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The CIRQUE and FLUKE stratiform barite-sulphide deposits of 

the Akie District are hosted by the Devonian - Mississippian Earn 
Group (figs. 1 & 2 ) .  Conodont biostratigraphy has been 

successfully applied to determine the ages of similar deposits at 

Macmillan Pass, where they are of Late Devonian, middle Frasnian 

age, and in the Gataga - Driftpile area, where they are middle 
Famennian (Lower rhomboidea and marginifera zones) in age (fig. 

1) (Irwin, 1990). In an attempt to date the CIRQUE and FLUKE 

deposits, fifty samples were collected by Insley from calcareous 

strata at the CIRQUE and FLUKE properties in August 1989. 

Forty three limestone and seven calcareous mudstone samples 

were collected from surface outcrop and drill core material. The 

sample weight ranged from 150 grams to four kilograms, the 

average being one kilogram. 

10% glacial acetic acid solution for seven days, after which the 

insoluble residues were washed and sieved through 1 mm and 0.09 

mm mesh screens. The fine fraction was concentrated magnetically 

and through the use of sodium polytungstate (specific gravity 

2 . 8 0 )  a density separation was performed. After the separation, 

the denser fraction ( > 2 . 8 0 )  was examined and hand-picked for 

conodonts. Due to the large amount of framboidal barite and 

sulphide material in many samples, particularly those from the 

CIRQUE property, large amounts of material had to be examined and 

picked for conodonts. 

Samples were dissolved in a buffered 
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Prior to this report, an occurrence of the ammonite Ponticeras 

(Jefferson et al., 1 9 8 3 )  below the CIRQUE mineralisation 

suggested only that the stratiform mineralisation was at least 

Frasnian in age. No direct age dating was available for the 

FLUKE mineralisation. 

All stratigraphic relationships and nomenclature discussed in 

this report is based on information obtained from Insley ( 1 9 9 0 )  

(fig. 3 ) .  

BIOSTRATIGRAPHY 

A. Cirque Property 

Twenty three carbonate samples were collected from the CIRQUE 

area (figs. 2 ,  4 & 5 ,  tables 2 & 3 ,  appendix A) for conodont 

analysis. 

limestone within the upper and lower units of the 'Pregnant' 

shale facies of the Gunsteel Formation. Large quantities ( 3 0  - 
50% by volume) of fine grain framboidal sulphide characterised 

the 'Pregnant' shale sample residues. Six of the thirteen 

productive samples collected within the CIRQUE area contained age 

diagnostic conodont faunas (C7, C11, C16,  C22,  C30,  and C 3 4 ) .  

The majority of the samples were collected from 

All of the conodonts collected had a colour alteration index 

(CAI) value of 5 ,  indicative of temperatures of 3OO0C+. 



5 

I 
I 
1 
I 
I 
I 

I 
I 
I 
I 
I 
I 

GOSSAN THRUST SHEET, CIROUE 

ME TRES 
400  

350 

300 

250 

200 

150  

100 

5 0  

n 

FLUKE CLAIMS 
(COMPOSITE SECTION) 

METRES 

3 5 0 1  

5 0  

0 

t 

c - Relative stratigraphic position of conodont samples 

3x)m 

;TRATIGRAPHIC SECTIONS SHOW IN 
CONODONT SAMPLE LOCATIONS 

CIRQUE 8 FLUKE CLAIMS 

~~ 

90/06/21 IDrawn byi H.D.S. 

3rawing No. AK-AK-90-01 I I Figure No. 3 



b 

I 

I 
I 
I 
I 
I 
I 
I 
D 
I 
I 
I 
I 
I 
I 

L 

1 
I 

LEGEND FOR STRATIGRAPHIC SECTIONS 

EARN GROUP 
Conundrum Siltstone (OCS) 

;'"" Poorly bedded, soft, variably calcareous, spckled siltstone. 

Warneford Formation (DMW) 
*...;.y. * . +.;\- Sandstone, conglomerate and minor shale ?<? yi. fl (DMWR (Cirque) and DMWQ (Fluke)). 

Intraformational Shale chip breccia (DMWB). . . . . . . . 

Akie Formatlon (OA) 
...... . . . . . . . Ll ...... Finely laminated, soft shale with phyflitic sheen (DAP) 

Gunsteel Formation (DG) 

Black porcellanite with minor siliceous shale 

Massive to thin bedded, non-calcareous, black siliceous shale 
m (DGC (Cirque) and DGCH (Fluke)). 

containing abundant nodules - 'pregnant' shale (DGPR).. 
Stratiform minera1isation:;phaIerite and laminated pyrite (Fluke). 
Barite-sphalerite-galena-pyrite mineralisation (Cirque). 

ROAD RIVER GROUP 
'Sllurlan' siltstone unit (Ssr) 

Grey and buff weathering crinkle laminated limestone 
Buff-brown weathering dolomitic siltstone and 
mottled bioturbated mudstones and silty mudstone. 

'Sllurlan' Umestone unit (SRC) 

Grey, rhythmic bedded, ftaggy limestone with 
thin shale partings. 

ISTR AT I GRAPH IC SECTIONS LEGEN 0 
for (Figure 3) 



7 

i 
I 
I 
I 
I 
I 
I 

Sample C34 (table 111) was collected from nodular limestone 

within an Ordovician shale unit at the 215.0 m level in drill 

hole 80-C-13. This fauna includes Drepaniostodus sp. (pl. 1, 

figs. 7 & 8 )  which is indicative of the Ordovician. 

Sample C16 (fig. 4, table 11) was collected from the 

\Silurian' Siltstone unit within the Road River Group. The well 

preserved Early Silurian, Llandovery fauna includes 

Astropentagaathus cf. A. irregularis Mostler (pl. 1, figs. 1 & 

5 ) ,  Astropentagnathus sp. (pl. 1, fig. 2), Distomodus sp. (pl. 1, 

fig. 4 ) ,  PterospathoUus celloni (pl. 1, fig. 9), OuloUus? fluegli 

(Walliser) (pl. 1, fig. 13), and mazuelloids (pl. 1, figs. 18 C 

19). This fauna is the same age as conodont faunas identified by 

Orchard, in Norford & Orchard (1985) above the stratiform 

sulphide mineralisation at Howards Pass. 

Sample C7 (fig. 5 ) ,  collected within an non-mineralised foot 

wall below the CIRQUE mineralisation (Pigage, pers. corn.), 

contains Palmatolepis rugosa ampla Muller (pl. 2, fig. 18) which 

ranges from within the Lower postera Zone through middle Upper 

expansa Zone of the late Famennian (table I). This sample 

represent the youngest Famennian fauna identified within the 

CIRQUE area. Assuming the stratigraphy within this area is 

correct, the CIRQUE mineralisation is younger than any stratiform 

barite-lead-zinc mineralisation identified within the Gataga 

area, or elsewhere in the Earn Group. If the section is 

overturned, however, sample C7 provides a youngermost age limit 
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for the CIRQUE mineralisation, which would correlate directly 

with other Gataga - Driftpile mineralisation. 

Sample C11 (fig. 4 ,  table 11), collected from a limestone 

concretion within the upper member of the 'Pregnant' shale facies 

of the Gunsteel Formation, contains Polygnathus glabra subsp.(pl. 

1, fig. 10) which is indicative of middle through late Famennian. 

Sample C22 (fig. 4 ,  table 11), collected from a limestone 

concretion within the porcellanite unit of the Gunsteel 

Formation, contains Mehlina sp. (pl. 2, fig. 16), Palmatolepis 

sp. indet., and Icriodus sp. indet. Th s fauna provides a broac 

Famennian age for the porcellanite unit. 

