








































































































































































































































































silica ore of the core of the lode. This observation may represent evidence that sulfur replacement of wall-rock was not part of main­

stage silica mineralization. It may have been part of an earlier hydrothermal event that occurred under reducing conditions and a 

higher F5r 

Hydrothermal activity associated with illitization of wall rock (238 Ma), perhaps accompanied by the alteration of pyrite and 

pyrrhotite to goethite(?), occurred later, perhaps under more oxidizing conditions. It is interesting to note that where illitization is 

pervasive, no unaltered pyrite or pyrrhotite is found. These sulphides are found in alaskite that is altered predominantly to kaolinite 

and Na-montmorillonite(?). Mesoscopically these two metasomatic varieties of the alaskite are easily distinguishable, due to the 

distinctly greenish color of illite-bearing metasomatite. Alternatively, the alteration of pyrite may have ocamed more recently as the 

deposit rose into the zone of weathering. 

SfOP 3. lATE-SfAGE CROSS-VEINS LINED WITH MEGACRYSTIC QUARTZ EUHEDRA 

(I..oou:ion: about 20 feet west of STOP 2, but directly above on Bench 2. Follow quarry road back to the north to the ''Y" inrmeccion in 

the road described earlier. Take the high road this time; hike uphill 430 feet from "Y" intersection of Bench 1 and Bench 2 to another ''Y" 
branch in the road - this one with Bench'2 as the low road and 

Bench 3 as the high road. Take the high road for approximately 

450 feet to STOP 3: west quarry wall.) 

A single quartz vein that trends 340" and dips steeply 

easterly [QV J is exposed at this IOG1tion. The vein is 

approximately 0.5 m thick and is typified by a planar vuggy 
character. VUFf are lined with hex-agonal tenninated crystals that 

range in length from 5 an to 20 cm and in diameter from 1 an to 

4 cm. These are the kugest crystals found anywhere within the 

Lantern Hill lode and are a distinguishing characteristic of QV8• 

The prismatic habit of individual quartz crystals is distorted, 
probably due to intetfuence with closely packed neighbors and 

yields rudaces with stubby crystal forms dominated by the 

pyramidal tenninations. This particular vein can be traced 
throughout the quarry. Small caves (VUFf ), the kugest 
approximately 2 m x 1 m x 1 m, can be seen on Bench 3 by 
looking up at thewesr quarry wall from bench 3 (Figure21). 

Quartz of this vein is mostly milky and ed:iibits aystal 
zonacion that is marked by an abundance of primary 8uid 

inclusions. Fluid inclusions were analyzal and I;, of l 65"C was 

obtained. G:irrecrion fur paleopressure results in a J;ofl80-205°C 

fur QV
8
• Fluid inclusions are two-phase aqusx>us inclusions and 

salinity determinations are 0.45 weight percent equivalent Naa. 

Figure 21. Outcrop on bench 3 of the former U.S. Silica open-pit quany on 
Long Hill Shown are crystal-lined vugs within a late-stage quartz vein 
[QV J. The common quartz crystals were removed by collectors shortly after 
this photograph was taken. Note: wooden grid is JO' x 10'. 

Observations on cracked crystals under the scuming electron microscope reveal a few small cubic crystals within broken 8uid inclusion chambers 
and on immediately adjacent outside surf.tees. These crystals may have been halite that precipitated upon release of the solution from its 

' ' 
ancient tomb. 
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Fluid from these primary inclusions, collected from carefully selected and prepared specimens of QV
8
, was extracted and 

oxygen and hydrogen isotopic ratios were measured. The isotopic signature of this fluid is similar to meteoric water (Figure 11 ). 

The d180 of inclusion fluids ranges from -7.8 to-8.6 o/oo and d018 of host quartz [QV
8
) ranges from +10.7 to 10.8 o/oo. dD of 

inclusion fluid ranges from -26 to -29 o/oo. A slight variation of isotopic ratios from meteoric water is hypothesized to have been 

caused by interaction of inclusion fluids with quartz making up the walls of the inclusion chamber. 

