicutt, was published in the ‘ Proceedings

of the American Antiquarian Society * (April 24th, 1889), and contains several analyses of both the above-named
substances.




62 B. 7. HARRINGTON ON SPECIMENS OF

On thin edges, or in thin fragments, the mineral is sub-translucent. A surface cut trans-
verse to the foliation, and then polished, is seen to be traversed by numerous wWavy lines,
with a general similarity of direction, and corresponding to the foliation. The mineral
has the wonted tonghness of nephrite, and hardness a little over six. The specific gravity
was found to be 8.0278, and chemical analysis gave the following percentage com-

position :(—

Silica cooaes cesaee e siehs e e S s e sswaae e Teve DOIB
Aluming ceeess coeaesaoee A R SR e et e e 2.42
R ErOlE OXIOe i s s binsacan ot s doushovnnsenbsnnweosmns . 5.3D
Manganous OxXidecece covieavees e e ey e .52
By e e e S L S o R O L O 14.00
Magnesia ...... .- e e pe e s S S R A 20.16
TAORE DI TPOILIOTI oo v o oissis thaivio ewie o 0 o sia o widon eimnnve 2416

Examined with the microscope in ordinary light, thin sections are nearly colourless
(excepting occasional greenish patches) and non-pleochroic. The section is traversed in
places by wavy lines, and also by occasional dark cracks or rifts. The fibrous structure
of the material is distinctly seen in places, especially with moderately high powers.
Between crossed nicols the so-called “nephritic structure ” is brought out very distinetly,
and the section is seen to be composed of wavy fibres and scales, which, while having a
general direction corresponding to the schistose structure, often vary widely from this.

SpeciMEN No. IT.
(Fig. 2.)

This specimen, as well as Nos. III and IV, was kindly sent to me for examination by
Dr. Dawson. It is a small portion of what has apparently been an adze, and came from
the old burial-ground near Lytton. It is greyish-green in colour, somewhat mottled,
slightly schistose, and breaks with a splintery fracture. The specific gravity is 3.003
and the percentage composition as follows :—

Silica - visuon sovae e iR e e A e v ee R e. DOYYS
Aluming eeeece scves e a e sy e T L A8
FerToUS OXIAO « e e v seeneeaoss sosrrs sosannascaass sososevons 4.59
Manganous oxide «.««.. e e s e by
THIOD - s asnin seisvennovnll'sses Wavabcidosshan sy vran . « 12.99
Magnesiai. eecece cecenes Sk menaes el T e S
Loss on ignition ...... e oY i G cevaes .o 2,64

99.93

Fxamined with the microscope in ordinary light, the thin section is mostly colourless
and non-pleochroic, but in spots contains quantities of minute dark inclusions of unde-
termined nature, though probably ferruginous. These are no doubt the cause of the
clouded appearance already referred to. Between crossed micols, like the other sections
examined, it breaks up into ill-defined, brightly polarizing areas, which rapidly change
their tints as the stage is rotated. The fibrous, tufted and scaly character of the material
is also made evident.
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NEPHRITE FROM BRITISH COLUMBIA. 63

SprcimEN No. III.
(Fig. 3)

This is a small specimen of worked jade from the vicinity of Lytton, being that
referred to by Dr. Dawson in his paper in the ‘ Record of Science’, (p. 366). The structure
is slightly schistose, and the fracture splintery. Surfaces of fracture are rather pale
green, polished surfaces, darker. The specimen shows numbers of little prisms and
blades, apparently of tremolite, running more or less transverse to the direction of folia-
tion, and ranging from one millimeter or less up to three or four millimeters in length.
The specific gravity of this specimen proved to be 3.01, and analysis gave :—

= T e R S SIS R B e P R s TG . 56.54
e T e DI LR O T s RO o oL R, .40
Ferrous OXide «evees soveossossvose casssoossoossonscnns s o 3. 6k
Manganous oxide..c.. eevss e S .16
LImaae.s vols CAp e B e o e R BRI R R p e e SR 13.64
Magnesis oee seve savesevosossaenscrvansces i 2217
LoSS ON IgNItIoN. vovs vevvseseaereionnneerreness e e o 29

100.04

In ordinary light, with microscope, the thin section is colourless, with the exception
of a few brown ferruginous stains, and devoid of pleochroism. In places the fibrous
structure is distinctly seen, and here and there a few dust-like inclusions. The micro-
scopic crystals and blades mentioned above as probably consisting of tremolite, show the
cleavage of hornblende and are mostly surrounded by a fringe of minute fibres arranged
approximately at right angles to their contour. Between crossed nicols the seclion
presents a felted appearance, and is seen to be largely composed of fibres which are 1‘\s§\
curved or wavy than those in some of the specimens examined. The fibres are more or :
less aggregated into bundles, and most of them show a general parallelism corresponding
to the slight foliation of the nephrite. The polarization colours are lively. The imbedded
hornblende crystals give extinction angles varying from 8’ to 18"

SpeciMEN No. IV.
(Fig. 4.)