Sample C30 (table 111), collected from nodular limestone 

within the Gunsteel Formation, porcellanite unit, contains 

Palmatolepis sp. indet., Polygnathus sp. indet., and Icriodus sp. 

indet. which are indicative of the Famennian. I 
B. Fluke Property 

Twenty seven samples were collected from the FLUKE area for 

conodont analysis (appendix B), seventeen of which were from 

surface outcrops of the Earn Group and the Road River Group (fig. 

6 ,  table IV). A further ten drill core samples were collected 

from drill holes 80-F-01, 80-F-02, and 80-F03 (fig. 6 ,  table V). 



10 

I 

I 
I 
1 
I 
I 
I 
I 

L 

I 
1 
I 
I 
1 
I 

1 
I 

Earn Group samples 

concretions within 

porcellanite units 

were collected mainly from limestone 

the Gunsteel Formation, from within the 

both at the base (DGa) and overlying (DGcH) 

the 'Pregnant' shale facies. Samples were also collected from 

limestone within the underlying Road River Group and the 

overlying Conundrum siltstone (Insley, 1990). Fourteen of the 

seventeen productive samples collected within the FLUKE area 

contain age diagnostic conodonts. All of the conodonts collected 

from the FLUKE property had a colour alteration index (CAI) value 

of 5, indicative of temperatures of 3OO0C+. 

Sample F2, collected from a limestone concretion at the top of 

the 'Silurian' dolomitic siltstone unit, includes Icriodus 

steinachensis Al-rawi (pl. 2, fig. 5) which is indicative of the 

Early Devonian, Lochkovian. 

Sample F14, collected from the Kwadacha limestone, contains 

Polygnathus linguiformis subsp., Polygnathus xylus subsp., and 

other Polygnathus ssp. This fauna is indicative of the Middle 

Devonian, probably Early Givetian. 

Ten productive samples (Fl, F4, F5, F6, F11, F12, F13, F16, 

F25, and F27) contain conodont faunas indicative of the middle 

and upper Famennian (table I, Appendix B). Sample F1, collected 

from an unidentified unit, and samples F11, F12, and F13, 

collected from limestone concretions within the porcellanite unit 

(DGa) of the Gunsteel Formation, include Palmatolepis 

marginifera marginifera Helms (pl. 2, figs. 1 & 3 ) .  Palmatolepis 
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marginifera marginifera Helms is the zonal index subspecies for 

the middle Famennian marginifera Zone. Samples F11, F12, and F13 

also include Palmatolepis minuta minuta Branson C Mehl (pl. 2, 

fig. 14), Palmatolepis glabra pectinata Ziegler (pl. 2, figs. 8 & 

lo), and Palmatolepis glabra distorta Branson & Mehl (pl. 2 ,  

figs. 7 & 9 ) .  These samples, collected from near the base of the 

'Pregnant' shale facies (table IV) provides a lower age limit of 

middle Famennian, marginifera Zone for the FLUKE mineralisation. 

Sample F6, collected from an unidentified unit, is confined to 

the Lower marginifera Zone by the occurrence of Palmatolepis cf. 

P. quadrantinodosa inflexoidea Ziegler with Palmatolepis 

marginifera marginifera Helms (pl. 2, figs. 2 & 4) and 

Palmatolepis glabra lepta Ziegler & Huddle (pl. 2 ,  fig. 11). 

Sample F4 includes Palmatolepis rugosa trachytera Ziegler (pl. 

2, fig. 17), Palmatolepis rugosa ampla Muller, and Palmatolepis 

gracilis gracilis Branson h Mehl (pl. 2, fig. 13) which are 

indicative of upper Famennian, postera Zone. Sample F5, 

containing Palmatolepis perlobata postera Ziegler (p l .  2, fig. 

20) and Palmatolepis rugosa subsp. (pl. 2, fig. 19) is also 

indicative of upper Famennian, postera Zone. These two samples, 

unlocated and from an unidentified unit (Insley, 1990) represent 

the youngest conodont faunas identified in the FLUKE Area. These 

faunas are direct correlatives of sample C7 at the CIRQUE 

property. 

Sample F16 includes Palmatolepis perlobata schindewolfi Muller 

(pl. 2, fig. 6) which is indicative of the middle and upper 
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Famennian. Sample F16, collected from concretions within the 

porcellanite unit overlying the \Pregnant1 shale unit (Insley, 

1990), provides an upper age limit of late Famennian. 

Sample F25, collected from \Pregnant1 shale facies nodular 

limestone within barite-pyrite mineralisation at 195.75 m level 

in drill hole 80-F-03, includes Palmatolepis glabra lepta Ziegler 

b Huddle which is indicative of the middle Famennian. 

Sample F27, from the \Pregnant1 shale facies at level 160.2 m 

in drill hole 80-F-03 83 cm below barite mineralisation, includes 

Palmatolepis sp. and Polygnathus sp. (p1.2, fig. 15) of the 

Famennian. 

1 
I 
1 
I 
1 
I 
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1. Assuming stratigraphic ordering as reported by Insley (1990), 

the CIRQUE mineralisation is no older than upper Famennian, 

Lower postera Zone. This represents the youngest Late 

Devonian stratiform mineralisation identified anywhere in the 

Earn Group (fig. 7 ) .  However, an alternative stratigraphic 

interpretation, would make the CIRQUE mineralisation 

equivalent to other Gataga - Driftpile mineralisation. 

2.Assuming stratigraphic ordering as reported by Insley (1990), 

the FLUKE mineralisation is no older than middle Famennian, 

marginifera Zone and no younger than upper Famennian, postera 

Zone (fig. 7 ) .  This mineralisation is equivalent to the 

middle Famennian mineralisation at Gataga. 

3.Conodont faunas provide a middle Famennian age for the 

porcellanite units and 'Pregnant' shale facies of the Gunsteel 

Formation at both FLUKE and CIRQUE. The former is more 

precisely dated as marginifera Zone. 

4 . -  Ordovician fauna was recovered from an unidentified unit in 

drill hole 80-C-13 at CIRQUE. Early Silurian (Llandovery) 

conodont faunas were recovered from the 'Silurian' siltstone 

unit of the Road River Group at both CIRQUE and FLUKE. 

conodont faunas were recovered from the Earn Group Akie 

Formation, Warneford Formation or Conundrum Siltstone. 

No 
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COWOO(W1T NO FIELO UTM COORDINATES W P L E  DESCRIPTION STRATIGRAPHIC 
L O U 1  I TV UNIT ' 

lioRTH EAST 

Gunsteel - 
porcel lani te 

LClt 6,375,867 371,528 Limuatom lens u i t h i n  b a r i t i c  siliceous chele ' I C1 (Top) 

I 

CZ LClt 6,375,867 371,528 Limestone Ions u i t h i n  b a r i t i c  siliceous shale Gunsteel - 
c3 LC12 6,3B,867 471,- Limeston lens u i t h i n  b e r i t i c  siliceous shale Gursteel - 
CL LC12 6,375,867 471,528 Limestone lam uithin b r i t i c  siliceous shale GunsteeL - 
cs <Bottm) LCl2 6,375,867 471,528 Lfnastons l a m  within ba r f t i c  siliceous s h a h  Ccrneteel - 

porcellani t e  

L porcel lani te 

porcet lanf te 

porcel lani te 

porcel lani te 
c6 (Top)  LC13 6,375,939 371,486 LimastaW lofm u i t h i n  b r i t i c  s i l i caow shale Gunsteel - 
C7 (8ottom) I LC13 I 6.375.939 I 371.486 I Lfmastaw lens u f th in  b r i t i c  a l l i ceow shale , Gunateel - 
c8 LCl4 6,375,890 371,728 Small l i m e t o m  concretion in s i l t y  ergi l l i t .  md Yarnof ord 

ef l ts tone 

to LC15 6,375,640 371,016 Lilr*ntaw in f loa t  associated with porce l lm i te  Gunsteel - 
porcel lani te 

