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SUMMARY 

0 

0 

The Tia p r o p n y  lies within the Leech River Formation of southern Vancouver Islaiid. a lurassic-Cretaceous 
mcta-sedimentary sequence. The target is "slate" for use as landscaping and decorative htoi ic .  Numerous south 
Island masoris continue to gather "slate" from rock pits within the formation. primarily lor llictr ( IWII  usc. As u m ~ l d  
he cxpected. little dwwnentation of these efforts exist. 

The Tia property was staked to cover an existing road ballast pit, containing a tan. rusiy wciithcring. siltstone. 
The vertically dipping sediment readily breaks along convergent hedding planes in tliickncswh from 1-8 cin. Tlic 
stone has ptenti:il in landscaping applications and as facing stone for fireplaces. 

Exploration to date consisted of preliminary prospecting and sampling. The sampling consihred of collectiiig two 
tons of random pieces and completing a marketing survey of south Island masoiis. The "~liite" was shown to the 
masons and comments on color, texture and potential end uses were gathered. 

As with most dimension stone properties, little actual exploration is required. The remaining program will con- 
sist of collecting a 20-50 ton sample and supplying the stone to end users (masons and Iaiidscaprs) for marketing 
tern. namely for u.w on a few job sites. 

The second step then involves a larger bulk sample off 500 tons. Again, this Stone will he supplied to end users 
for marketing tests and for specification for job sites. The purpose is to ensure a consistent supply of stone can he 
ohtained from the quarry site and to ensure the stone will meet (or exceed) the required specifications of end users. 

Phase I 
Phase I1 

$6,843 
$31,361 

TOTAL BUDGET $38504 

The initial prospecting program completed on the Tia property cost $1,300 
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INTRODUCTION 

The puqwse ( i f  this repon is to document the exploration completed to date on the 'ha pnipcrty for asscssmcnt 
credits. The propcrty wiis examined and staked on July 6. 1W4. This examination con%isted (11 prcliminary prospcct- 
ing of  the tniuti %h(iwing area. an existing road hallast pit. A second day o f  prospecling ;itid prcliiniiiwy mapping o f  
thc miun showiiig iucc')~ waq completed o n  May 31. 1995. 

The target 011 this property is "slate" for use a. landscaping and rough facing st(itic. Thiiugh the tcrm "sliitc" is 
used throughout this report, the stone o n  the Tia property and in the Leech River Fonn~iti~iii guncrally. is not ii truc 
slate. i n  the geological sense. These rocks are more accurately descrihed as metamorphcis~.d ~nudst~i~ies.  siltsti)nes 
and finer sand~lones. Of equal importance, the Leech River Formalion meta-sediments split along ctinvergenl planes 
as opposed to uue slates. which split along parallel planes. 

The "slate" potential of the Leech River Formation is well known to local masons nnd 1;uidscapers. hut poorly 
dtxumented. Numerous residences on the south Island exhibit the "slate" in use, namely as  Pacing st(ine for fire- 
places a i d  chimneys. facing Stone for rock walls and home foundations, and landscape %tolie for patios, paths and 
dry-stack rock walls. 

Preliminary prospecting within the Leech River Formation has located additional colors. including greens and 
hldcks. In general, these colors seem lo be friable and "chippy" along edges, severely curtailing any potential appli- 
cation. NeverthKlKSS. further prospecting should be undenaken to locate more competent sections. as these colors 
represent unrealized potential. 
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LOCATION, ACCESS 

The Leech River Formation outcrops on southern Vancouver Island between the Leech mid Smi Juml Rivers. The 
latitudinal houndarirs are 48" 3 0  to 48" 35' while the longitudinal boundaries are 123'' 45' and 124' 32'. Topogra- 
phy is quite rugged ranging from Sea Level on the west coasr to 1020 metes.  ACCKSS is generally fair to g(iod iis the 
im~i is t ~ ~ i s c c l c d  hy a myriad of logging roads. originating in Victoria, Shawnigan I A c  iuitl l .ak~' ('owichan 

Thc climate 01) the south island is relatively mild. The summers are warm and generally dry. whilc the winturh 
arc cool and wct. Snow will accumulate on the higher peaks. hut generally the vallcy hoiiomh :ind lower hills iu'c 

cleiu lor year round w~irk.  Access into the area is presently over mountain passes, limiting u o r k  i(i ii  period Ironi 
May t o  Novcmhcr. 