The surface of the vein is iron-stained, perhaps evidence that these vugs are rather permeable and may serve as ground-water 

channelways. This would apply to any of the vuggy veins and permeable breccia zones. Ground-water flow would probably be 

directed in the orientation of veins and breccia zones (340" and 000" strikes), not dissimilar to the path that hydrothermal fluids 

took long ago. 

STOP 4. FLOOR OF THE U.S. SILICA CO. QUARTZ QUARRY 

(Location: from STOP 3, go 450 feet north on quarry road to the «Y" intersection of Bench 2 and 3; continue north 430 

feet to the "Y" interesecrion ofBench 1 and 2. Continue north about 275 feet past the primary crusher and STOP le; take a right 

on the quarry road that leads to STOP If. Follow this road south downhill into the main pit for about 750 feet to the most recently 

excavated face.) 

This site is in the core of the silica ore zone, where the highest grades of silica were obtained. Discrete veins are discemable in 

quarry walls or in blocks on the quarry floor. Much of the material appears massive and originated as thin veins or complete 
replacement of wall-rock screens and horses. Undulous extinction of relic metamorphic quartz is used to distinguish quartz of 

different origins. Muscovite intergrown with quartz from this site (Figure 14) provided a plateau age of 238 Ma. Rare green 

patches may represent evidence of wall-rock contamination in this part of the lode. 

At the base of a segment of the west wall approximately I 00 feet from the quarry face, an iron-stained granular texture zone i~ 

interpreted as a silicified breccia.. A 

photomicrograph (Figure 22) illustrates the 

cataclastic nature of the rock. 

Along the ease wall some 400 feet north of the 

quarry face, a rock unique to the lode contains the 

record of a geological history that involves at least 

three distinct events. A dense, gray microcrystalline 

vatiery of quartz is exposed in the wall of the quarry 

at this site. A quartz vein lined with 1 cm long 

euhedral quartz crystals with hexagonal terminated 

tops was rooted to a cataclasite of quartz breccia. 

Druzzy quartz was surrounded by the. 

microcrystalline quartz. 

The geological history portrayed is one of 

hydrothermal quartz precipitation, fullowed by 

shearing, in rum followed by quartz precipitation of 

quartz crystals into fractured cataclasite, then 

Figure 22. Cataclasized hydrothenna/ quartz from the Lantern Hill fault zone 
as shown in thin section under cross-polars. Length of photomicrograph is about 
8mm .. 



precipitation of microcrystalline quartz. Both brecda fragments in the cat.adasite arid druzzy quartz euhedra contain aqueous fluid 

indusions that provide T,, of270°C. 

Many N-S trending fractures can be seen in the quarty walls throughout the pit. Some of these are faults - mostly normal 

faults. Upon leaving the open pit, walk through an area bounded by two high walls, one making up the west wall and the other the 

east. Careful observation with the sun in the right position reveals that slickenlines occur on these surfaces. The eastern fault is dip­

slip and has an attitude near the base of the high wall of 175°-89° with slickenlines that have a rake of 90°, but the surface is 

curviplanar and toward the top the fault plane dips steeply east. It is assumed to be a normal fault based on tectonic setting. The 

western fault has an attitude of 175°-79° and slickenlines that are subhorizont.al. The sense of this fault is uncertain, but 

displacement of metamorphic units on either side of Lantern Hill require a component of sinistral strike-slip faulting. It may be that 

this is one such fault. 

STOP 5. OLD SILEX MINE, SOUTH END OF I.ONG HILL 

(Location: 1,000 feet south of STOP 4, following the abandoned quarty road on the eastern side of Bench 1.) 