S i l t s tone 
c10 LC16 6,375,920 370,644 Calcareous si l t r tom from dolomit ic s i l ts tone unit S i tu r ian  

Cll (Top) LE17 6,376,988 370,120 Limeatom concretion from b r i t i c  siliceous shale Gunsteel - 
Clt LC17 6,316,988 3to.120 L(lr*ntone Concretion from b r i t l c  siliceous shate Cursteel - 

pregnant shale 

C13 (Bottom) LC17 6,376,988 370,120 Lime6taW concretion from b r i t i c  siliceous chele Cursteel - 
pregnant shale 

pregnant shale 

S i  I t s t o m  

c14 Lcia 6,377,041 370,107 Limestone concretion from bar i t i c  s i l iceous shale Gunsteel - 
c1s LCl9 6,376,454 370,143 L i w t a n e  bed in dolomitic s i I t s tona /ds tone  S i lu r ian  

AGE 

indeterminate 

indeterminate 

Indeterminate 

indeterminate 

fndetemfnetc 

indeterminate 

F m i a n ,  
postera 

indeterminate 

indeterminate 

indcteminate 

Famemian  

indeterminate 

indeterminate 

indeterminate 

indeteminetc 





CONODONT I DRILL HOLE 
NO 

461.6 m C3 0 Nodular limestone EG79C-24 

329.5 m C3 1 Nodular limestone EG79C-14 Gunsteel - 
porcellanite 
(footwall) 

C32 I EG79C-14 

indeterminate 

c3 3 

333.4 m 

I EG80C-13 
Nodular limestone 

c34 

Gunsteel - 
porcellanite 
(footwall) 

1 EG80C-13 

indeterminate 

Table 111. 
CIRQUE PROPERTY (57'31' N 124'50' W) 

CONODONT SAMPLE LIST - DRILL CORE SAMPLES 

Ordovician 
shale 

Ordovician 
shale 

DEPTH 

indeterminate 

Ordovician 

SAMPLE DESCRIPTION 

_ _ _ _ ~  

21414; I Nodular limestone 
215.0 m I Nodular limestone 

~ 

STRATIGRAPHIC AGE 
UNIT 

Famennian I Gunsteel - 
porcellanite 
(footwall) 



SAMPLE DESCRIPTION STRATIGRAPHIC UNIT AGE 

LF176 6,365,534 

LF178 6,365,458 

CONODONT FIELD 
NO LOCAL I TY 

F 1  L F29 

F2 LF33 

F3 LF33 

1 I NATES UTM COOR 

NORTH 

6,363,732 

6,363,717 

EAST 

Limestone concretion from top of dolomitic siltstone 
unit 

385,200 Silurian Siltstone Early-Mid Devonian 

385,222 
~~ ~~ ~~ 

Limestone concretion from top o f  dolomitic siltstone 
unit 

385,574 

386,130 

i ndetermi na t e 

Famennien. wstera 

~~ 

Silurian Siltstone 

386,905 

F4 

F5  

F6 

F7 

F8 

F9 

F10 

F 1 1  

F12 

F13 

387,305 

L F69 

L F69 

LF75 

LF79 6,363,058 

LF81 6,362 , 763 

LF107 6,362,662 

LF111 6,362,743 

LF154 6,363,884 

LF155 6,363 , 91 0 

LF156 6,363 , 899 

385,534 

Limestone from middle of Silurian limestone unit 

Crinkle laminated grey/tan limestone near top of 
dolomitic siltstone unit 

Small limestone concretions in Pregnant Shale 

Limestone concretion in mediun bedded 
siltstone/sandstone sequence 

1 metre limestone concretion in thin bedded 
porcellanite 

1 metre limestone concretion in thin bedded 
porcellanite 

Large limestone concretion in thin bedded 
porcellanite 

Bioclestic limestone 

Calcareous siltstone below Kwadacha limestone 

Large limestone concretions in porcellanite unit 

Larae limestone concretions in wrcellanite unit 

385,531 

Famennian, marg. 

Silurian Limestone i nde termi ne t e 

Silurian Siltstone i ndetermi nate 

Gunsteel - pregnant indeterminate 
she I e 

Conundrun indeterminate 
Siltstone - DCS 
Porcellenite - DMUP Famennien, marg. 

Porcellenite - DMUP Famennian, marg. 

Porcellenite - DMUP Femennien, marg. 

Kuadache Reef - DKR Givetian 

Possibly Silurian 
Siltstone 

Porcellanite - DGC Famenni an, marg. 

Porcellanite - DGC Famennian, marg. 

i nde t ermi na t e 

385,555 

385,222 

385,167 



Table V. 
LUKE PROPERTY (547'24' N 124'5 
IODONT SAMPLE LIST - DRILL CORE 

' W) 
AMPLES CO 

CONODONT 
NO 

D R I L L  
HOLE 

DEPTH SAMPLE DESCRIPTION STRATIGRAPHIC UNIT AGE 

EG80F-01 23.0 m Calcareous siltstone in siliceous shale Gunsteel - pregnant 
she 1 e 

indeterminate F18 

F19 indeterminate EG80F-01 Calcareous siltstone in siliceous shale 

Calcareous siltstone in siliceous shale 

Gunsteel - pregnant 
shale 

Gunsteel - pregnant 
shale 

Warneford - 
intraformational 
breccia DMWBX 

Porcellanite - DMWP 

' F20 EG80F-01 72.0 m indeterminate 

indeterminate I F21 EG80F-01 168.7 m Dark grey, soft shale with intraformational 
breccias 

EG80F-01 184.6 m i ndet ermi na t e F22 Massive porcellanite interbedded with pyritic 
siltstone 

Dark grey shale with pyritic siltstone to 
sandstone interbeds 

Siliceous shale with 1 - 2 cm framboidal pyrite 
interbeds 

F 23 EG8OF - 01 273.1 m i ndetermi nate Warneford - DMUB 

indeterminate EG80F-01 382.9 m Gunsteel - pregnant 
shale 

Gunsteel - pregnant 
shale 

Warneford -DMWBX 

EG80F -03 195.8 m Femenni an 1 F25 
I 

Nodular limestone 83 cm below barite 
mineralisation 

Limestone concretions in dark grey shale chip 
brecc i a 

Nodular limestone in barite-pyrite mineralisation 

F26 EG80F-02 342.8 m indeterminate 

Famennian ' F27 EG80F - 03 Gunsteel - pregnant 
shale 

160.2 m 

N 
0 
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PLATE 1 

Figures 1, 5: Astropentagnathus cf. A. irregularis Mostler 
1: Pa element, X120, GSC LOC. No. C-176693, Cirque 

5: Pb element, X60, GSC LOC. No. C-176693, Cirque 
Property. 

Property. 

Figure 2: Astropentagnathus? sp., X60, GSC LOC. 
No. C-176693, Cirque Property. 

Figure 3, 7, 8: Drepanoistodus sp. 
3: reclined coniform element, X60, GSC LOC. 

No. C-176688, Cirque Property. 
7: Geniculate coniform element, X60, GSC LOC. 

No. C-176700, Cirque Property. 
8: recurved coniform element, X60, GSC LOC. 

No. C-176700, Cirque Property. 