The Tia property lies on NTS Sheet 92B/12W, approximately 32 kilometes west of Shawnigiui Lake. Access to 
the property is via SSJ Main logging road leaving Renfrew Road 32 kilometres W K S ~  (if Shawnigan Lake. The 
property lies 2 kiloinrtes along SSJ Main. The property is covered by mature second grncnitioli forcst. Elevations 
range from 240 to 4x0 metres, with the topography of the property generally considered quile hiecp. 
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CLAIM HOLDINGS 

The T?d property consist5 of 1 two-pmt mineral claims encompaTsiiig an area 500 inetrch hy 5(H) metres. iiiclud- 
iiig the iniiin showing m a .  

Nnme 

'I'ia 

Record Number 

327103 

The registered owner is R . T h  Henneberry of Port Hardy, B.C 

a 



LEGEND 

TERTIARY 

0 CARMANAH GROUP a CATFIICE INTRUSIONS 

METCHOSIN VOLCANICS 

LATE CRETACEOUS 

NANAIIMO GROUP 

EARLY JURASSIC TO EARLY 
W E E N  CHARLOTTE GROUP 
KYUQLOT GROUP 

LEECH RlVER FORMATION 
PACIFIC RIM COMPLEX 

ISLANO INTRUSIONS 

BONANZA GROUP 

JURASSIC AND OLDER 

METAMORPHIC COMPLEXES 

LATE AND MIDDLE TRIASSIC 
VNCOUVER GROUP 

CRETACEOUS 

PARSON BAY FORMATION 
WATSINO FORMATION a KaRMUTSEN FORMATION 

PALEOZOIC 

SKKER GROUP 



-10- 

REGIONAL GEOLOGY 

The geology of the south end of Vancouver lsland has been described by Muller (1075. IV76. 1077). The Island 
lies iii Ihe Insular Belt of the Canadian Cordillera. within the Wrangellia terrane which on Vaicouver Island com- 
prises three thick volcancrsedimentary cycles (Paleozoic Sicker Group, Upper Triaqsic Vsicouver Group and Juras- 
sic Bonanza Group). These cycles are intruded by the Jurassic Island lntrusions and overlaill hy  cpiclwtic sediments 
of the Jurassic-('rctacer)us Leech River Formation and Upper Cretaceous Nanaimo Group. The yiiungesi rocks i n  
the south Island iue Ihe Tertiary Metchosin and Scmke Formations a id  inuusions. Typic:il { i i  V:iiiciiuvcr Isliiiid ihc 
w u t h  Island hiu ken  heavily faulted. 

The oldest nicks i n  the area are the Paleozoic Colquitz Gneiss and Wark Diorite. speculated hy Muller (1075) to 
he recrystallized Sicker and also possibly Vancouver volcanics. The Paleozoic Sicker Groiip coil\i\ts of h;is;iltic to 
rhyolitic voIc;inics and volcaniclastic sediments overlain by epiclastic sediments and limcstows. Thc Sicker Group 
delines three hroad geosynclines in the south and central Vancouver Island. 

The Sicker Group is overlain by the Triassic Vancouver Group, comprised of the lower Karmutsen Formation. 
middle Quatsino Formation and upper Parson Bay Formation. The Karmutsen Fonnatioii. the thickest and most 
widespread of the Vancouver Group formations, consists of basaltic pillow lavas, pillow hrecuias and lava llow\ 
with minor interhedded limestones. primarily in the upper part of the formation. Coeval mafic sills and dykes ill- 
uude the Sicker Group units. The Quatsino Formation Limestones and Parson Bay Formation calcareous sediments 
overlie the Karmutsen volcanics, though through erosion they are limited in extent on Ihe southeni Island. The one 
exception is the Gordon River area, where 300 metres of dark grey to hlack Quatsino limestones have heen mapped 
by Muller (1976). 

The Bonanza Group overlies the Vancouver Group. Bonanza Group rocks are primarily ;I Jurassic assemhlage of 
interhedded lava. hreccia and tuff with compositions ranging from hasalt through andesite and dacite to rhyolite. 

~~ 

deposited in a volcanic island arc environment. The Bonanza Group outcrop primarily on the west side of southenl 0 Vancouver Island. 

The Westcomt Complex is a heterogeneous assemblage of amphibolite and basic migmatite with minor metased- 
imentary and inetavolcanic rocks of greenschist metamorphic grade. The Westcoast Complex outcrops in a loosely 
defined helt on the west coast of Vancouver Island. 