A considerable amount of quartz was quarried at this site. Silex, a finely ground form of quartz for use as filler, was excavated 

here long ago, and this quarty has been referred to as the Silex mine (Loughlin, 1912). Loughlin suggests that this site was actively 

excavated in 1905, and records of the U.S. Silica O:>. indicate that excavation also occurred at this quarty around the time of World 

War II. 

A considerable amount of "soft" quartz was reported to have been extracted &om this locality by quanyrnen. According to 

files of the U.S. Silica 0:>., the zone of friable quartz was considered to be significant because of its relatively low iron content (a 

requirement for glass sand) and ease in rod milling and processing for glass sand and flour. Little friable quartz remains, most 

having been mined out. In the quarty walls, a punky yellow-stained quartz breccia remains. During active operations in 1992, a 

friable quartz zone was intersected by the quarty face on Bench 1 approximately 50 meters south and above STOP 4. Friable and 

brecciated zones of the quartz lode are due to catadasis of both vein and massive quartz. 

Quartz veins that are 15-20 cm thick, trending N to NNE, steeply dipping and exhibiting &ee growth or comb structure are 

present in quarty walls and adjacent bedrock. These are characteristic main-stage veins (QV J. Thin (5 mm) green mUSc:ovite veins 

(1800-77°) are exposed in the western quariy wall. Similar muscovite veins from STOP 4 yielded a 238 Ma age. N- (0000-74°; rake 

= 44• N) and NNE- (0200-900; rake= 44• N) trending oblique faults displace rocks at this locality. In addition a 030"-90° joint set 

is pervasive in bedrock along the eastern quariy wall. 

STOP 6. PERMIAN OR OLDER QUARTZ VEIN [QV J IN METASOMATIZED ALASKITE. 

(Location: approximately 500 feet NNW of STOP 5. Follow the quarty road out of the south end of the old Silex mine area. 

Take a right uphill at the first "Y" interesection. The locality is approximately I 00 feet on the right.) 

The alaskite here is green and contains molds of goethite(?) pseudomorphs after pyrite. QV
0 

is approximately a meter across 

and composed of "bull" quartz with coarse-grained books of muscovite. Locally muscovite is not restricted to the vein, and is present 

in the wall rock of the vein. 
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The quartz contains two types of fluid inclusions: two-phase H
2 
0 and three-phase CO 2 H

2 
0 (Figure 17) and were described 

earlier. Both muscovite in QV0 and in vein walls were dated by the 40Ar/39Ar method and yielded a 255 Ma age (Altamura and Lux, 
1994; in preparation). This age determination represents an upper constraint for the age of the vein. QV0 seems to record evidence 

that earliest hydrothermal solutions intruded into the fault zone during the Permian (or earlier), long before main-stage silicification 

occurred in the Middle Triassic. 

***LUNCH: OVERLOOK OF QUARRY ON FASTERN HIGH WAIL*** 

(Location: follow quarry road out of main pit to the primary crusher, turn lefi: and follow the Bench 1 quarry road south. 

Proceed around the open pit at the Bench 1 level to the footwall of the deposit. Cross the ridge of a talus pile that separates the 

open pit fi:om a small wetland, proceeding north; a well marked path into the woods will appear. Follow this path 700 feet or so to 

a quarry overlook on the eastern high wall. Note glacial polish on much of this surface.) 

Continue north on Lantern Hill Road. 

56.0 Turn right onto Connecticut Route 214 north 

56.2 Turn right onto Connecticut Route 2 east. 

56.4 Turn right onto Wintechog Hill Road. 

56.6 STOPS 7-10 (Figure 15). 

Convenient parking is on the right at an unpaved dirt pull-off. The trail (an old cart road) up to Lantern Hill can be seen 

to the right. 