Figure 4: Distomodus sp., dolobrate M element, X60, 
GSC LOC. No. C-176693, Cirque Property. 

Figure 6: Panderodus sp.; X60, GSC LOC. No. C-176693, C i r q u e  
Property, . 

Figure 9: Pterospathodus celloni (Walliser), X60, GSC LOC. No. 
C-176693, Cirque Property. 

Figure 10: Polygnathus glabra subsp., X120, GSC LOC. No. C- 
176688, Cirque Property. 

Figures 11-12, 14-15, 17: Polygnathus? ramiform complex; X60, 

11: Sc element. 
12: M element. 
14: Pb element. 
15: Sa element. 
17: Sb element. 

GSC LOC. No. C-176684, Cirque Property. 

Figure 13: Oulodus? fluegli (Walliser), X60, GSC LOC. 
No. C-176693, Cirque Property. 

Figure 16: Mehlina sp.; X60, GSC LOC. No. C-176654, Fluke 
Property. 

Figures 18-19: Mazuelloids, X120, GSC LOC. No. C-176693, 
Cirque Property. 

Figure 20: Radiolarian, X60, GSC LOC. No. C-176688, 
Cirque Property. 

Figure 21: Sponge spicule, X60, GSC LOC. No. C-176680, Cirque 
Property. 
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Figures 1-4: Palmatolepis marginifera marginifera Helms 
1: X60, GSC LOC. No. C-176661, Fluke Property. 
2: X60, GSC LOC. No. C-176656, Fluke Property. 
3: X60, GSC LOC. No. C-176651, Fluke Property. 
4: X60, GSC LOC. No. C-176656, Fluke Property. 

Figure 5: Icriodus steinachensis Al-Rawi; X60, GSC LOC. 
No. C-176652, Fluke Property. 

Figure 6 :  Palmatolepis perlobata schindewolfi Muller; X60, 
GSC LOC. No. C-176651, Fluke Property. 

Figures 7 ,  9: Palmatolepis glabra distorta Branson & Mehl 
7: 60x, GSC LOC. No. C-176662, Fluke Property. 
9: 60x, GSC LOC. No. C-176661, Fluke Property. 

Figure 8, 10: Palmatolepis glabra pectinata Ziegler 
8: X60, GSC LOC. No. C-176651, Fluke Property. 
10: X60, GSC LOC. No. C-176662, Fluke Property. 

Figure 11: Palmatolepis glabra lepta Ziegler & Huddle; X60, 
GSC LOC. No. C-176656, Fluke Property. 

Figure 12: Apathognathus varians Branson & Mehl; X60, GSC LOC. 
No. C-176662, Fluke Property. 

Figure 13: Palmatolepis gracilis gracilis Branson & Mehl; 
X60, GSC LOC. No. C-176654, Fluke Property. 

Figure 14: Palmatolepis minuta minuta Branson & Mehl; X60, 
GSC LOC. No. C-176662, Fluke Property. 

Figure 15: Polygnathus sp.; X60, GSC LOC. No. C-176677, 
Fluke Property. 

Figure 16: \Icriodus' sp.; X60, GSC LOC. NO. C-176654, Fluke 
Property. 

Figure 17: Palmatolepis rugosa ampla Muller Palmatolepis 
rugosa rugosa Branson & Mehl; X60, GSC LOC. 
No. C-176654, Fluke Property. 

Figure 18: Palmatolepis rugosa ampla Muller: X60, 
GSC LOC. No. C-176684, Cirque Property. 

Figure 19: Palmatolepis rugosa sp.; X60, 
GSC LOC. No. C-176655, Fluke Property. 

Figure 20: Palmatolepis perlobata postera Muller: X60, 
GSC LOC. No. C-176655, Fluke Property. 
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APPENDIX A 

CIRQUE SAMPLE DESCRIPTIONS AND LOCATIONS 
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GSC location number: C-176678 
field number: LC-12, C1 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50° 
geographic description: Cirque property, southeastern end, 

collected from the 87.5 m level of the logged section 
through Upper and Lower Pregnant Shale 

lithologic unit: Gunsteel Formation, Upper Member of Pregnant Shale 
Formation (DG,,) 

stratigraphic description: Limestone at base of thin bedded, ribbon 
banded, rusty weathering cherty argillite. Above baritic shale 
sequence. 

lithology: dark grey, coarse crystalline limestone 
weight of sample processed: 2.704 kg. 
weight of undissolved sample: 
fossils: sponge spicules (I+) 
conodonts: ramiform elements (2) 
colour alteration index: 5 
period or epoch: indeterminate 
remarks: large baritic residue. 

facies. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
G8C location number: C-176679 
field number: LC-12, C2 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50 '  
geographic description: Cirque property, southeastern end, 

collected from the 84.75 m level of the logged section through 
Upper and Lower Pregnant Shale facies. 

lithologic unit: Gunsteel Formation, Upper Member of Pregnant Shale 
Formation (DG,,) 

stratigraphic description: Limestone within a baritic shale 
sequence . 

lithology: dark grey, coarse crystalline limestone 
weight of sample processed: 4.050 kg. 
weight of undissolved sample: 1.852 kg. 
fossils: radiolarian, sponge spicules 
conodonts: ramiform elements (1) 
colour alteration index: 5 
period or epoch: indeterminate 
remarks: large baritic residue. 1/3 of sample remains unpicked. 
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G8C location number: C-176680 
field number: LC-12, C3 
map area: Ware, 94F/10 
latitude and longitude: 57' 311, 124' 50' 
geographic description: Cirque property, southeastern end, 

collected from the 84.25 m level of the logged section through 
Upper and Lower Pregnant Shale facies. 

lithologic unit: Gunsteel Formation, Upper Member of Pregnant Shale 
Formation (DGpR) 

stratigraphic description: Limestone within a baritic shale 
sequence. 

lithology: dark grey, coarse crystalline limestone 
weight of sample processed: 2.966 kg. 
weight of undissolved sample: 1.417 kg. 
fossils: sponge spicules, radiolarians 
conodonts: ramiform elements (3) 
colour alteration index: 5 
period or epoch: indeterminate 
remarks: large baritic residue. 2/5 of sample remains unpicked. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
G ~ C  location number: C-176681 
field number: LC-12, C4 
map area: Ware, 94F/10 
latitude and longitude: 57' 311, 124' 50' 
geographic description: Cirque property, southeastern end, 

collected from the 81.75 m level of the logged section through 
Upper and Lower Pregnant Shale facies. 

lithologic Unit: Gunsteel Formation, Upper Member of Pregnant Shale 
Formation (DG,,) 

stratigraphic description: Limestone within a baritic shale 
sequence. 

lithology: dark grey, coarse crystalline limestone 
weight of sample processed: 2.514 kg. 
weight of undissolved sample: 1.340 kg. 
fossils: sponge spicules, radiolarians 
conodonts: none 
period or epoch: indeterminate 
remarks: large baritic residue. 1/3 of sample remains unpicked. 
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GSC location number: C-176682 
field number: LC-12, C5 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50' 
geographic description: Cirque property, southeastern end, 

collected from the 81 m level of the logged section through 
upper and Lower Pregnant Shale facies. 

lithologic unit: Gunsteel Formation, Upper Member of Pregnant Shale 
Formation (DG,,) 

stratigraphic description: Limestone near base of a baritic shale 
sequence. 

lithology: black, coarse crystalline, thin bedded limestone 
weight of sample processed: 2.864 kg. 
weight of undissolved sample: 1.153 kg. 
fossils: sponge spicules 
conodonts: ramiform (1) 
colour alteration index: 5 
period or epoch: indeterminate 
remarks: large baritic residue. 1/2 of sample remains unpicked. 