This consisted of a few fragments broken from a small boulder of nephrite found by
Mr. W. Ogilvie, on the upper part of the Lewes River, not far from the Alaskan boundary.
The fragments are pale greyish-green in colour, tough, splintery in fracture, and show
slight schistose structure. The specific gravity was found to be 3.007, and analysis

gave :—

Silica .... .. S ST s EERI e S R e 56.96
AIIBA i o vveeas ve Vs ua s s REE L L e R SRR .5l
Ferrous oxide.-..cv 200 SR Y P R e T o
Manganous oxide. ... ... e s Ny 9
Lime: s sovevs R L e e e A R b s 3.29
MAGNESTAeevsvaoecncnaesronssnsscecscns s wekiis e s s pdidl
T.0SS ON igNibioneeee sevsvsiiviiiriiieniarennians e )

100.42
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The thin section is colourless and non-pleochroic. It presents a slightly schistose
appearance, and contains small quantities of dust-like inclusions. Between crossed nicols
it shows bright aggregate polarization, as in the case of the otherspecimens; the structure
is also similar, but finer and more uniform.

On examining the foregoing analyses, it will be seen that the composition of the
British Columbia nephrites is closely analogous to that of nephrites not only from Alaska,
but from other parts of the world, and also that it is practically the same as for ordinary
actinolite. This will be made apparent by the following table :—

I \ II. \ III. 1v. W= a2V
Silicas. cvisaisomsnsan vode 55.32 | 56.98 | 56.54 | 56.96 56.08 | 57.11
Aluming «.ooeeeeesoees 2.42 .18 .40 51 | 1.01 2.57
Ferrous oxXide -+t ceovese 5.35 4.59 \ 3.61 3.81 7.67 5.15
Manganous oxXide. .eeos- .52 ol N .16 .53 | trace trace
TII0 S« vevsaerevans snaasi 14.00 12.99 \ 13.64 13-29 ‘ 13.35 11.54
Magnesia «.cooes coosrons 20.16 | 22.38 “ 29.77 | 22.41 | 19.96 | 21.38
Loss on ignition........- 8.6 | 264 2.92 \ 2.91 | 2.03| 2.06
T io i el B e
99.93 99.93 | 100.04 \ 100.42 | 100.10 | 99.81
Specific gravity...... ‘ 3.027 E 3.003 ‘\ 3.01 \ 3.007 | .01 |+ 2.922 |

VII VI IX. X X XII
ae e 56.85 | 57.38 | 57.10 | 56.58 | 56.83 “ 56.77
e e e Sl b W M ga e
Ferric 0xXide..cecrees sees | 4.33 | 4.43
Ferrous oxide.......... | 15 | 135 | 3.39| 4a2| 6.70| b.88
Manganous oxide.. ««« ... trace trace “ ‘ .b8 1
LIMe S i eiie i e oeviotn e | 13.09 ‘ 12.14 ‘ 13.48 | 12.92 | 13.02 } 13.56
Magnesiaceeees cooes o | 21.56 “ 22+71 ‘ LA | 21.65 | 20.35 21.48
Loss on ignition «e.e.vees L gege | LR B Gk 8181500

99.92 99.83 ‘ 100.48 | 99.44 | 100.66  100.86

| i | |

1. to IV.—Inclusive—analyses of British Columbia nephrites already given.
V. to VIIL.—Inclusive—analyses of Alaskan nephrites, by F. W. Clarke, the two last being of specimens found
in sili.
ew Zealand—analysis by Scheerer, (From Dana’s Mineralogy.)
X. Yunnan in Asia—analysis by A. B. Meyer. Zeit. Kryst Min. 10, 612.
XTI. Swiss Lake Habitations—analysis by Fell. (From Dana’s Mineralogy.)
XII. Analysis of actinolite from Arendal, by Rammelsberg. (Dana’s Mineralogy.)
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NEPHRITE FROM BRITISH COLUMBIA. 65

The foregoing descriptions and analyses suffice to prove that true nephrites have
been found in British Columbia; but among the other green substances occurring there in
both the rough and worked states, jadeite has not as yet been identified. Looking at the
question from an ethnological point of view, the writer fully agrees with Meyer, Dawson,
and Messrs. Clarke and Merrill, in considering that the nephrites of British Columbia
and Alaska have no special significance, and that they tell us nothing with regard to the
origin or migrations of the early inhabitants of the region.