Part 11: Lantern Hill F.xcursian (STOPS 7-10)* 

*(for our GSA field trip, we will hike through the forest to Lantern Hill from Long Hill and will shuttle participants back to 
their parked vehicles on Lantern Hill Road as necessary) . , 

STOP 7. "SADDLE CUFF" SILICIFIED BRECCIA 

(Location: within the ridge between Long Hill and Lantern Hill is a topographic saddle east of and adjacent to Lantern Hill 

Pond. Jutting up as a small, steep hill is what I have informally named "saddle cliff". From the lunch STOP, proceed along the 

wooded path approximately 700 feet, where a path uphill to left can be taken for 40 feet to STOP 5.) 

Saddle cliff has been mapped primarily as yellow breccia. This catadasite consists of granulated vein quartz, that includes 

broken crystals, with breccia fragments that range in size from rock flour to a few cm across. Veins classified as QV6 as well as high­

angle normal faults and pervasive joints cut the breccia. The yellow color of the rock is due to surface coating on dasts and does not 

persist into the dasts themselves. 

Retrace route to the main path and follow it around to the south in order to reach the base of Saddle Cliff to observe further 

evidence of brittle deformation, this time in the form of a very tight stockwork pattern. 



METASOMATIZED PlAINFIELD FORMATION ON LANTERN Hill 

STOP 8. METASOMATIZED SCHIST 

(Location: from Saddle Rocks continue on the same wooded trail along the flank of the western talus slope of the lode. 

Please take care of your footing on the steep slopes. A trail entering from the east is refer to as the Narragansett Trail. At this point 

on the trail Lantern Hill Pond will be on the left (west) some nearly 200 feet below. About 350 feet nonh of Saddle Cliff is a 

clearing in the woods that allows a dear view of Mount Lantern Hill (our final STOP of the day) looming up to the east some 100 

feet up. Note the joint control of exposed diffi. This is a good example of roche moutonee with the plucked cliff facing south. 

Continue on this same trail northward along the western flank of the lode. After about 800 feet look eastward to the high 

cliffs for a pervasive layering or parting in the bedrock of the lode. This rock is proposed as a metasomatite on the basis of 

considerable mineral impurities, with an inherited layered fabric (primary foliation). This layering strikes E-W and dips moderately 

to the nonh, consistent with regional foliation. After hiking for a total of about 1,325 feet (from the view of the roche mountonee) 

to a long abandoned quarry road, a path rises to the right (south) toward the summit of Lantern Hill. The path to the top of a hill is 
followed by a saddle and then a second hill, the summit, referred to here as Mount Lantern Hill. Take the westernmost of two 

parallel trails that ascend the hill, the one that flanks the western edge of the hill for about 700 feet. The area of STOP 8 begins 

with the bedrock on which the trail passes on the southern side of this saddle.) 

Although this rock is pervasively iron-stained, a fresh sample will reveal that it is layered and consists of mineral grains that 

are visible to the naked eye. The rock is a deep green color in places. Green platy minetals, that include chlorite and illite make up 

the rock. It is best classified as a quartz-chlorite schist. Empty cubic casts that are filled or lined with iron-oxide-hydroxides are very 

common, more so than in the metasomatite of the Hope Valley Alaskite Gneiss on the hanging wall at Long Hill. The size of cubic 

casts (almost 1 cm) at this locality can exceed any found elsewhere in metasomatite associated with the lode. Presumably these casts 
are relic of seconda.ly pyrite and probably minor pyrrhotite (as at Long Hill) that resulted from the sulfidation phase of wall-rock 

alteration of the Lantern Hill lode. The overall rock is commonly ramified by numerous quartz veinlets that parallel and transgress 

the foliation. 

The best candidate for the protolith of this rock is the schistose member of the Plainfield Formation that has been mapped 

nearby in the host metamorphic units outside the lode (Goldsmith, 1985). In addition to similar petrofabrics, both the Plainfield 

schist and the quartz-chlorite schist occur in lithologic (stratigraphic(?)) succession with the quartzite member of the Plainfield 

Formation. STOP 9., about 30 feet along the trail to the south, will be to a site where the merasomarized equivalent of the 

Plainfield quartzite is exposed. 