Granitoid batholiths and stocks of the Island Intrusions underlie large parts of Vancouver Islaid. These intrusions 
range in composition from quartz diorite and tonalite to granodiorite and granite. Island Intrusioos outcrop in a helt 
through the ceiiual section of Vancouver Island. 

The Leech River Formation of suspected late-Jurassic, early-Cretaceous age is exposed in a wide, eastward 
narrowing helt of uplands between the San Juan and Leech River Faults. The Formation consists of turhiditic 
greywacke-argillite sequences that have been metamorphosed to schist and slate. 

The Cretaceous Nanaimo Group epiclastic sediments outcrop throughout the eastern side (if south Island. The 
group consist of cyclical successions of sandstone, conglomerate and shale, with interkdded coal. 

Eocene haqic volcanics of the Metchosin volcanics and basic intrusive rocks of the So(ike Intrusions underlie the 
entire area south of the Leech River Fault. These units are overlain by epiclastic sediments of the Sooke Formation. 

BIwk faulting of the crystalline and volcanic rocks is dominant. The network of faults displayed on the south end 
o f  Vancouver Island appears to be the super position of two or more fracture patterns. each with a characteristic 
directions and of different age and origin. 
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Quatqinn Formation 
Quatsino limestone outcrops in the Gordon River area, south of Cowichan Lake. thinning eastward. Typicelly. 

the rock is ;I dark grey to black, blue grey weathering fine mystalline limestone. Where Uir tiinnation is thin hedding 
is commonly ohscure, hut thick sections exhibit distinct beds of 1 to I O  cm separated hy c;ilcsrenitic layers. Mullcr 
(1076) spccukitcd this limestone way prohably algal reefs with limited extent suggesting Ihcy in:iy hwc  heeii iito11- 
likc itructurcs or sciunoutits rather than the basin deposits typical of the north Island. 

Miiuix M;uhle Curp~iration of Duncan, B.C. is presently hulk testing these limestonch lot Uiuir marhie potentid. 
proccising Uie lest hlocks at their Duncan plant. 

Leech River Fnrmation 
The Leech River Formation is exposed in a belt, 2 to 12 kilomeues wide, betweeii Sail .Iuiiii and Leech River 

Faults. The rocks are greywacke, argillite and minor chen and volcanic rocks largely metamorphosed to schist and 
sl;ite. Axial plane cleavage and rodding in the direction of fold axes are generally distitict. iilid their attitudes vary 
only gradually over large a rea .  

Metamorphic grade increases from phyllite in the north to garnet-biotite schist with andalusite porphyrohlasts 
near Leech River Fault in the south. 

Muller (1975) stated the difference between the Sicker schists and Leech River schists is much greater cnnsolida- 
tion. mainly by silicification in the Sicker. Sicker schists are hard, with block fracture aid wilh sinwth joint planes 
perpendicular to  hedding and schistocity, whereas Leech River schists a r ~  platy to flaky. pixirly .jointed and friable. 

The slates under investigation are targeted for use in low end applications, namely landscaping and fireplaces. 
These slates are not suitable for high end uses as gauged slates or roofing slates. The targeted low etid use is a func- 
tion of the nature of the Leech River deposits. 

Dimensional slate should split along parallel planes in consistent thicknesses down to I cin. The Leech River 
slates are more accurately described as siltstones. Generally these stones split along convergent platies. leaving most 
pieces with a wedge shape in profde. 

The Leech River Formation has been the source of slate for local masons since the turn of the century. Most 
acquired small sites for their own personal use. No records were found to indicate these slates have ever been quar- 
ried on a larger or commercial scale. 

A preliminary reconnaissance of the general area identified colors ranging from black. through brown to green. 
The Tia property is underlain by the brown siltstone. This slate weathers a rusty brown c.ol(ir on fracture surfaces 
yielding interesting patterns on the individual pieces. 
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I PRELIMINARY PROPERTY GEOLOGY 

The Tia Property is located in the northeastern section of the Leech River Formiitio~i Bclt. The property lics 
0 

. .  
along the steep. north-facing slope of the valley of the San Juan River. The stone outcrnps ill ;L I;uyc "pit" used iis ;I 

source for road till during construction of the logging roads. 

The I904 cxploratioii program consisted of preliminary prospecting and mapping. concentrated primarily in thc 
iniiin showing IUU Koughly two tons of individual slate pieces was collected for an initial ~n;irkctiiig ilsscssincIIt. 

