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Explanation
T h e O ld M ine P ark area of north ern T rumbull in south w estern Connecticut includes a tow n-ow ned recreation area encompassing  th e mineral-rich  
Saganawamps Hill and surrounding  residential, retail and commercial dev elopment. T h e bedrock exposed in th e park and at some of th e surrounding  
dev elopments displays sig nificant ductile deformation features and h osts multiple, distinct episodes of ov erlapping  mineralization, some unique to th e state 
and th e reg ion. T h e w ooded and rocky 62-acre park preserv es th e first tung sten mine and th e first topaz locality identified in th e U .S ., as w ell as th e type 
locality for th e mineral tung stite(S illiman, 1822a, b). Long  before prospecting  by European settlers, th e term S ag anaw amps, after th e P aug usetts’ term for 
“on th e side of th e h ill” (S ulliv an, 1985), alluded to a larg e v ein of w h ite “bull” quartz used by N ativ e Americans. T h e h illbecame a locus for prospecting , 
quarrying  and mining  from about 1800-1900.  M ining  at S ag anaw amps H ill h as v aried from quarrying  for ag ricultural lime and quartz, to g ath ering  of minerals 
of scientific importance like sch eelite, ferberite, tung stite and topaz, to attempted tung sten mining  as recently as 1901.
T h e area h osts excellent exposures of R odg ers’ (1985) lith olog ically h eterog eneous, “basal member” of th e S iluro-Dev onian T h e S traits S ch ist (DS t). T h e 
protolith of T h e S traits S ch ist w as a quartz-rich  aluminous mudstone th at R odg ers interpreted to ov erlie a reg ional (S ilurian-Dev onian) unconformity w ith  
Cambro-O rdov ician R ow e-H awley Zone metasediments. T h is erosional surface w as interpreted as post-T aconic orog eny (post mid-O rdov ician -~450 M a). 
Detrital zircons from DS tindicate deriv ation from multiple sources, including  peri-Gondw anan and O rdov ician arc components (see Geoch ronolog y of 
W estern Connecticut). H atch  and S tanley (1973) recog nized th at th e “basal member” represented an important lith ostratig raph ic and potentially time-
stratig raph ic marker and correlated th e interv al w ith  th e R ussell M ountain F ormation in south ern M assach usetts. T h e S ilurian “basal member” in O ld M ine 
P ark consists of a th ick, w ell-exposed section dominated by amph ibolite and marble plus minor quartzite and is informally referred to h erein as th e 
S ag anaw amps S ection. All rocks in w estern Connecticut w ere metamorph osed to upper amph ibolite facies during  th e Acadian O rog eny (~400-360 M a).
T h e S ag anaw amps S ection and DS toccur abov e th is reg ional unconformity and are among  th e young est meta-sediments preserv ed in w estern Connecticut. 
Alth oug h  th e S ag anaw amps S ection stratig raph ically underlies DS t, exposures in th e south eastern map area sh ow th at it w as also structurally th rust ov er 
DS tduring  th e Acadian O rog eny. T h e mapped th rust is associated w ith  a syn-tectonic ig neous unit desig nated h erein as th e Dev onian P equonnock R iv er 
M ig matite Zone (Dprmz), an intrusiv e interv al demarcated by g ranitic peg matite w ith  included screens of amph ibolite and sch ist. Exposures in th e map area 
sh ow th e S ag anaw amps S ection in contact w ith  both  DS tand Dprmz. A separate episode of diapiric g ranitic peg matites intruded th e DS t, Dprmzand 
S ag anaw amps S ection subsequent to Dprmzemplacement. 
Approximately 100 million years after th e Acadian O rog eny, renew ed h eating  and associated stresses during  th e Alleg h anianO rog eny are recorded in th e 
area by a reg ional trend of P ermian intrusiv es(inset Re g iona l Ge olog ic Ma p) w ith  associated metasomatic alteration of th e amph ibolitesin th e 
S ag anaw amps S ection. T h is intrusiv e episode also included th e emplacement of ~1m th ick, steeply-dipping , h ig h -temperature h ydroth ermal mineral v eins. 
T h e O ld M ine P ark area lies w ith in a ~N 40W  alig nment of undeformed P ermian intrusiv esth at includes th e P inew ood Adamellite (291 4 M a (S ev ig ny and 
H anson, 1993)). T h e strikes of th e h ig h -temperature h ydroth ermal v eins cluster around a similar orientation. T h ese coarse-g rained, compositionally-zoned 
v eins contain primarily quartz, muscov ite, topaz and/or albite and fluorite v ariety ch loroph ane(a rare few contain primarily calcite). T h ey probably crystallized 
abov e 400C, or before about 275 M a, w ith  th e v eins cooling  dow n to below 350C by about 267 M a. T h ese v eins w ere th e locus of commercial quartz 
mining  at th e Ch ampion Lode and mineral specimen collecting . P roximal metasomatic alteration of h ost amph ibolite to ph log opite, scapolite and albite, w ith  
traces of sch eelite, is similar to, and apparently related to, discontinuous zones of metasomatically altered amph ibolite ch aracterized by v ery coarse-g rained 
quartz, clinozoisite, scapolite, albite and/or sch eelite. O ne limited zone of altered amph ibolite situated in th e north ern part of O ld M ine P ark sh ow s 
replacement of sch eelite crystals by ferberite and some subsequent w eath ering  to tung stite. It w as th e locus of th e sh ort-liv ed tung sten mining  attempt. T h e 
ch emical and structural correlation betw een middle P ermian intrusiv e bodies, h ig h -temperature v ein emplacement and amph ibolite metasomatic alteration 
sug g ests th at a body of felsic rock of comparable ag e underlies th e park.  F luids rising  from it inv aded fractures associated w ith  its emplacement, bring ing  
late mineralizing  fluids to th e park area.
Early M esozoic crustal extension, T riassic sediment loading  and Jurassic brittle-faulting /h ydroth ermal mineralization h eated th e rocksfor a th ird time. 
M esozoic brecciated, brittle faults in th e map area, many of w h ich  w ere only temporarily exposed during  area land dev elopment, h ost low-temperature 
h ydroth ermal mineralization consisting  primarily of calcite, fluorite, quartz, sph alerite, g alena and pyrite (see FundianGe ochronolog y of We ste rn 
Conne c ticut). W h ile exposed th ey produced a w ealth  of mineral specimens.