Elsewhere within the core of the Lantern Hill lode any incorporated wall rock is almost totally replaced by quartz. The 

preservation of recognizable schist and quartzite members of the Plainfield Formation is striking. Within the quarry walls at Long 

Hill small horses of alaskite, in various stages of alteration, could be recognized here and there near the central part of the lode (e.g. 

Bench 1). Whole rock and trace element analyses that were obtained on unaltered Plainfield schist outside of the fault zone and the 

metasomatite, may shed some light on the alteration pro~. 

Chemical analyses were obtain for unaltered Plainfield schist outside of the quartz lode and the schist metasomatite at this 

locality (Table 1). Analysis of these data using the isocon method of Grant (1986) indicates that most elements were relatively 

immobile: Mn02, Pp
5
, Nap, CaO, Ti02, ~O, MgO, FeO, and A1p

3
• Silica and LOI increased, while Fep

3 
decreased. If 

these two analyses are representative, then it is consistent that hydrothermal fluids silicified and hydrated the rnetasomatite. Ferric 
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iron may have been removed from the system at the time of wall-rock alteration, or perhaps later as part of the process of near 

surface weathering. Iron-stained outcrops may have derived some iron from local wall-rock alteration. 

TripE 

Foliation of the quartz-chlorite schist strikes about 085° and dips steeply south where first encountered on the north-fu.cing 

slope of the saddle. To the south foliation steepens to vertical. After crossing a faulted quartz vein (255°-45°; rake= 90°), the 

foliation dips to the north. Regional foliation throughout the study area typically is 270° with a moderate dip angle. Why does the 
attitude of the fuliation differ at this STOP compared to regional foliation as portrayed by Goldsmith (1985)? 

In studying the gabbros and associated rocks near Lantern Hill, Loughlin (1912) reports that agreement between foliation 
and bedding was found in small or minor folds, but none were observed in principal folds, as no axes of the latter were exposed. He 

recognized miniature folds or undulations oblique, or in many places normal, to the general strike and 

Table 1. Chemical compOJition of unaltered and metasomatized schist and quartzite members of the Plainfield Formation. 

Schist (unaltered) Schist (altered) Qµartzite (unaltered) Qµartzite (altered) 
Si0

2 80.26 56.65 91.20 91.73 

Ti0
2 

2.10 0.74 0.20 0.24 

A1p3 14.74 7.46 4.38 3.17 

Fe02 6.69 2.99 0.41 1.24 

Fep3 
6.42 2.03 0.68 0.27 

MnO 0.24 0.09 0.02 0.03 

MgO 4.01 1.68 0.45 0.97 

eao 0.90 0.04 0.04 0.36 

Nap 0.39 N.D. 0.45 0.14 

~o 3.87 1.69 1.39 0.65 

Pps 0.13 0.02 N.D. 0.05 

LOI 3.56 2.45 0.98 1.05 

Subtotal 99.69 99.44 100.19 99.91 

Ba 735 382 272 235 

Sr 71 2 3 17 

v 281 79 31 18 
y 36 15 4 I 

Rbl61 101 98 31 

Zr 327 173 84 137 

Ni 89 20 3 tr 

Total Sx N.D. 0.02 N.D. N.D. 

LOl lost on ignition; major elements and x in weight percent; trace elements in ppm; tr, trace amounts; N.D., not detectable. Note: unaltered samples 
were colkcted in the field area, but outside of the Lantern Hill fault zone, and altered samples were co!kcted ftom waU-rock horses within the quartz 
lode. 



dip. Perhaps this change in foliation attitude at this STOP is an example of a principal fold that Loughlin (1912) did not find. The 

southerly dip of the foliation is certainly normal to the attitude of regional foliation elsewhere in the Old Mystic quadrangle. 

