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Stratigraphy of the 
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2016) showing where 
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11. 
Zr/Ti and Nb/Y 
Geochemistry reveals that 
the least altered host rocks 
fall into an intermediate to 
felsic package and a more 
mafic package. It appears 
that the Upper and Lower 
Rhyolites are generally 
more evolved while the VCS 
units are more 
intermediate to basic. 
However there is no clear 
geochemical distinction 
between the units of the 
Zn-Cu-Pb Lynne Deposit.  

Figure	11.	Rock	Type	
Classification

Upper DaciteUpper Rhyolite

Lower Rhyolite

Lower VCS

Upper VCSLower Dacite 

Felsic    Intermediate    Mafic

Low Y/Nb ratios suggest that 
the Felsic and Intermediate 
Rocks are most likely 
dominated from an ocean 
crust setting while Zr and Zr/Y  
ratios are indicative of an arc- 
like setting. 

Figure 12 & 13: Mafic and 
Felsic Geochemsitry 

 

Stratigraphy	of	Felsic	Volcanics	
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Figure	4.	 The hypogene geology containing the Lynne Deposit stratigraphy(4a) is 
constrained by the 1990 exploration drilling by Noranda Exploration that yielded 134 
core samples. This research examines samples from drill holes LYN90-40, LYN90-12, 
and LYN90-16. The Lynne Deposit is composed of volcanosedimentary stratigraphy 
that is divided into upper (hanging wall) and lower units (footwall) relative to the Zn-
Pb-Cu ore body (Quigley, 2016). (4b)
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Figure 5. Lower Dacite
Crystal to crystal lithic tuff 
with plagioclase crystals 1-
3mm. Chlorite mineralization 
is present. Interbessed with 
Lower VCS and Lower 
Rhyolite

<100ft thick and thickens to 
>200ft

Figure 6. Upper VCS

interbedded greywacke, 
laminated siltstone (Adams, 
1996). Dark grey to light grey 
in color with light to white 
crystals <2mm, and compose 
up to 15% of core

>300ft thick
crystal lapilli tuff with embayed 
quartz and subhedral to 
broken plagioclase feldspar 
crystals (Adams, 1996).  A. 
massive aplitic, feldspar-
phyric rhyolite B. polarized 
section at10x C. Plain Light 2x

Figure 7A-C. Upper Rhyolite

Rhyolite crystal tuff with 
occasional blue quartz eyes 
above ore zone(not pictured)

Lynne Rhyolite 

Thick Sequence of Rhyolite 
Lapilli Tuff, no defined crystals 
in core, thin sections reveal 
altered ash matrix

Figure 9A-C. Lower Rhyolite

Figure 8. Upper Dacite
Defined Plagioclase crystals in 
a finer grained dark matrix. 
Crystals are <3mm, and 
compose 90% core sample 
Alteration is evident(8B) along 
with some pumice fragments

composed of graywackes and 
laminated siltstones that are 
interbedded or grade into 
crystal to crystal-lithic tuffs

Figure 10A-C. Lower VCS
Lynne Horizon  
Host stratigraphy of sulfide 
and silicate alteration

12. 

13. 

Bimodal-ma�ic	(Figure	3b): This system is typically basalt-dominated and can have up 
to 25% felsic volcanic strata. These systems are found in areas where rifting of a 
volcanic arc sequence is occurring above an oceanic subduction zone (Franklin et al, 
2005). 

Bimodal-Felsic	(Figure	3a): This system is typically rhyolite-dominated and can have up 
to 20-50% ma�ic volcanic strata. Submarine felsic volcaniclastic rocks are most common 
with basalt and/or basaltic andesite. These systems are most commonly found in areas 
where continental margin arcs are in contact with rifted back-arcs (Franklin et al, 2005).

Volcanogenic Massive Sul�ide (VMS) deposits form in marine environments where high 
temperature hydrothermal �luids combine with cold sea water causing the precipitation 
of sul�ide minerals. The ore zones typically occur as polymetallic lenses with immediate 
host rocks being either volcanic or sedimentary producing major sources of Zn, Cu, Pb, 
Ag, and Au(Galley et al, 2007). Hydrothermal vent systems seep metals from volcanic 
strata though hot seawater rock interactions and re-precipitate them when the �luid cools 
at the surface. Types of precipitated metals are determined based on the composition of 
the surrounding rock and on the temperature of the water moving through the system. 
Because of this, a thoughtful analysis of the least-altered  host rocks through 
geochemistry is crucial. Based on the interpreted tectonic evolution of the Pembine-
Wausau Terrane (Schulz & Cannon, 2007), there are two potential lithostratigraphic 
settings that show the incipient-rifted suprasubduction that occured in the Lynne 
volcanic system. 

Volcanic	Setting	of	VMS	Deposits

3a. 

3b. 

Introduction
Figure	1:	Objective
The primary objective of this research was to 
describe the petrographic and geochemical 
characteristics of least-altered felsic volcaniclastic 
and coherent volcanic rocks that host Zn-Pb-Cu 
massive sulfides in the Lynne Deposit of Oneida 
County, Wisconsin (DeMatties,1994).
 
Figure	2:	Backround	and	Tectonic	Setting
The Lynne Zn-Cu-Pb deposit was first discovered in 
1990 by Noranda Exploration in Oneida County, WI 
and is one of many volcanogenic massive sulfide 
(VMS) deposits in northern Wisconsin (DeMatties, 
1994). These deposits formed 1.8 to 1.9 Ga when 
the Pembine-Wausau Terrane collided and accreted 
onto the Superior Craton during the 
Paleoproterozoic Penokean Orogeny.  The VMS-
forming environment in Wisconsin is presently 
interpreted to be back-arc rifting in a continental 
setting during the collision of the Archean 
Marshfield Terrane onto the Pembine-Wausau 
Terrane and the rest of the Superior Craton (Schulz 
and Cannon, 2007). 
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