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Summary 

Geological mapping and geochemical sampling were conducted by the author at the Philippon 

Jade property on Jun 18, 2019. The property lies about 64 km east of Dease Lake. Access to the 

property was by helicopter.   

The goal of this exploration was to identify prospective grounds for jade and nickel. Two rock 

samples were submitted for chemical analysis. One rock sample was submitted for detailed 

petrographic description with photos and one rock sample was submitted for XRD testing.  

A contact zone between serpentinite and limy meta-sediments was identified. One nephritized 

rock was proved to contain mostly tremolite (nephrite jade). The quality is unknown. The 

contact zone is considered highly prospective for jade. One rock sample returned 0.18% Ni and 

0.14% Cr.  
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1. Introduction 

1108948 BC LTD. (the company) owns 6 mineral claim blocks in the Dease Lake area, namely ‘B’ 

showing, King, King Mountain Jade, Philippon Jade, Greenrock Jade North, and TJ, of 

Northwestern BC. The author was contracted by the company to conduct an exploration 

program on all six properties. The program was implemented from Jun 15 to Jun 25, 2019 with 

an aim to locate prospective grounds for jade and nickel. Surface prospecting is the most cost-

effective method to explore for jade, and geochemical analysis is used to instruct nickel 

occurrences. XRD analysis and petrographic studies were occasionally utilized to improve the 

understanding and confidence in jade or nickel mineralization.  

 

2. Property Location and Access 

The Philippon Jade property is located southeast of Boulder City, approximately 64 km east of 

Dease Lake, BC (Figure 1). It is on a gentle to moderate mountain slope. There is a trail going 

along the Letain Creek, but no direct route to the property. Access to the property is easiest by 

helicopter from Dease Lake.  

FIGURE 1. PHILIPPON JADE PROPERTY LOCATION 
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3. Claims and Ownership 

Philippon Jade property comprises a single cell mineral claim in the Dease Lake area, as shown in 

Table 1 and Figure 2. 

TABLE 1. PHILIPPON JADE CLAIMS 

Owner Type Claim Name Claim Number Hectare 

1108948 BC LTD. Mineral PHILIPPON JADE 600662 17.0 

 

 

FIGURE 2. PHILIPPON JADE CLAIM AND TOPOGRAPHY 
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4. Geography and Physiography 

The property lies in the southern part of the Stikine Range of the Cassiar Mountain System. To 

the west of the system is the Coast Mountain System, and to the east of the system is Rocky 

Mountain System. 

Regional topography is gently sloping to moderately steep glacier eroded terrain. There are 

steep sided cirque valleys and some small cirque lakes. Steep ridges and talus slope often occur 

at the upper slope of the cirque valleys. The vegetation is primarily alpine meadows, and minor 

alpine fir, spruce and shrubs. On some of the lower elevations, sub-alpine fir and spruce are 

common. 

The Philippon Jade claim is situated on a mountain with gentle to moderate slopes. Elevations 

on the property vary from 1620 to 1700m.  

 

5. Regional Geology 

5.1 Regional Geology 
The Philippon Jade property is located within the northern Intermontane belt. Regional geology 

consists of an assemblage of rocks with oceanic affinity that belongs to the Cache Creek Terrane 

(CCT). CCT is thought to be an allochthon underlain by the Stikinia Terrane (Gabrielse, 1998). The 

Cache Creek terrane is fault bounded by the King Salmon fault to the south, and by the Thibert 

fault to the north (Figure 3).  

CCT is divided by the Nahlin fault into two distinctive rock units: 1) ultramafics to the north and 

2) sediments to the south. The Nahlin fault zone is a series of fault strands within the Cache 

Creek terrane that are thought to have a protracted history, initially forming as a low angle, 

west directed thrust during ophiolite obduction and has subsequently been tilted into a high 

angle structure (Mihalynuk, 1997). 

Five lithotectonic units from the Upper Mississipian to Late Permian CCT have been mapped by 

Gabrielse (1998). Within the region, the two main rock types of CCT are the ultramafics 

(uMPCum) and the Kedaha Formation (MTrCK). The remaining three rock units, limestone 

(Sinwa Formation, uTrSls), mafic volcanics (Kutcho assemblage, uPTrKv) and gabbro (Nakina 

Formation, LMPCN) occur as fault bounded rock bodies typically in unconformable contact with 

ultramafics, or Kedaha formation. The ultramafics consist of predominantly serpentinized 

peridotite, with lesser dunite, pyroxenite, gabbro, and small pods of jade and listwanite. The 

Kedaha Formation consists of variably deformed phyllite, slate, argillite and siltstone.  

Ultramafic rocks are likely to represent the lower part of the ophiolite assemblage. The 

ultramafics were later exhumed during progressive deformation along re-activated faults.  