************************** 
GSC location number: C-176683 
field number: LC-13, C6 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50 '  
geographic description: Cirque property, southeastern end, 

collected from the 7.5 m level of the logged section through 
Upper and Lower Pregnant Shale facies. 

lithologic unit: Gunsteel Formation. 
stratigraphic description: Boudinaged blocks of limestone near base 

of a ribbon banded chert with siliceous shale partings and 
occasional beds up to 15 cm sequence. Limestone collected from 
1 m above baritic sequence of the Lower Member of the Pregnant 
Shale facies (DGPR) 

lithology: dark grey, coarse crystalline, laminated limestone 
weight of sample processed: 3.011 kg. 
weight of undissolved sample: 1.106 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 
remarks: 3/8 of sample remains unpicked. 
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GSC location number: C-176684 
field number: LC-13, C7 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50 '  
geographic description: Cirque property, southeastern end, 

collected from the base of the logged section through Upper 
and Lower Pregnant Shale facies. 

lithologic unit: Gunsteel Formation. 
stratigraphic description: Limestone at base of a ribbon banded 

chert with siliceous shale partings and occasional beds up to 
15 cm sequence. Sampled from limestone 5 metres below Lower 
Member of Pregnant Shale Facies. 

lithology: dark grey, medium grained limestone 
weight of sample processed: 2.031 kg. 
weight of undissolved sample: 0.711 kg. 
fossils: none 
conodonts: Palmatolepis perlobata schindewolfi Muller (2) 

Palmatolepis rugosa ampla Muller (1) 
Polygnathus glabra subsp. indet. (1) 
ramiform elements (Sa, Sb, Sc, M, Pb elements) (31) 

colour alteration index: 4-5 
period or epoch: L a t e  Devonian; 
age: Famennian; 
conodont zone: Lower postera through Middle expansa. 
raarks: large baritic residue. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176685 
field number: LC-14, C8 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50 '  
geographic description: Cirque property 
lithologic unit: Warneford Formation. 
stratigraphic description: small limestone concretion within silty 

lithology: medium grey, thinly laminated, fine grain limestone 
weight of sample processed: 2.023 kg. 
weight of undissolved sample: 1.201 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 
renarks: large baritic residue. 

argillite and siltstone unit. 
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GSC location number: C-176686 
field number: LC-15, C9 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50 '  
geographic description: Cirque property 
lithologic unit: Gunsteel Formation, porcellanite unit. 
stratigraphic description: limestone in float associated with 

lithology: dark grey, medium-fine crystalline limestone 
weight of sample processed: 2.610 kg. 
weight of undissolved sample: 0.761 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 
remarks: 2/3 of sample remains unpicked. 

porcellanite unit 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176687 
field number: LC-16, C10 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50' 
geographic description: Cirque property 
lithologic unit: 'Silurian' siltstone 
stratigraphic description: calcareous siltstone from dolomitic 

lithology: medium grey, fine grain, thinly laminated calcareous 

weight of sample processed: 1.637 kg. 
weight of undissolved sample: 1.416 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 
remarks: Probable age specified by collector as Silurian age. 

siltstone unit. 

siltstone. 
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GSC location number: C-176688 
field number: LC-17, C11 
~p area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50' 
geographic description: Cirque property 
lithologic unit: Pregnant Shale Formation. 
stratigraphic description: limestone concreton from upper Pregnant 

l i thology:  medium grey, fine grain, thinly laminated limestone 
weight of sample processed: 2.299 kg. 
weight of undissolved sample: 1.124 kg. 
fossils: radiolarians, sponge spicules 
conodonts: coniform element (1) 

Polygnathus glabra subsp. indet. (1) 
ramifom elements (7) 

colour alteration index: 5 
period or epoch: Late Devonian 
age: 
conodont gone: 
remarks: 1/4 of sample remains unpicked 

shale unit (top). 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176689 
field number: LC-17, C12 
map area: Ware, 94F/10 
latitude and longitude: 57' 311, 124' 50' 
geographic description: Cirque property 
lithologic unit: Pregnant Shale Formation. 
stratigraphic description: limestone concreton from upper Pregnant 

lithology: dark grey, medium-coarse crystalline limestone 
weight of sample processed: 0.421 kg. 
veight of undissolved sample: 0.029 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 
remarks: 3/8 of sample remains unpicked 

shale unit. 
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GSC location number: C-176690 
field number: LC-17, C13 
map area: Ware, 94F/10 
latitude and longitude: 57' 311, 124' 50' 
geographic description: Cirque property 
lithologic unit: Pregnant Shale Formation. 
stratigraphic description: limestone concreton from upper Pregnant 

shale unit (bottom). 
lithology: dark grey, coarse crystalline limestone with sulphide 

blebs. 
weight of sample processed: 2.072 kg. 
weight of undisso2ved sample: 0.468 kg. 
fossils: radiolarians 
conodonts: ramiform (5) 
colour alteration index: 5 
period or epoch: indeterminate 
remarks:3/8 of sample remains unpicked 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176691 
field number: LC-18, C14 
IMP area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50' 
geographic description: Cirque property 
lithologic unit: Pregnant Shale Formation. 
stratigraphic description: limestone concreton from lower Pregnant 

lithology: dark grey, thinly laminated, fine grain limestone 
weight of sample processed: 1.011 kg. 
weight of undissolved sample: 0.753 kg. 
fossils: none 
COnOdOAtS: none 
period or epoch: indeterminate 

shale unit. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176692 
field number: LC-19, C15 
map area: Ware, 94F/10 
latitude and longitude: 57' 31°, 124' 50' 
geographic description: Cirque property 
lithologic unit: 'Silurian' siltstone 
stratigraphic description: limestone bed within dolomiitic 

lithology: thinly laminated, dark grey, fine grain limestone 
weight of sample processed: 1.690 kg. 
weight of undissolved sample: 0.239 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 
remarks: Probable age specified by collector as Silurian age. 

siltstone/mudstone. 
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GSC location number: C-176693 
field number: LC-20, C16 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50 '  
geographic description: Cirque property 
lithologic unit: 'Silurian' siltstone 
stratigraphic description: limestone bed within dolomiitic 

lithology: dark grey, coarse crystalline, thinly bedded limestone 
weight of sample processed: 2.189 kg. 
weight of undissolved sample: 0.248 kg. 
fossils: mazuelloids?, sponge spicules 
conodonts: Astropentagnathus cf. A. irregularis Mostler (3) 

siltstone/mudstone. 