Akematively, the metasomatite is cut by a fault quartz vein and movement along this fault might have tectonically rotated the block 

into its abnormal orientation. In this latter case it may represent a horse similar but probably larger than those that can clearly be 

observed in the faces of the open-pit quarry on Long Hill. The deformation could possibly have resulted from a combination of 

both processes: folding under high grade conditions followed by brittle fracturing associated with main-stage emplacement of the 

quartz lode. 

SfOP 9. METASOMATIC QUARTZITE 

(Loc.ation: 30 feet south along the same trail; crossing the faulted quanz vein. Quartzite makes up the bedrock over which 

the trail passes. Watch your footing!) 

The mineralogy and texture of the quartzite show no significant difference to that of Plainfield quartzite outside of the lode 

and contact aureole. A diagnostic biotite patting, typical of the Plainfield quartzite found throughout southeastern Connecticut, is 

present in this quartzite (Goldsmith, pers. comm., 1992) and is recognizable at the mesoscopic scale. 

Both unaltered host-rock and metasomatic quartzite were analyzed for whole rock and trace element compositions (Table 1). 

Al
2 
0

3 
and Ti0

2 
apparently were immobile during metasomatic alteration; CaO, MgO, FeO and LOI were increased; K,O, Nap, 

and Fep
3 

show loses. Mn0
2
, Pp

5 
and Si02 intersect the isocon, indic.ating little change in terms of mass balance. Overall 

chemistry and mineralogy of the quartzite seems to only have been modestly changed. The schist metasomatite, on the other hand, 

was significantly silicified and biotite was altered to chlorite. 

Relic metamorphic fabric in the quartzite metasomatite shows evidence of duccile deformation that is not reported in 

Plainfield quartzite outside of the fault zone (e.g. Goldsmith, 1985). Foliation defined by biotite pattings within the quartzite is 

folded such that mesoscopic-scale folds plunge moderately to vertically WSW. Relic foliation within the quartzite varies along a 

sequence of outcrops from 245°-80" to 2700-90", but may be 345°-80" near folds. A steepening and overturning of foliation might 
be accounted for by late low-angle normal faults along the Honey Hill fault, but the development of folds with vertical fold axes 

seems unlikely. 

Folds and variations of foliation as described above are not consistent with mapping of host rock units outside of the lode 

(Goldsmith, 1985; this study) and may represent evidence of deformation along the Lantern Hill fault zone while in the ductile 

regime. One such fold is truncated by a vettical boundary, and drag sense along the boundary indicates a sinistral displacement. 

Lithologies, that include the Plainfield Formation, are sinistrally displaced about 2,000 feet on either side of the quanz lode. 

How much of this component of net displacement was due to brittle deformation associated with Mesozoic activity along the 

Lantern Hill fault, and how much displacement might be associated with earlier ductile deformation is not known. 

SfOP 10. "HARD" MASSIVE QUARTZ ATOP LANTERN Hill 

(Location: 400 feet south of STOP 9 to the summit area of Lantern Hill. A U.S. Geodetic Su~ey marker, embedded in the 

white quartwse rock, is approximately 480 feet above sea level. The highest point of Lantern Hill is 100 feet to the north at 491.5 

feet. Steep cliff faces make up the east and western margin of the hill at this loc.ation, so proceed with caution.) 
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Bed.rock at this locality is mapped as white quartzose rock and white quartzose rock with iron impurities (Altamura and Gold, 

1993b, Altamura, 1994b). Lithology was mapped at 1:1,200 scale as part of the mining plan for the U.S. Silica Company and the 

names of the units reflect the economic interests of the mining company. Highest-grade ore was the white quartzose rock unit. 