Faulting and shearing are commonly developed within CCT.  
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FIGURE 3. REGIONAL GEOLOGY
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5.2 Economic Geology 
To the east of Dease Lake, several metal deposit types were recognized, including copper 

porphyry (Eaglehead), Zn-Cu-Pb volcanogenic massive sulfide (Kutcho), Ni-Fe alloy awaruite 

(Orca and Wale), and Alaskan type Ni-Cu-Co sulfide (Turnagain). The region is also well known 

for asbestos and nephrite jade deposits.  

The region has 22 documented jade occurrences in BC Minfile, either as in-situ lenses or as 

placer boulders. However, quality and quantity are highly variable. Economic in-situ jade 

deposits are found at Provencher, Polar and Kutcho. Placer jade deposits are principally found in 

the Provencher Lake area, Wolverine Lake area, and the Letain Lake area.  

 
FIGURE 4. JADE OCCURRENCES AND COMPANY PROPERTIES 
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6. Nephrite Jade Deposit Types 

6.1 Definition of Nephrite Jade 
Jade is a commercial term that refers to two mineral groups: 1) amphibole, 2) pyroxene. 

Nephrite jade is a habit of tremolite that belongs to the amphibole group. 

• Chemical composition: tremolite – Ferro actinolite, Ca2(Mg2+, Fe2+)5 Si8O11(OH)2. 

Actinolite is no longer a valid mineral species (Hawthorne 2013).  

• Texture: massive, felted 

• Grain size: microcrystalline - cryptocrystalline 

6.2 Deposit Types 
Nephrite is produced by contact and/or infiltration metasomatism in two different settings 
(Harlow 2014):  
 

1) dolomite replacement by silicic fluids associated with “granitic” plutonism;  
2) serpentinite replacement by Ca-metasomatism at contacts with more silicic rock, 

such as leucocratic igneous rock, graywacke, argillite or chert. 
 
Canadian nephrite deposits belong to the serpentinite replacement type.  
 

6.3 Temporal and Spatial 
Most nephrite deposits occur in the Phanerozoic age along the edge of orogenies (Figure 5). Two 

outliers are Wisconsin nephrite in America and Cowell nephrite in Australia. They formed at 

around 1600Ma before the assemblage of Rodinia. Mountain building process provides an 

opportunity for ultramafics to become completely serpentinized, which is a crucial stage in 

preparing the host rock for jade creation. Subsequent intrusions and deformation generated 

ideal Ca-rich fluids. Nephrite jade is formed when Ca-rich fluids meet the completely 

serpentinized ultramafics.  
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FIGURE 5. JADE OCCURRENCES IN THE WORLD 
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7. Exploration History 

Minfile occurrence 104I-106 was documented as a jade showing. The occurrence is underlain by 

upper Mississippian to Permian ultramafic rocks of the Cache Creek Complex consisting of 

peridotite, dunite and pyroxenite which are generally serpentinized. Pods of nephrite jade are 

commonly found in these ultramafic rocks. One such locality, plotted on Geological Survey of 

Canada Open File map 2779, occurs on a ridge overlooking the headwaters of Philippon Creek.  
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8. Exploration 2019 

Rock sampling was conducted on Jun 18, 2019. Four rock samples of interest were submitted: 1) 

two rock samples sent for chemical analysis, 2) one rock sample sent for petrographic studies, 3) 

one rock sample sent for XRD testing. Rock samples of no interest were collected but not 

submitted for any analysis. 

Due to the severe weather of rain and hail, no pictures were taken. Camera battery was 

exhausted. Drone survey was canceled as well.  

 

8.1 Rock Sampling 
Sample sites were recorded using Garmin GPS devices using projection NAD83 Zone 9. The rock 

samples were described and tested for hardness and magnetism. Moh’s hardness was 

determined by Mineralab’s hardness test kit, which includes eight points from 2 to 9 on Moh’s 

hardness scale. Two hardness plates have hardness of 3.5 and 5.5. Magnetism was tested by 

pencil magnet with clip and pendulum.  

Two rock samples were submitted for geochemical analyses, one rock sample was submitted for 

petrographic description and one rock sample was submitted for XRD testing (Figure 6). Nickel 

and chromium values of geochemical rock samples were plotted in Figure 7 and Figure 8.  