EXPLANATION OF PLATE.

The figures are from microphotographs takeu, in polarised light, by Mr. Albert Holden,

”

Secretary of the Natural History Society, Montreal. They show the general “nephritic” character

of the sections, but not the minuter structures,

1. Nephrite from boulder, Liytton.
2. and 3. Worked nephrites, also fiom Lytton.
4. Nephrite boulder, Lewes River.

Sec. III, 1890. 9.
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1.— Lytton. 2.—Lytton,

3.—Lytton. 4.—l.ewis River.

MICROSTRUCTURES OF NEPHRITES FROM BRITISH COLUMBIA.

Approximately

To illustrate Dr. B. J. Harrington’s Paper.
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IX.—Notes on Specimens of Nephrite from British Columbia.
By B. J. HARRINGTON.

(Read May 29th, 1890.)

In 1887 Dr. G. M. Dawson published a paper on the occurrence of jade in British
Columbia, in which he called attention to the fact that implements composed of jade
(nephrite), or some closely allied material, were widely diffused in that province." The
materials included under the term jade varied considerably in character, and only one
specimen had been examined critically. This, however, had been shown by the present
writer to be a true nephrite.

In 1888 Messrs. F. W. Clarke and G-. P. Merrill, of Washington, published a valuable
paper on nephrite and jadeite, which contains descriptions and analyses of a number of
Alaskan nephrites, including specimens actually found i situ by Lieut. G. M. Stoney, of
the American navy.? Native reports had pointed to a source known as the Jade Moun-
tains, north of the Kowak River, about 150 miles above its mouth, and Lieut. Stoney
succeeded in finding the spot and in obtaining the specimens afterwards so carefully
investigated by Clarke and Merrill.

In British Columbia no nephrite has been found in situ as yet, but in addition to the
numerous implements referred to above, unworked jade, in the form of small boulders,
has, as observed by Dawson, been found in a number of localities Many green stones of
undetermined character, but certainly not nephrites, occur in the same regions, and some
of these have also been employed for making adzes, arrowheads, &c. In order to prove
that the specimens referred to nephrite really consisted of that material, four of them
have been studied, and the object of the present notes is to give the results obtained.

SpeciMEN No. I.
(Fig. 1.)

This was found by the writer in 1888 at the old Indian burial-ground, near Lytton,
on the Fraser. It was a boulder of several pounds weight, showing slight schistose
structure, and having the surface rounded and worn perfectly smooth. The colour of
the stone on fresh fracture is olive-green, polished surfaces being of rather darker tint.

1 ¢ Canadian Record of Science,” Vol. ii, p. 364.

2 ¢ Proceedings of the United States National Museum,’” Vol. xi, 1888, p. 115.

A still later paper on “ Nephrite and Jadeite,” by Dr. Leonard P. Kinnicutt, was published in the ¢ Proceedings
of the American Antiquarian Society ’ (April 24th, 1889), and contains several analyses of both the above-named
substances.
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62 B. J. HARRINGTON ON SPECIMENS OF

On thin edges, or in thin fragments, the mineral is sub-translucent. A surface cut trans-
verse to the foliation, and then polished, is seen to be traversed by numerous wavy lines,
with a general similarity of direction, and corresponding to. the foliation. The mineral
has the wonted toughness of nephrite, and hardness a little over six. The specific gravity
was found to be 3.0278, and chemical analysis gave the following percentage com-
position :—
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Examined with the microscope in ordinary light, thin sections are nearly colourless

(excepting occasional greenish patches) and non-pleochroic. The section is traversed in
places by wavy lines, and also by occasional dark cracks or rifts.

The fibrous structure
of the material is distinctly seen in

places, especially with moderately high powers.
Between crossed nicols the soscalled nephritic structure ” is brought out very distinctly,
and the section is seen to be composed of wavy fibres and scales, which, while having a
general direction corresponding to the schistose structure, often vary widely from this.

SPECIMEN No. II.
(Fig. 2

This specimen, as well as Nos. III and IV, was kindly sent to me for e
Dr. Dawson. It is a small portion of what has apparently been an adze, and came from
the old burial-ground near Lytton. It is greyish-green in colour, somewhat mottled,
slightly schistose, and breaks with a splintery fracture. The specific gravity is 8.008
and the percentage composition as follows :—

Xamination by : |
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Alumingh s s i

Magnosias cova bl wide G v ceecrse... 22,38
Loss on ignition ......