T u n - l h w n  Siltsttine 
l'hc SIOIIC oiintcrest is hest described a% a schist, likely originally a siltstone. The cnkir r ; i n p  iV(1111 hlue-grey lo 

t:in-hrown with the hrown being dominant. Weathering has penetrated well into the tniu;h of  W n c  iilong hedding- 
p l a ~  fractures. crrating the atuactive "rusting" patterns evident when the stone is actually split. c\peci;llly along thc 
eastern end of the quarry. The schist is cleaner toward the western half of the quarry. Thc slate itself is steeply 
dipping with a strike parallel to the hillside. This geology will provide a face from which the slate call easily he 
peled.  requiring minimum site development. 

Bedding plane fracturing ranges from 5 to 15 cm. The schist can be readily split in to  sheets ranging in thickness 
from 2-5 cm (1-2 inches). The patterned schist can be readily removed in Sheets up to IOU h )  50 celllimeues ( 3 - 5  
square feet). The problem with the patterned schist is the bedding planes are not parallel. s o  the schist has a wedge 
r h a p  in profile. 

The cleaner schist can be &en out in sheets in excess of 150-200 centimetres (5-10 square feet) in thickness of 
2-S centimetres (1-2 inches). The bedding planes are more defined, allowing the stone to split more along pardk!  
planes. 

@ The pit itself is approximately 60 metres long by 20 metres wide, with the present face i n  excess of 15 metres 
high. There is 200-300 tons of l&se material lying on the sill and against the sides of the fxe.  

Marketing 
Marketing carries almost an equal importance to geology for any industrial mineral property. The two key as- 

pects of marketing are: acceptability of the Stone in the marketplace and uansportation of the stone froin quarry to 
fahrication or joh site. 

The marketing assessment of the south Island "slate" is a fhree step process. The first step involves acquiring and 
prospecting a property. resulting in the identification of a potential quarry site. A few 1011s of "slate" is then quarried 
and shown to masons and landscapers, to ~SSKSS the potential of the "slate". 

In the next step a small amount (20 to 50 tons) of "slate", is produced. This stone is then shown to end users. 
namely masons and landscapers, for opinions and general comments. The most important functioll of this phase of 
the marketing is to get some of the end users to agree to try the stone on a few job sites. 

The final step is to produce a small volume, f 500 tons to be supplied to a few joh sites. This will provide frank 
opinions of the stone and allow the initial compilation of a photo portfolio for future makeling and eventual sales. 
A sat~~ple of this size should allow an accurate assessment of the potential of the quarry site 111 produce consistent 
product. 

The other key a . p w  to k completed by this t i e  is to establish firm numbers for transportation. The "slate" will 
be quarried and loaded onto 1 or 2 ton pallets for shipment. Bridge load resuictions limit the :untrunt trucked along 
the logging roads to 16 tonnes including the gross VKhiClK weight. Pallets can then be stockpiled for shipment oii 46 
ton super "B" wains to Island markets. 

On the Tia property. step one has been completed. The initial assessment of the stone hy misons and landscapers 

0 
wds favorahle. The next step is to quarry 20 to 50 tons and have the "slate" specified on a few joh sites. 
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DISCUSSION 

The initial results from the Tia property are encouraging. The "slate" received a positive itiitial market assess- 
ment with t'avourahle responses in color, texture and overall appearance. The wedge shaped nillure of  tlie iiidividual 
"slate" pieces appears to he only a minor impediment to Ihe projected end uses a$ rough facing ;md landscape stonc. 

The geology of the quarry site is also favourahle. The vertical dip comhined with h e  \trike parallcling the hill- 
side should kicilitate simple, cost efficient quarrying. like requiring little more than a pry h;a. or ;I \ ina l l  excavator iit 

most. 

As p;ut of m y  future exploration effort on the property, an assessment of the Ixech Rivcr 1~'orinatioti "slatc" hell 
ithell should he cotnpleted. The green and black "slates" both generated positive responses lor color. Though thc 
;ippe;u;ince iuid texture of these two slates is poor, there is a good pissihility more coinpclciit hections could he 
1cn.ated. 

The next step o l  the Tia property program is to quarry 20 to SO tons of the "slate". This stonc will then he a&= ."IC\- 
sively marketed to secure its use on a few job sites. The purpose of this stage is to get tlie stoiic kiiown and used. ax 
well as provide documentation for furtber marketing programs. 