Astropentagnathus sp. (3) 
Distomodus sp. (6) 
Pterospathodus celloni (Walliser) (1) 
Oulodus? fluegli (Walliser) (2) 
Panderodus sp. (1) 
undiffereniated ramifom elements (15) 

colour alteration index: 5 
period or epoch: Early Silurian; 
age : LLandovery . 
remarks: Probable age specified by collector as Silurian age. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176694 
field number: LC-22, C17 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50' 
geographic description: Cirque property 
lithologic unit: \Silurian' siltstone 
stratigraphic description: limestone bed near.top of dolomitic 

lithology: dark grey, fine grain, thinly bedded limestone 
weight of sample processed: 2.054 kg. 
weight of undissolved sample: 0.425 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 
remarks: Probable age specified by collector as Silurian age. 

siltstone. 
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GSC location number: C-176695 
field number: LC-10, C22 
map area: Ware, 94F/10 
latitude and longitude: 57' 311, 124' 5 0 '  
geographic description: Cirque property 
lithologic Unit: Gunsteel Formation, porcellanite unit. 
stratigraphic description: limestone concretion from porcellanite 

lithology: dark grey, medium crystalline limestone 
weight of sample processed: 3.580 kg. 
weight of undissolved sample: 0.691 kg. 
fossils: sponge spicules 
conodonts : Bispathodus sp. indet. ( 1) 

Icriodus sp. indet. (1) 
Palmatolepis sp. indet. (3) 
ramiform elements (12) 

colour alteration index: 5 
period or epoch: Late Devonian; 
age: Famennian. 
remarks: 3/8 of sample remains unpicked 

unit. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176696 
field number: DDH 79-C-24 C30 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 5 0 '  
geographic description: Cirque property, DDH 79-C-24, 461.6m depth 
lithologic unit: Gunsteel Formation, porcellanite unit. 
stratigraphic description: nodular limestone. 
lithology: dark grey, medium grain, thinly laminated limestone 
weight of sample prOCeSS8dt 0.940 kg. 
weight of undissolved sample: 0.168 kg. 
fossils: none 
conodonts: Palmatolepis sp. indet. (1) 

Icriodus sp. indet. (2) 
Polygnathus sp. indet. (1) 
ramiform elements (3) 

colour alteration index: 5 
period or epoch: Late Devonian; 
age : Famennian. 
remarks: 1/2 of sample remains unpicked 
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GSC location number: C-176697 
field number: DDH 79-C-14 C32 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50' 
geographic description: Cirque property, DDH 79-C-14, 333.35 m 

lithologic unit: Gunsteel Formation, porcellanite unit. 
stratigraphic description: nodular limestone 
lithology: dark grey, coarse crystalline limestone 
weight of sample processed: 0.404 kg. 
weight of undissolved sample: 0.005 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 

depth 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176698 
field number: DDH 79-C-14 C31 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50' 
geographic description: Cirque property, DDH 79-C-14, 329.5 m depth 
lithologic unit: Gunsteel Formation, porcellanite unit. 
stratigraphic description: nodular limestone 
lithology: fine grain, dark grey, limestone with sulphide blebs 
weight of sample processed: 0.158 kg. 
weight of undissolved sample: 0.037 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 

************************** 
GSC location number: C-176699 
field number: DDH 80-C-13 C33 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 50' 
geographic description: Cirque property, DDH 80-C-13, 214.4 m depth 
lithologic unit: Ordovician shale unit. 
stratigraphic description: nodular limestone 
lithology: dark grey, fine crystalline limestone with sulphide 

weight of sample processed: 0.769 kg. 
weight of undissolved sample: 0.243 kg. 
fossils: sponge spicules 
conodonts: coniform element (1) 
colour alteration index: 5 
period or epoch: indeterminate 

blebs and laminae. 



37 

L 
I 
I 
I 
I 
I 
I 
I 

GSC location number: C-176700 
field number: DDH 80-C-13 C34 
map area: Ware, 94F/10 
latitude and longitude: 57' 31', 124' 5 0 °  
geographic description: Cirque property, DDH 80-C-13, 215.0 m depth 
lithologic unit: Ordovician shale unit. 
stratigraphic description: nodular limestone 
lithology: dark grey, fine crystalline limestone 
weight of sample processed: 0.773 kg. 
weight of undissolved sample: 0.108 kg 
fossils: pyritized sponge spicules 
conodonts: Drepaniostodus sp. (3) 
colour alteration index:5 
period or epoch: Ordovician 
remarks: 1/3 of sample remains unpicked 
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APPENDIX B 

FLUKE SAMPLE DESCRIPTIONS AND LOCATIONS 

GSC location number: C-176651 
field number: LF-29, F1 
map area: Ware, 94F/7 
latitude and longitude: 57'24 'W, 124'54 'N 
geographic description: Fluke property. 
lithologic unit: unknown 
lithology: dark grey, fine grain, thinly laminated, limestone 
veight of sample processed: 2.404 kg. 
weight of undissolved sample: 0.987 kg. 
fossils: none 
conodonts: Palmatolepis glabra lepta Ziegler & Huddle (6) 

Palmatolepis glabra pectinata Ziegler (3) 
Palmatolepis marginifera marginifera Helms (1) 
Palmatolepis perlobata schindewolfi Muller (2) 
platform fragments (13) 
ramiform elements (1) 

colour alteration index: 5 
period or epoch: Late Devonian; 
age: Famennian; 
conodont zone: marginifera. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176652 
field number: LF-33, F2 
map area: Ware, 94F/7 
latitude and longitude: 57'24 'W, 124'54 'N 
geographic description: Fluke property. 
lithologic unit: 'Silurian' Siltstone 
stratigraphic description: limestone concretion from top of 

Silurian dolomitic siltstone unit 
lithology: medium grain, dark grey, thinly bedded limestone. 
weight of sample processed: 1.870 kg. 
weight of undissolved sample: 1.170 kg. 
fossils: none 
conodonts: Icriodus steinachensis Al-Rawi (7) 

ramiform elements ( 2 )  
coniform element of Icriodus sp. indet. (1) 

colour alteration index: 5 
period or epoch: Early Devonian 
age : Lochkovian. 
remarks: Probable age specified by collector as Silurian age. 
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GSC location number: C-176653 
field number: LF-33, F3 
map area: Ware, 94F/7 
latitude and longitude: 57'24'W, 124'54'N 
geographic description: Fluke property. 
lithologic unit: 'Silurian' Siltstone 
stratigraphic description: limestone concretion from top of 

Silurian dolomitic siltstone unit 
lithology: dark grey, fine grain, thinly laminated limestone. 
weight of sample processed: 0.366 kg. 
weight of undissolved sample: 0.162 kg. 
fossils: none 
conodonts: simple cones (2) 
colour alteration index: 5 
period or epoch: indeterminate 
remarks: Probable age specified by collector as latest Silurian 

age. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176654 
field number: LF-69, F4 
map area: Ware, 94F/7 
latitude and longitude: 57'24 'W, 124'54 'N 
geographic description: Fluke property. 
lithologic unit: unknown 
lithology: dark grey, medium crystalline, thinly laminated 

weight of sample processed: 1.047 kg. 
weight of undissolved sample: 0.344 kg. 
fossils: none 
conodonts: Palmatolepis rugosa ampla Muller (1) 

Palmatolepis rugosa trachytera Ziegler (1) 
Palmatolepis rugosa subsp. indet. (2) 
Palmatolepis gracilis gracilis Branson & Mehl 
Palmatolepis glabra cf. glabra subsp. indet. (4) 
Bispathodus sp. indet. (4) 
ramiform elements (12) 

colour alteration index: 5 
period or epoch: Late Devonian; 
age: Famennian; 
conodont zone: 

limestone. 