Specifications for most of the products prepared from Lantern Hill silica required a low concentration of non-quartz minerals, 

especially iron-bearing phases. The summit of this hill would have held significant value to the mining company had it not been for 

its popularity as a wilderness trail, and for the fine panoramic views of the ocean (e.g. Fisher's Island and Block Island sounds), 

Montauk and Orient points on Long Island and surrounding coastal lowlands. Due to topographic and geologic conditions at 

Lantern Hill, the biological habitat at Lantern Hill is somewhat distinct. Interesting plant populations characteriz.e the area, 

including stands of pitch pines near the summit of Lantern Hill. The historical record indicates that the following rare plants have 

been found: junais debilis, Aspknium montanum (1908) and Carex nigromargrnata. Xyris smalliana is also reported from here (N. 

Murray, pers. comm., 1991). 

The Lantern Hill lode formed by the processes of replacement of wall rock and fracture filling. Hydrothermal fluids migrated 

into the Lantern Hill fracture zone following rather continuous fractures related to a specific tectonic event and also along 

microscopic fractures and grain boundaries, removing much of a host's original alkalis by converting feldspar to sericite (illite). 

Sericitization must have preceded much of the quartz replacement/remobilization, because where wall rock is completely altered to a 

99% SiO 
2 

rock, feldspar must have been alter~ and largely removed from its position in the gneiss in order for the empty space to 
be filled by hydrothermal quartz. . 

Open fractures provided plenty of room for additional precipitation of quartz. The character of deposition resulted in veins 
that vary from vuggy to massive. In completely replaced wall rock, massive veins can be diffirult to discern in outcrop, but are 

apparent under the petrographic microscopic. Recall that by and large quartz of the Lantern Hill lode is nearly all milky white, 

baring the presence of mineral impurities of such keen interest to the former quariymen. 

Aside from the water that hydrated fuldspars, the only other constituents that have left evidence of their presence in the lode 

besides Si02 are F (sericite and larger hydrothermal muscovite grains), NaCl (fluid inclusions), A1p
3 

(rare kaolinite as daughters in 

fluid inclusions), ~O (hydrothermal muscovite in vugs and vein feldspar reported by Louglin (1912)), sulfur (in pyrite), and Pb 

and P04 (in plumbogummite). Isocon diagrams attest 
to the mobility of some of these constituents for those 

rocks analyzed. The Lantern Hill lode is essentially 
"barren" with respect to precious and base metals when 

compared to the giant gold-bearing quartz lodes out 

west. Measurable amounts of trace Au, Ag, Hg, Te, Cd, 

Sb, As, Bi and Se are present in host and wall rocks as 

well as in the lode and may have been mobile. Highest 

gold assays were for the pyrite-bearing metasomatite that 

yielded 0.020 ppm. 

Whole rock chemical analyses were conducted on 

specimens from this locality and along a traverse to the 

east. Si0
2 

content of quanzose rock at this site is 98.64 

weight percent. At the base of the cliff, recognizable tan 

to pink Hope Valley Alaskite Gneiss crops out. Alaslcite 

chemical composition at the first encounter with host 
Figure 23. Joints in massive quartzose rock atop Lantern Hi/I. The intersection 
of this joint pair breaks the massive quartzose rock into diamond-shaped lithons. 
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rock is similar to that of alaskite at STOP la (i.e. unaltered alaskite). This west-east sequence of outcrops from the lode to alaskite 

makes up a rare traverse that roughly parallels the strike of the foliation in the alaskite. Mesoscopically, microscopically and 

chemically, no alteration is indicated to alaskite immediately adjacent to the lode or further to the east. The eastern border of the 

lode at this locality must be truncated by a late high-angle fault that is covered by the talus slopes of the hill. Goldsmith (1985) 

maps a regional N-S trending fault through this location. 