Examined with the microscope in ordinary light, the thin sec
and non-pleochroic, but in spots contains quantities of minute dark inclusions of unde-
termined nature, though probably ferruginous. These are no doubt the cause of the
clouded appearance already referred to. Between crossed nicols, like the other sections
examined, it breaks up into ill-defined, brightly polarizing areas, which rapidly change

their tints as the stage is rotated. The fibrous, tufted and scaly character of the material 5
is also made evident.

tion is mostly colourless
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SpEcIMEN No. III.
(Fig. 3)
This is a small specimen of worked jade from the vicinity of Lytton, being that
The structure

referred to by Dr. Dawson in his paper in the ¢ Record of Science’, (p. 366).
is slightly schistose, and the fracture splintery. - Surfaces of fracture are rather pale
green, polished surfaces, darker. The specimen shows numbers of little prisms and
blades, apparently of tremolite, running more or less transverse to the direction of folia-
tion, and ranging from one millimeter or less up to three or four millimeters in length.

The specific gravity of this specimen proved to be 8.01, and analysis gave :—

551 o AR RS R e e e U S e e 56.54
Aimdna v e SR LAY Be L TR S e .40
ROITUHS OXIU0 is ot o b s it s i s s v bR L e St v - 01
MaHzanous oxida o s o S S R 16
Lime:.s. Vo b AR A R e e A R s L v e 1 5. 64
Magnesia .. .. e e s R R e R S e D e e el d
Loss ol ignitions o v oo R O A S SRR e 292

100.04

[n ordinary light, with microscope, the thin section is colourless, with the exception

=

of a few brown ferruginous stains, and devoid of pleochroism. In p
structure is distinctly seen, and here and there a few dust-like inclusions. The micro-

L1 5
aces the fibrous

. 1 s i 1 . 1 1 £ £ o =4 L
scopic crystals and blades mentioned above as probably consisting of tremolite, show the

cleavage of hornblende and are mostly surrounded by a fringe of minute fibres arranced

gles to- their eontour. DBetaveen crossed nicols the section

approximately at right an
presents a felted appearance, and is seen to be largely composed of fibres which are less
curved or wavy than those in some of the specimens examined. The fibres are more or

less aggregated into bundles, and most of them show a general parallelism corresponding

h |

to the slight foliation of the nephrite. The polarization colours are lively. The imbedded
hornblende crystals give extinction angles varying from 8 to 18°.

SPECIMEN No. IV.
(Fig. 4.)

This consisted of a few fragments broken from a small boulder of nephrite found by
Mr. W. Ogilvie, on the upper part of the Lewes River, not far from the Alaskan boundary.
The fragments are pale greyish-green in colour, tough, splintery in fracture, and show
) I 8IC) ; A1, SE ) .
slicht schistose structure. The specific gravity was found to be 8.007, and analysis
<] > ) )

gave :—

Sthes o ovsalk s e P e AR e e esieun s 50 90
ATNAInSa S e S e e s e RS SR R e Dl
Ferrous oxide...... e i e T e T
M aRORTIONS OXIAE: +5% 5 vhrsisn av sows s pvar ot oot eony o e .53
Einie v vis ST R e R T e h R e 13.29
MEEOHER s v il o i ek Ve e P e e e, DY
TOBS ON ITTH IO s ituaniv vs 5 u. Coms 0k K s PR e RN 2.91

100.42
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The thin section is colourless and non-pleochroic. It presents a slightly schistose
appearance, and contains small quantities of dust-like inclusions. Between crossed nicols
it shows bright aggregate polarization, as in the case of the otherspecimens ; the structure
is also similar, but finer and more uniform.

On examining the foregoing analyses, it will be seen that the composition of the
Jritish Columbia nephrites is closely analogous to that of nephrites not only from Alaska,
but from other parts of the world, and also that it is practically the same as for ordinary
actinolite. This will be made apparent by the following table :—