(1) 
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GSC location number: C-176655 
field number: LF-69, F5 
map area: Ware, 94F/7 
latitude and longitude: 57'24 'W, 124'54 IN 
geographic description: Fluke property. 
lithologic: unknown 
lithology: dark grey, fine-medium crystalline, thinly laminated 

weight of sample processed: 0.530 kg. 
weight of undissolved sample: 0.063 kg. 
fossils: sponge spicules and radiolarians (1) 
conodonts: Palmatolepis perlobata postera Ziegler (4) 

Palmatolepis rugosa subsp. indet. (4) 
ramiform elements (9) 

colour alteration index: 5 
period or epoch: Late Devonian; 
age: Famennian; 
conodont zone: postera. 

limestone. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176656 
field number: LF-75, F6 
map area: Ware, 94F/7 
latitude and longitude: 57'24'W, 124'54 IN 
geographic description: Fluke property. 
lithologic unit: unknown 
lithology: dark grey, fine grain, thinly bedded limestone. 
weight of sample processed: 1.405 kg. 
weight of undissolved sample: 0.463 kg. 
fossils: none 
conodonts: Palmatolepis marginifera marginifera Helms (7) 

Palmatolepis glabra lepta Ziegler & Huddle (4) 
Palmatolepis glabra distorta Branson & Mehl (3) 
Palmatolepis glabra pectinata Ziegler (1) 
Palmatolepis cf. P. qaudrantinodosa inflexoidea (1) 
ramiform elements ( 3 )  

colour alteration index: 5 
period or epoch: Late Devonian; 
age: Famennian; 
conodont zone: marginifera. 
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GSC location number: C-176657 
field number: LF-79, F7 
map area: Ware, 94F/7 
latitude and longitude: 57'24'W, 124'54 IN 
geographic description: Fluke property. 
lithologic unit: 'Silurian' limestone 
stratigraphic description: limestone from m-ddle of Silurian 

lithology: dark grey, fine grained limestone 
weight of sample processed: 1.579 kg. 
weight of undissolved sample: 0.311 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 
remarks: Probable age specified by collector as Silurian age. 

limestone unit 

GSC location number: C-176658 
field number: LF-81, F8 
map area: Ware, 94F/7 
latitude and longitude: 57'24IW, 124'54'N 
geographic description: Fluke property. 
lithologic unit: 'Silurian' limestone 
stratigraphic description: crinkle laminated grey/tan limestone 

lithology: medium grey, fine grain, platy thinly laminated 

weight of sample processed: 1.577 kg. 
weight of undissolved sample: 0.219 kg. 
fossils: sponge spicules 
conodonts: none 
period or epoch: indeterminate 
remarks: Probable age specified by collector as Silurian age. 

near top of Silurian dolomitic siltstone unit 

limestone. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
G8C location number: C-176659 
field number: LF-107, F9 
map area: Ware, 94F/7 
latitude and longitude: 57'24 'w, 124'54 I N  
geographic description: Fluke property. 
lithologic unit: Pregnant Shale unit 
stratigraphic description: small limestone concretions within 

pregnant shale unit. 
lithology: dark grey, medium crystalline limestone 
weight of sample processed: 1.224 kg. 
weight of undissolved sample: 0.517 kg. 
fossils: pyritized radiolarians 
conodonts: none 
period or epoch: indeterminate 
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GSC location number: C-176660 
field number: LF-111, F10 
map area: Ware, 94F/7 
latitude and longitude: 57'24 'W, 124'54 IN 
geographic description: Fluke property. 
lithologic unit: Conundrum Siltstone 
stratigraphic description: limestone concretion within medium 

lithology: dark grey, fine grain, poorly calcareous argillite 
weight of sample processed: 1.209 kg. 
weight of undissolved sample: 1.077 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 

bedded siltstone and sandstone sequence 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176661 
field number: LF-154, F11 
map area: Ware, 94F/7 
latitude and longitude: 57'24'W, 124'54 IN 
geographic description: Fluke property. 
lithologic unit: Gunsteel Formation, porcellanite unit 
stratigraphic description: 1 metre limestone concretion in thin 

bedded black chert and argillite 
lithology: medium grey, fine grain, nodular limestone 
weight of sample processed: 1.480 kg. 
weight of undissolved sample: 0.249 kg. 
fossils: sponge spicules 
conodonts: Palmatolepis glabra lepta Ziegler & Huddle ( 8 )  

Palmatolepis marginifera marginifera Helms (16) 
Palmatolepis glabra distorta Branson & Mehl (5) 
Palmatolepis glabra pectinata Ziegler (7) 
Palmatolepis sp. indet. (2) 
Polygnathus sp. indet. (4) 
ramiform elements (29) 

colour alteration index: 5 
period or epoch: Late Devonian; 
age: Famennian; 
conodont zone: marginifera. 
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GSC location number: C-176662 
field number: LF-155, F12 
map area: Ware, 94F/7 
latitude and longitude: 57'24'W, 124'54'N 
geographic description: Fluke property. 
lithologic unit: Gunsteel Formation, porcellanite unit 
stratigraphic description: 1 metre limestone concretion in thin 

bedded black chert and argillite 
lithology: dark grey, fine grain limestone 
weight of sample processed: 1.564 kg. 
weight of undissolved sample: 0.317 kg. 
fossils: radiolarians, very abundant sponge spicules 
conodonts: Palmatolepis glabra lepta Ziegler & Huddle (13) 

Palmatolepis glabra pectinata Ziegler (11) 
Palmatolepis marginifera marginifera Helms (9) 
Palmatolepis glabra Uistorta Branson & Mehl (5) 
Palmatolepis minuta minuta Branson & Mehl (1) 
simple cone elements (4) 
ramiform elements (21) 

colour alteration index: 5 
period or epoch: Late Devonian; 
age: Famennian; 
conodont zone: marginifera. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176663 
field number: LF-156, F13 
map area: Ware, 94F/7 
latitude and longitude: 57'24 @W, 124'54'N 
geographic description: Fluke property. 
lithologic unit: Gunsteel Formation, porcellanite unit 
stratigraphic description: large limestone concretion in thin 

bedded black chert and argillite 
lithology: dark grey, fine grain limestone 
weight of sample processed: 1.638 kg. 
weight of undissolved sample: 0.382 kg. 
fossils: none 
conodonts: Palmatolepis glabra lepta Ziegler & Huddle (8) 

Palmatolepis glabra pectinata Ziegler (7) 
Palmatolepis marginifera cf. P. m e  marginifera (2) 
Palmatolepis perlobata schindewolfi Muller (2) 
Polygnathus sp. indet. (1) 
Bispathodus sp. indet. (1) 
platform fragments (3) 
ramiform elements ( 2 0 )  

colour alteration index: 5 
period or epoch: Late Devonian; 
age: Famennian; 
conodont zone: marginifera. 
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GSC location number: C-176664 
field number: LF-176, F14 
map area: Ware, 94F/7 
latitude and longitude: 57'24 'W, 124'54 IN 
geographic description: Fluke property. 
lithologic unit: Kwadacha limestone 
stratigraphic description: bioclastic limestone from Kwadacha reef 
lithology: light grey, medium-fine bioclastic limestone 
weight of sample processed: 1.450 kg. 
weight of undissolved sample: 0.142 kg. 
fossils: conodont pearls ( 2 0 + )  
conodonts: Polygnathus cf. P. linguiformis subsp. indet. (2) 

Polygnathus xylus subsp. indet. (1) 
Polygnathus sp. indet. (1) 

colour alteration index: 5 
period or epoch: Middle Devonian; 
age: Early Givetian. 

ramiform elements (32) 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176665 
field number: LF-178, F15 
map area: Ware, 94F/7 
latitude and longitude: 57'24 'W, 124'54 IN 
geographic description: Fluke property. 
lithologic unit: Silurian siltstone 
stratigraphic description: calcareous siltstone below Kwadacha 

liimestone 
lithology: medium grey, fine grain, thinly laminated, pyritic 

calcareous siltstone. 
weight of sample processed: 0.811 kg. 
weight of undissolved sample: 0.758 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 
remarks: Probable age specified by collector as latest Silurian 
age. 