 

TABLE 2. GEOCHEMICAL ROCK SAMPLES AND DESCRIPTION 

Name Easting Northing Type Description 

PR02 504385 6469758 float 
medium green, with some dark brown minerals, 
altered ultramafics 

PR03 504434 6469711 float 

green, moderately serpentinized ultramafics, with 
patchy black green, rounded, hardness 5.7, strong 
magnetism, with a 1mm asbestos veinlet 

 

TABLE 3. PETROGRAPHIC ROCK AND XRD ROCK SAMPLES 

Name Easting Northing Type Analysis  Description 

PT01 504326 6469776 float 
Thin 
section 

medium green, 30x30cm, rounded, 
hardness, non-magnetic, has some 
shiny minerals, nephritized 

PT02 504347 6469761 float XRD 

medium green, nephritized 
serpentinite, 30x30cm, rounded, 
hardness 6.5, magnetic 
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8.1.1 XRD Testing 
One rock sample (PT02) was sent for XRD testing. The result shows that the rock contains 74.3% 

serpentine, 21% magnetite, 3% dolomite, and 1.8% quartz. (Appendix F).  

XRD analysis was done at UBC by Dr. Elisabetta Pani. One rock sample was reduced to the 

optimum grain-size range for quantitative X-ray analysis (<10 m) by grinding under ethanol in a 

vibratory McCrone Micronizing Mill for 10 minutes. Continuous-scan X-ray powder-diffraction 

data were collected over a range 3-80°2 with CoK radiation on a Bruker D8 Advance Bragg-

Brentano diffractometer equipped with an Fe filter foil, 0.6 mm (0.3°) divergence slit, incident- 

and diffracted-beam Soller slits and a LynxEye-XE detector. The long fine-focus Co X-ray tube 

was operated at 35 kV and 40 mA, using a take-off angle of 6°. The X-ray diffractograms were 

analyzed using the International Centre for Diffraction Database PDF-4 using Search-Match 

software by Bruker. X-ray powder-diffraction data of the samples were refined with Rietveld 

program Topas 4.2 (Bruker AXS). The results of quantitative phase analysis by Rietveld 

refinements are given. These amounts represent the relative amounts of crystalline phases 

normalized to 100%.   

 

8.1.2 Petrographic Description 
One rock (PT01) was sent for petrographic studies at Van Petro by Dr. John Payne (Appendix E).  

The rock is mostly composed of tremolite, with minor amount of epidote and chlorite. No 

presence of magnetite suggests calcium has completely reacted with iron to form another 

mineral. The rock has the same composition as nephrite, but the quality is unknown.  

 

8.1.3 Geochemical Rock Results 
Two geochemical rock samples were prepared and assayed by ALS, in North Vancouver, BC. The 

procedure included crushing and pulverizing the samples to pass 75 microns. A measured 

amount of the mesh fraction was then digested in hot aqua regia and quantitative 

determination done by ICP-MS.  

One rock sample (PR03) returned 0.18% Ni and 0.14% Cr, as plotted in Figure 7 and Figure 8. 

Assay certificate was attached in Appendix D.  
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FIGURE 6. ROCK SAMPLE LOCATIONS 
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FIGURE 7. ROCK SAMPLE NICKEL VALUES IN PPM 
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FIGURE 8. ROCK SAMPLE CHROMIUM VALUES IN PPM 
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8.2 Mapping and Project Geology 
The surface of the property is mostly covered by floats. Some rocks crop out or sub-crop out. 

Three rock units were identified: 1) argillite, 2) limy meta-sediments, 3) serpentinite (Figure 9).  

1) Argillite: dark grey  

2) Limy meta-sediments: slightly metamorphosed, limestone rich 

3) Serpentinite: variably altered ultramafics, magnetic, dark green  

 

FIGURE 9. PROPERTY GEOLOGY 
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9. Conclusions & Recommendations 

The exploration program successfully identified the contact zone between serpentinite and 

sediments. One rock was proved to contain mostly tremolite, the same composition as nephrite 

jade.  

The follow-up program should focus on the contact zone between serpentinite and limy 

sediments. Trenching may be required to expose the rock body.   
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Appendix A - Statement of Qualifications 

 

I, Tao Song, B.Sc., G.I.T., resident at 1188 West Pender Street, Vancouver, BC, certifies that:  

 

• I have a B.Sc. degree in Earth Science from University of British Columbia, 2010. 

• I am a registered geologist in training (GIT) of the Association of Professional Engineers 

and Geoscientists of British Columbia. 

• I have practiced as a geologist since 2010 on a number of mineral projects in BC and 

Yukon. 

• I have jade exploration experience since 2015 and made a few jade prospects in the 

past. 

• I am contracted by 1108948 BC LTD. as a geologist to perform exploration. The work 
described in this report was performed and supervised by me. I consent to the filing and 
any publication of this Assessment Report. 

 

Tao Song, B.Sc., G.I.T. 

 

Vancouver, BC 

March 26, 2020 
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Appendix B - Statement of Total Expenditures & Statement of Expenditures on Philippon Jade Property 
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Appendix C - Statement of Work Registration Event 
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Appendix D - Rock Sample Certificates 
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Appendix E - Petrographic Reports 

  

Sample PT-01 Tremolite-rich Rock 

  Replacement: Epidote-Chlorite 

  Veinlets: Semi-Opaque, Tremolite(?)  