I 11 IIL. v v VI
SHICE T R e i s 55.32 ’ 56.98 | 66.54 | 56.96 56.08 57.11
Alaming s .. ees Ree 2.42 .18 } .40 .51 1.01 2.57 %
HErrousoxide. o iivvnve 5.35 4.59 i 3.61 ; 3.81 7.67 5:15 ‘
Manganous oxide. ... .52 l el | .16 } .53 | trace trace ;
P67 couiio sitmn e 14.00 i 12.99 13.64 13.29 13.35 11.54
agHeS I v ans o b oo viivs 20.16 | -22.38 | 22.77 | -22.41 19.96 | 21.38
Loss on ignition......... 9516 2.64 i 2.92 ‘ 2.91 2.03 2.06 "
99.93 | 99.93 | 100.04 ’ 100.42 | 100.10 | 99.81 |
Specifie gravity...... | 8.027-{-8.003 | 3.01| 3.007| 3.01 2.922
VIL VIIL IX. X, XI. XII.
Silicar vite ey Gerihy voo| 56.85 57.38 57.10 | 56.58 56.83 56.77
AlUNINg s n o Joas .88 .19 42 92 5y 97
Ferric oxide.cceivee. ... 4.33 4.43 sov
Berrous-oxide; s senas 1.45 Y925 3.39 4.12 6.70 5.88
Manganous oxide.. ..... .| trace trace 58
Bime: .S svire i i oy 13.09 | 12.14 | 13.48 | 12.92 3.02 | 13.56
Magnesia.cooon.ienenonl| 21,56 | 22.71 | 23.29 | 21.65 | 20.35 | 21.48
Loss on ignition e.......| 1.76| 1.78| 2.50| 38.25| 3.18| 2.20
{ 99.92 99.83 ‘ 100.48 | 99.44 | 100.66 | 100.86
I i

I. to IV.—Inclusive—analyses of British Columbia nephrites already given.
V. to VIIIL.—Inclusive—analyses of Alaskan nephrites, by F. W. Clarke, the two last being of specimens found
n silu.
IX. New Zealand—analysis by Scheerer, (From Dana’s Mineralogy.)
X. Yunnan in Asia—analysis by A. B. Meyer. Zeit. Kryst Min. 10, 612.
XI. Swiss Lake Habitations—analysis by Fell. (From Dana’s Mineralogy.)
XII. Analysis of actinolite from Arendal, by Rammelsberg. (Dana’s Mineralogy.)
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The foregoing descriptions and analyses suffice to prove that true nephrites have

&8 y I
been found in British Columbia ; but among the other green substances occurring there in
Looking at the

both the rough and worked states, jadeite has not as yet been identified.
question from an ethnological point of view, the writer fully agrees with Meyer, Dawson,

and Messrs. Clarke and Merrill, in considering that the nephrites of British Columbia
and Alaska have no special significance, and that they tell us nothing with regard to the

origin or migrations of the early inhabitants of the region.

EXPLANATION OF PLATE.

“nephritic’

The figures are from microphotographs taken, in polarised light, by Mr. Albert Holden,
’ character

Secretary of the Natural History Society, Montreal. They show the general

of the sections, but not the minuter structures.

1. Nephrite from boulder, Liytton.
and 3. Worked nephrites, also from Lytton.

4. Nephrite boulder, Lewes River.
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2.—Lytton,

3.—Lytton. 4.—Lewis River.

MICROSTRUCTURES OF NEPHRITES FROM BRITISH COLUMBIA.
Approximately 3¢

To illustrate Dr. B. J. Harrington’s Paper.




‘
|
.
i










	mua_dawson_fonds_MUAMG1022-5-054_0002
	mua_dawson_fonds_MUAMG1022-5-054_0003
	mua_dawson_fonds_MUAMG1022-5-054_0004
	mua_dawson_fonds_MUAMG1022-5-054_0005
	mua_dawson_fonds_MUAMG1022-5-054_0006
	mua_dawson_fonds_MUAMG1022-5-054_0007
	mua_dawson_fonds_MUAMG1022-5-054_0008
	mua_dawson_fonds_MUAMG1022-5-054_0009
	mua_dawson_fonds_MUAMG1022-5-054_0010
	mua_dawson_fonds_MUAMG1022-5-054_0011
	mua_dawson_fonds_MUAMG1022-5-054_0012
	mua_dawson_fonds_MUAMG1022-5-054_0013
	mua_dawson_fonds_MUAMG1022-5-054_0014
	mua_dawson_fonds_MUAMG1022-5-054_0015
	mua_dawson_fonds_MUAMG1022-5-054_0016
	mua_dawson_fonds_MUAMG1022-5-054_0017
	mua_dawson_fonds_MUAMG1022-5-054_0018
	mua_dawson_fonds_MUAMG1022-5-054_0019
	mua_dawson_fonds_MUAMG1022-5-054_0020
	mua_dawson_fonds_MUAMG1022-5-054_0021
	mua_dawson_fonds_MUAMG1022-5-054_0022
	mua_dawson_fonds_MUAMG1022-5-054_0023
	mua_dawson_fonds_MUAMG1022-5-054_0024
	mua_dawson_fonds_MUAMG1022-5-054_0025