I 
? 
I 
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GSC location number: C-176666 
field number: LF-182, F16 
map area: Ware, 94F/7 
latitude and longitude: 57'24'W, 124'54'N 
geographic description: Fluke property. 
lithologic unit: Gunsteel Formation, porcellanite unit 
stratigraphic description: large limestone concretions 
lithology: dark grey, medium crystalline, platy limestone 
weight of sample processed: 0.746 kg. 
weight of undissolved sample: 0.090 kg. 
fossils: radiolarians 
conodonts: Palmatolepis perlobata schindewolfi Muller (5) 

ramiform elements (1) 
colour alteration index: 5 
period or epoch: Late Devonian; 
age: Famennian. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176667 
field number: LF-189, F17 
map area: Ware, 94F/7 
latitude and longituUe: 57024'Wf 124O54'N 
geographic description: Fluke property. 
lithologic unit: Gunsteel Formation, porcellanite unit 
stratigraphic description: large limestone concretions 
lithology: dark grey, medium-fine crystalline, nodular limestone 
weight of sample processed: 1.525 kg. 
weight of undissolved sample: 0.343 kg. 
fossils: sponge spicules 
conodonts: none 
period or epoch: indeterminate 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176668 
field number: DDH 80-Fl-Fl8 
map area: Ware, 94F/7 
latitude and longitude: 57'24'W, 124'54'N 
geographic description: Fluke property, DDH 80-F-01, 23 m depth. 
lithologic unit: Gunsteel Formation,'Pregnant' shale facies. 
stratigraphic description: porcellanite within active 'Pregnant' 

lithology: black, fine grained, thinly laminated limestone 
weight of sample processed: 0.643 kg. 
weight of undissolved sample: 0.300 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 

shale facies 
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G6C location number: C-176669 
field number: DDH 80-Fl-Fl9 
map area: Ware, 94F/7 
latitude and longitude: 57'24@W, 124'54IN 
geographic description: Fluke property, DDH 80-F-01, 46.8 m depth. 
lithologic unit: Gunsteel Formation,\PregnantI shale facies. 
lithology: dark grey, fine grain, pyritic limestone 
weight of sample processed: 0.471 kg. 
weight of undissolved sample: 0.300 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176670 
field number: DDH 80-Fl-F20 
map area: Ware, 94F/7 
latitude and longitude: 57'24 IW, 124'54 IN 
geographic description: Fluke property, DDH 80-F-01, 72.0 m depth. 
lithologic unit: Gunsteel Formation,\Pregnant' shale facies. 
lithology: black, fine grain, graphitic limestone 
weight of sample processed: 0.422 kg. 
weight of undissolved sample: 0.164 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176671 
field number: DDH 80-Fl-F21 
map area: Ware, 94F/7 
latitude and longitude: 57'24 'W, 124'54 IN 
geographic description: Fluke property, DDH-80-F-01, 168.7 m depth. 
lithologic unit: Gunsteel Formation,\Pregnant' shale facies. 
lithology: black, pyritic, calcareous argillite 
weight of sample processed: 0.568 kg. 
weight of undissolved sample: 0.524 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 
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GSC location number: C-176672 
field number: DDH 80-Fl-F22 
map area: Ware, 94F/7 
latitude and longitude: 57'24 'W, 124'54 IN 
geographic description: Fluke property, DDH-80-F-01, 184.55 m 

lithologic unit: Warneford Formation 
lithology: black, pyritic, calcareous argillite. 
weight of sample processed: 0.507 kg. 
weight of undissolved sample: 0.460 kg 
fossils: none 
conodonts: none 
period or epoch: indeterminate 

depth. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176673 
field number: DDH 80-Fl-F23 
map area: Ware, 94F/7 
latitude and longitude: 57'24 OW, 124'54 IN 
geographic description: Fluke property, DDH-80-F-01, 273.1m depth. 
lithologic unit: Warneford Formation. 
lithology: black, fine grain, calcareous argillite. 
weight of sample processed: 1.067 kg. 
weight of undissolved sample: 0.991 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
GSC location number: C-176674 
field number: DDH 80-Fl-F24 
map area: Ware, 94F/7 
latitude and longitude: 57'24 'W, 124'54 IN 
geographic description: Fluke property, DDH-80-F-01, 382.9 m depth. 
lithologic unit: Gunsteel Formation,'Pregnant' shale facies. 
lithology: black, laminated, poorly calcareous argillite. 
weight of sample processed: 0.699 kg. 
weight of undissolved sample: 0.657 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 
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GSC location number: C-176676 
field number: DDH 80-F3-F25 
map area: Ware, 94F/7 
latitude and longitude: 57'24 IW, 124'54 'N 
geographic description: Fluke property, DDH 80-F-03, 195.75 m 

lithologic unit: Gunsteel Formation,\PregnantI shale facies. 
stratigraphic description: nodular limestone in barite-pyrite 

lithology: dark grey, medium crystalline, pyritic limestone 
weight of sample processed: 0.536 kg. 
weight of undissolved sample: 0.170 kg. 
fossils: radiolarians, sponge spicules 
conodonts: Palmatolepis glabra lepta Ziegler & Huddle (1) 

Palmatolepis sp. indet. (3) 
ramif o m  elements (5) 

colour alteration index: 5 
period or epoch: Late Devonian; 
age: Famennian. 
remarks: 1/4 of sample remains unpicked 

depth. 

mineralisation 

. . . . . . . . . . . . . . . . . . . . . . . . . .  

GSC location number: C-176675 
field number: DDH 81-F2-F26 
map area: Ware, 94F/7 
latitude and longitude: 57'24 IW, 124'54'N 
geographic description: Fluke property, DDH-81-F-02, 342.8 m depth. 
lithologic unit: Warneford Formation. 
lithology: black, fine grain limestone 
weight of sample processeu: 0.676 kg. 
weight of undissolved sample: 0.494 kg. 
fossils: none 
conodonts: none 
period or epoch: indeterminate 



49 

I 
I 
I 
I 
I 
I 
I 

GSC location number: C-176677 
field number: DDH 80-F3-F27 
map area: Ware, 94Fj7 
latitude and longitude: 57'24 'W, 124'54 'N 
geographic description: Fluke property, DDH- 80-F-03, 160.2 m 

lithologic unit: Gunsteel Formation,\Pregnant' shale facies. 
stratigraphic description: nodular limestone 83cm below barite 

lithology: black, fine grain limestone with sulphide blebs 
weight of sample processed: 0.732 kg. 
weight of undissolved sample: 0.492 kg. 
fossils: none 
conodonts: Palmatolepis sp. indet. (1) 

Polygnathus sp. indet. (1) 
colour alteration index: 5-6 
period or epoch: Late Devonian; 
age : Famennian 

depth. 

mineralisation 

I 
I 
I 
I 
I 
I 
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that I hold both a Master of Science degree (1990) and a Bachelor of Science 

degree (1985) in Geological Sciences from the University of British 

Columbia. This report was compiled for Curragh Resources Inc. between 

January 1, 1990 and March 31, 1990. The report was submitted to Curragh 

Resources Inc. March 31, 1990. 

Steven E.B. Irwin, M.Sc., B.Sc. 

I Geologist 

I March 31, 1990 

I 
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Fluke Claims - Statement of  Costs 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Finbow t o  Cirque casp; f l .  Insley,  C. Hubert t gear; Aug 13/89 (50%) 
Cirque carp t o  Fluke claiss: 1. Insley,  C. Hubert f gear;  bug 22/99 
Fluke c l a i a s  t o  Cirque C ~ R D ;  E. !nsley, C. Hubert f gear; AuQ 3 / 8 9  

$590. 45 

687.00 
$843. 50 

Total $15,742.09 
................................................................................................... 
Mote: (501)  following descr ip t ion  ind ica t e s  only 50% a! t o t a l  cos t  is reported for appl ica t ion  t o  

Fluke ciaias; report  cavers Cirque f Fluke; cos t  l i s t e d  a r e  Fluke portion oniy 