Massive quartzose rock atop Lantern Hill is equated with main-stage silica mineralization, because hydrothermal quartz that 

replaced feldspars in wall rock is pervasive, and occurs within the core of the lode, along with vuggy veins and pockets assigned to 

QV
6
. Massive quartz and QV6 are cut by a pervasive joint set (165°-85° and 195°-85°1, sharing an angular relationship such that the 

rock is broken into lithons that resemble elongate diamonds or sigmoids in cross-section (Figure 23). Slickenlines have not been 

observed on the surfaces of these fractures. In the absence of evidence of shearing on this joint pair, they are considered to represent 

mode I joints that developed due to stress fields of different orientations. Both joint sets transgress hydrothermal quartz and are in 

turn cut by quartz veins. They must have formed during the time of silicification of the Lantern Hill fault. 

Over broad regions joint sets are remarkably consistent in their orientation (e.g. Engelder and Geiser, 1980), and joints have 

been used to understand regional paleostress (e.g. Engelder and Geiser, 1980, Hancock, 1985). Joint development in perturbed 
stress fields near faults were considered by 

Rawnsley et al. (1992) who report that joints 

propagating in perturbed stress fields such as that 
near a fault will curve to follow the directions of 

the stress field trajectories. At Nash Point near 

Wales, England, these workers discovered 
continuous exposures of joints that reflected this 

phenomenon of perturbation of joint trend in 

proximity to mesoscopic-scale faults. 

Curved joints and faults can be observed in 

the Lantern Hill lode and must reflect changes in 

the paleostress field (Figure 24). The lode is a 

part of the Lantern Hill fault zone, and the 

likelihood that joint patterns curve and are 

pernubed by faults is high. Broad exposures of 

this jointed surface are rare within the lode and 

observation of joints tracing into a fault on this 
surface has not occurred. But the presence of 

mode I joints of varying orientations is indicative 

that the stress field changed through time. In the 

core of the fault zone, it seems likely that this 

perturbation in the stress field was due to 

proximity to a fault(s). Curved fractures are 

noted elsewhere in the lode and a sigmoidal 

pattern was adapted in the map interpretation 

(Altamura and Gold, 1993b, 1994b). 
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Additional support fur this model of joint formation comes from late-stage quartz veins that cut the perturbed joints at this 

site. There are two vein sets at this locality that cut this brittle strain, but do not show evidence of having been jointed. These veins 

h<').ve attitudes respectively of 210°-80° and 0200-900· The former is oblique to the joints and the general NNE-trend and the latter is 

sub parallel to the fault zone. The veins are about 5 cm thick, massive and lack comb-structure. The relative ages of these veins is 
known with respect to massive replacement quartz [and QV6] and the perturbed joints, but not with respect to pervasive post-main­

stage veins mapped elsewhere in the lode [QV
7
-QVJ. Specimens of these veins were studied fur fluid inclusions in an effort to use 

temperature as a discriminating factor to place them within the chronodynamic scheme worked out for the dominant veins of the 

lode. The 210°-80° veins contain primaiy two-phase aqueous fluid inclusions that homogenize between 200-225°C, placing them 

within the ~range of main-stage mineralization. The 020°-90° vein was unique among all Lantern Hill quartz veins studied in that 

no measurable fluid inclusions were found. 

Mount lantern Hill Lookouts 

(Location: from the summit of Lantern Hill, 

there are two very nice lookouts that offer panoramic 

views: the southernmost edge of the summit and the 
easternmost edge of the summit.) 

The southernmost provides a view down the 

Lantern Hill fault valley (Altamura, 1994b) to Long 

Island Sound and Long Island (Figure 25). The 

eastern edge of the hill offers a view of Block Island, 

Rhode Island and its sound. Other directions provide 

interesting views as well. It is little wonder that 

legends and reports indicate that native American 

Indians and early American colonists used Lantern 

Hill as a lookout and a signal station. 

Figure 25. Synthetic aperture radar (SAR) image of 
eastern Connecticut, showing the Lantern HiU and Snake 
Meadow Brook fault valleys (Altamura, 1987). Para/kl 
lineament to the east, here identified as the Green Falls 
River lineament, may represent a geneticalfy related 
fracture zone. 
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