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The Jurassic Eskay Creek 
deposit, northwestern British 

Columbia

Mineralogical and geochemical indicators of 
proximity in carbonaceous mudstone

Thomas Monecke, Tom Meuzelaar, Andrew Ritts, Mark D. 
Hannington, Reinhard Kleeberg

Eskay 
Creek

Unuk 
River

Shuttle Radar Topography 
Mission (SRTM) Data and 
Landsat 7 ETM+ Images 
Bands 1-3 (2000-09-01)

Total production (1995-2008) of 3.2 Moz Au and 113 Moz Ag
Eskay Creek had the highest Au grade of all known VHMS 

deposits (48.38 g/t Au)

River

Modified from Gabrielse et al. (1991)

Modified from Roth (2002)

 Discordant: 109, Pathfinder, and Pumphouse Zones
 Stratiform: 21B, 21B, 21A, and East Block Zones

Modified from Roth (2002)
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Deposit  Stratigraphy
 Basalt sills 

and flows 
(extrusive 

component 
increases up 

t ti h )

 Intrusive and

Mudstone 
intervals 

(contact vs. 
hanging wall)

stratigraphy)

extrusive 
rhyolite units 

and associated 
volcaniclastic 

deposits

Origin of the Mudstone Host

0 1

 Pelagic to hemipelagic mudstone that formed by 
suspension sedimentation and contains a significant 

proportion of rhyolitic glass shards (Corg=0.1-6.0 wt%)

0.1 mm

Pictures: I. Jonasson, T. Monecke, T. Roth

Fragmentation Process

Similar clastic 
deposits have been 
described at 1650 mdescribed at 1650 m 
water depth from the 

active SuSu
hydrothermal field, 
Papua New Guinea 

(Hrischeva et al., 
2007)

 Clastic sulfides were emplaced by mass-flow deposition –
efficiency of fragmentation of the ore and presence of 

unusual stratified rhyolite breccia suggest occurrence of 
phreatic-hydrothermal explosions at the source
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 Study of 180 
carbonaceous 

mudstone 
samples, located 

up to 4.5 km away 
from the ore zonesfrom the ore zones 

and up to 190 m 
above the rhyolite-
mudstone contact

 Ankerite/
dolomite
alteration

 Illite 
alteration of
plagioclase

and
microcline

 Local
silicification

11.8 % 
Ankerite

0.5 % 
Anatase42.4 % 

Quartz
11.2 % 
Calcite

Ankerite/dolomite±
kaolinite alteration

5.3 % 
Chlorite

6.6 % Pyrite

22.2 % Illite

CA90-29120.2 % 
Illite

7.6 % 
Chlorite27.2 % 

Quartz

0.6 % 
Anatase

0.7 % 
Calcite

9.9 % 
Pyrite

2.5 % 
Plagioclase

31.3 % 
Microcline

TR9902

1000 m

0.5 cm
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Spatial 
Distribution

Ankerite/dolomite±
kaolinite alteration occurs 
above zones of discordant 
mineralization in the 
footwall rhyolitefootwall rhyolite 

Whole-Rock Geochemistry

Geochemical anomaly can be recognized up to 4.5 km away from ore

Composition of Pyrite Separates

Geochemical anomaly can be recognized up to 4.5 km away from ore

 Diagenetic pyrite forms framboids, some of which have been altered 
and now contain inclusions of chalcopyrite or sphalerite

25 m
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25 m

 Hydrothermal pyrite commonly encloses framboidal pyrite that formed 
during diagenesis

 Hydrothermal pyrite commonly shows zoning defined by variations in 
Sb and As content along with inclusions of tennantite/tetrahedrite

25 m

Conclusions

Zones of hydrothermal 
upflow and discordant 
mineralization in themineralization in the 
rhyolite are marked by 
ankerite/dolomite±
kaolinite alteration in the 
overlying mudstone
Whole-rock geochemistry 

and trace elementand trace element 
analyses of pyrite provide 
vectors to stratiform 
mineralization at the 
meters to basin scales

Pictures: T. Monecke
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