 

 The sample contains ragged unoriented prismatic grains of tremolite (with scattered patches of 

tremolite/actinolite) and scattered patches of leucoxene (possibly after ilmenite) in an extremely fine 

grained, semi-opaque groundmass that probably is in part tremolite.  A few replacement patches are 

of epidote-chlorite; these occur in both the megacrysts and in the groundmass.  A few veinlets are of 

semi-opaque material (as in the groundmass) and/or of extremely fine grained tremolite. 

 

 mineral  percentage  main grain size range (mm) 

 tremolite 35-40%  0.3-1.2  

 tremolite/actinolite   1- 2  0.05-0.15 

 leucoxene(?)   2- 3  0.2-0.5 

 groundmass 45-50  0.01-0.03 

 replacement 

  epidote   2- 3  0.02-0.05 (locally up  to 0.15 mm) 

  chlorite   2- 3  0.02-0.03 

 veinlets 

1) opaque/semi-opaque  0.7   0.01-0.05 

2) tremolite      0.3  0.01-0.02 

 

 Tremolite forms ragged, unoriented prismatic grains and clusters of grains. 

 Leucoxene(?) forms disseminated semi-opaque to opaque patches up to 0.5 mm in size. 

 Tremolite/actinolite (pleochroism from pale to light greenish brown) forms patches in some 

tremolite grains, most commonly adjacent to patches of leucoxene. 

 

 The groundmass of uncertain composition (possibly in part tremolite) is extremely fine grained 

and generally semi-opaque.   

 Epidote forms scattered replacement patches in tremolite grains. It is concentrated in a few 

patches where, along with patches of chlorite, it replaces both a large tremolite grain and the 

surrounding groundmass. 

 Chlorite also is concentrated in a few interstitial patches up to 0.5 mm in size of uncertain origin 

(primary verses replacement). 

 

 A few veinlike zones up to 0.3 mm wide cut the rock; they are composed of semi-opaque 

material (as in the groundmass) and/or extremely fine grained tremolite(?). 
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List of Photographs 

Photo    Section       Description 

06 PT-01 the largest prismatic tremolite grain contains patches of leucoxene surrounded  

  by pale to light greenish brown tremolite/actinolite that is in optical  

  continuity with the surrounding tremolite grain; top right: a smaller  

  tremolite grain contains a patch of similar tremolite/actinolite; numerous  

  smaller, commonly ragged prismatic tremolite grains; groundmass of  

  extremely fine grained equant mineral(s) of uncertain composition (possibly  

  also, in part at least, tremolite). 

 

07 PT-01 ragged, prismatic tremolite grains replaced moderately by epidote-chlorite;  

  semi-opaque groundmass also replaced partly by extremely fine grained  

  epidote. 

 

08 PT-01 ragged prismatic tremolite grains with a few patches of pale greenish brown  

  tremolite/actinolite (one adjacent to a patch of leucoxene) in an extremely fine  

  grained, semi-opaque groundmass (probably containing abundant tremolite);  

  veinlet of extremely fine grained tremolite. 
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Appendix F - XRD Results 

Mineral Ideal Formula 
#2 

PT02 

Calcite CaCO3  

Clinochlore (Mg,Fe2+)5Al(Si3Al)O10(OH)8 
 

Diopside CaMgSi2O6  

Dolomite CaMg(CO3)2 3.0 

Illite-Muscovite 2M1 
K0.65Al2.0Al0.65Si3.35O10(OH)2 – 

KAl2AlSi3O10(OH)2 
 

Maghemite Fe2O3  

Magnetite Fe3O4 21.0 

Plagioclase NaAlSi3O8 – CaAl2Si2O8  

Pumpellyite 
Ca2Fe2+(Al,Fe3+)2(Si2O7)(SiO4)(OH)2 

H2O 

 

Pyrite FeS2  

Quartz SiO2 1.8 

Serpentine Model Mg3Si2O5(OH)4 74.3 

Stilpnomelane ? K(Fe2+,Mg,Fe3+)8(Si,Al)12(O,OH)27  

Titanite CaTiSiO5  

Tremolite-Actinolite 
Ca2Mg5Si8O22(OH)2-

Ca2(Mg,Fe2+)5Si8O22(OH)2 

 

Total  100.0 
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Figure 2. Rietveld refinement plot of sample ALS Geochemistry #2: PT02 (blue line - observed intensity at each step; red line - calculated pattern; 

solid grey line below - difference between observed and calculated intensities; vertical bars - positions of all Bragg reflections). Coloured lines are 

individual diffraction patterns of all phases. 
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