The final step will be to quarry approximately 500 tons of slate. The first purpose is 111 eiihure the stone is con- 
sistent in appearance throughout the 500 tons. The second purpose is to ensure the slone will he accepted in the 
marketpldce. hefore a final prcduction decision is made. 
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CONCLUSIONS AND RECOMMENDATIONS 

The slate located on the Tia property has potential use as both rough facing stone and I:indscape stone. The 
exploration and marketing programs completed to date have met with success, suggesting lurdier work is warranted. 
A staged. twckstage exploration 1 marketing program is recommended. 

l l i e  lirst stage will consist of collecting a 20-50 ton sample and supplying the SI(IIIC I U  ciid IIWS (m;isoiis iind 

landscapers) for iwuketing test% namely for use on a few joh sites. The goal is to have tlic "sliitc" o w l  (in ;ictu;iI joh 
sites t ( i  yei  kith feedhack on the stone and exposure for it. The cost of  this phase is estiin;itc.d i i l  S6.X-13. 

The .second stage then involves a larger bulk sample off 500 tons. Again, this stone will he supplied to end users 
for marketing tests and for specification for job sites. The purpose is to ensure a consistent supply of st(ine can k 
cihtained from the quarry site and to ensure the stone will meet (or exceed) the specifications (it end users. This 
phaw is estimated to cost $31,361. 

Phase I 
Phase 11 

TOTAL BUDGET 

$6,843 
$31,361 

$38204 

The initial prospecting program completed on the Tia property cast S1.300 
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STATEMENT OF QIJALIFKATIONS 

1. K.Tim Henneheny. am the principle of Mammoth Geological Ltd., a geological consulting finn with offices :it 

9250 Camarvoii Koad. Port Hardy, B.C. The mailing address is Box 5250, Port Hardy. B.C. VON 2PO. 

I earned ii Bachelor of Science Degree majoring in geology from Dalhousie Ilnivrrsity. grxluating in May I(JX0. 

I liiivr practiced m y  profession continuously since graduation. 

I am registered with the Association of Professional Engineers and Geoscientists i n  the I'rovince of British 
Columbia as a Prolrssional Geoscientist. I am also a Fellow of the Geologicd Associ;itimi (~I'(': inxJii .  

I staked aid examined the Tia property on July 6, 1994 and funher examined the property on May 3 I. I'J(J5. I am 
presently the owner of the Tia mineral claim. 

I am the principle (if Mammoth Geological Ltd. 

This repart [nay he used for any purpose normal to the business of Mammoth Geologic:il I.td.. provided no par1 
is u.wd in such a manner to convey a meaning different than that set out in the whole. 

Dated this day of in the Town of Port Hardy. British Columhia. 
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STATEMENT OF COST 

The only costs to he applied are the actual property exploration costs, as the results (if the marketing survey wi l l  
remain connfidnitiai. Hence. the costs acsociated with the survey will nor be included. 

Ti;i I’ropcrty 

I3ploratiiin &itc\: Jul6.  May 31 
Kcport diitcs: .luii 5 .  Jun 6 

Project Miuiager 
Vehicles 
Documentation 

Tia Property Costs 

2days @ 300.00/day 
2days @ 50.00/day 
2days @ 300.00/day 

S600.00 
s100.00 
S600.00 

51,300.00 
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COST ESTIMATES 

Phue I - Initial Sampling (3 days) . .  
Quarrying Costs (Equipment) 
Manpower Costs (Quarrier and Helper) 
Support Costs (Room and Board, Vehicles) 
Market Assessinent 
Ihcuinent;ition (Reports) 
('ontingeticy (15% ) 

Phase I SuhtoCdl 

Phase 11 - Bulk 'rest (20 days) 
Conuactor Cost (Cat or Hoe) 
Quarrying Cost (Equipment) 
Manpower Cost (Quarrier and Helper) 
Support Costs (Room and Board, Vehicles) 
Documentation (Reports) 
Contingency (15%) 

Phase I1 Subtotal 

TOTAL BUDGET FOR TIA PROPERTY 

59n1 
$1.350 

ShOO 
s I .hot1 
Sl .SO0 

5x'j2 

$6,XJJ 

$2.121) 
$10,650 

S4.001) 
s 1 .zoo 
S4.0!, I 

$31,361 

swoo 

$38,204 
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I SAMPLE DESCRIPnON 

No samples for analysis or polished specimens were taken. The purpose of h e  program wiis to collect a sample 
in the range of  two toils for market analysis. There were no geological studies undertakcn on the collective two ton 
wnple. 
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