T ypically <1m th ick, planar, steeply-dipping , non-brecciated v eins composed primarily of v ariable amounts of quartz, topaz (or marg arite alteration of topaz), 
albite, muscov ite, and/or fluorite v ariety ch loroph ane. R arely, calcite is th e dominant mineral. Accessory minerals include marialite, clinoch lore, beryl, 
fluorapatite, sch eelite, metallic sulfides, and/or ilmenite. U sually coarse-to v ery coarse-g rained and strong ly compositionally zoned w ith  muscov ite in a w all 
zone, topaz/albite/ch loroph ane in an intermediate zone, and quartz in a core zone. F ine-g rained sch eelite and fluorapatitemay be present along  th e 
v ein/h ost-rock contact, v isible only under sh ort-w av e ultrav iolet lig h t. Calcite-dominant v eins h av e a w all zone of albite, marialite, quartz, pyrrh otite and/or 
beryl. O pen spaces are rare and g enerally <2 cm but commonly h ost euh edral crystals of topaz, albite, clinoch lore and/or muscov ite. S mall crystals and/or 
th in, inter-g rain coating s of calcite, pyrite and fluorite from th e Jurassic Fundianlow-temperature h ydroth ermal ev ent may also be present. Amph ibolite h ost 
rock typically sh ow s metasomatic alteration zone containing  fine-to medium-g rained ph log opite and marialite w ith in 10-20 cm of th e v ein contact. M apped 
float indicates proximity to v ein source.

Siluria n uppe r ma rb le  unit: T h e term "marble" is used to describe calcite-rich  rocks in th e section.T h e upper marble is a w h ite to 
g rey, fine-to medium-g rained, locally quartz-rich  and/or feldspar-rich  marble. T h e unit also contains v ariable amounts of accessory 
minerals (g rossular, diopside, actinolite, titanite). F eldspath ic quartzite occurs below th e contact w ith  th e Dev onian-S ilurian T h e 
S traits S ch ist. 

M ap U nits

DS t De vonia n –Siluria n The  Stra its Schist: U niform, medium-to coarse-g rained, rusty w eath ering  g arnet-plag ioclase-biotite-muscov ite-quartz 
sch ist. S ch istosityis usually irreg ular, w ith  abundant quartz and/or peg matite boudins. 

S sum

S slm

Sa g a na wamps Se c tion

Siluria n uppe r amphib olite  unit: Dark g rey to black, fine-to medium-g rained amph ibolite to amph ibole g neiss composed of 
mag nesio-h ornblende and plag ioclase w ith  accessory quartz and biotite. Locally may sh ow zones of altered composition rich  in 
quartz, clinozoisite, actinolite, sch eelite, marialite and/or albite. Iron and copper-iron sulfides are also locally present. U p to 3 marble 
interlayers, g enerally less th an 1 m th ick but up to 2 m th ick, occur in th is unit and th ese calcareous layers can include th inner, 
laterally persistent quartz-feldspar layers/boudins. P attern delineates areas of mappable boudinsch aracterized by finer-g rained 
marg ins, and tig h t to isocinalfolds and g enerally coarser-g rained, massiv e-textured interiors.
Siluria n lowe r ma rb le  unit: Lith olog icallysimilar to th e upper marble in places (e.g . th e upper mine area), but mostly coarsely 
crystalline marble th at contains numerous, laterally persistent quartz-feldspar layers and boudins. Indiv idual quartz-feldspar layers 
are g enerally <10 cm th ick, but are typically g rouped into packag es of multiple, closely-spaced layers separated by zones of marble. 
Also includes a few amph ibolite layers (<30 cm) too small to map.
Siluria n lowe r amphib olite  unit: S imilar to th e upper amph ibolite unit but can include multiple packag es of quartz-feldspar layers 
and boudinsas observ ed outside of park w est of H ome Depot. Locally may sh ow zones of altered composition rich  in quartz, 
clinozoisite, actinolite, sch eelite, marialite and/or albite. Iron and copper-iron sulfides are also locally present. A massiv e quartz-
clinozoisite-sch eelitelayer 0.1 to 0.5 m th ick is locally present at th e top of th is unit, w h ich  at th e upper mine area includes ferberite
pseudomorph safter sch eelite crystals. Locally includes mappable interlayers or boudinsof low er marble unit. P attern delineates 
areas of mappable boudinsch aracterized by periph eral deformation and g enerally coarser-g rained, massiv e-textured interior.

Dprmz De vonia n Pe quonnoc k Rive r Mig ma tite Zone : Zone of medium-to coarse-g rained g ranitic peg matite locally intermixed w ith  and/or 
g raded or infused into frag ments of th e adjacent low er amph ibolite unit of th e S ag anaw amps S ection and T h e S traits S ch ist. T h e ig neous 
h ost forms th e bulk of th e exposed bedrock but also preserv es th e foliation found in th e metamorph ic frag ments, w h ich  are typically semi-
conformable or preserv ed in th eir g eneral structural position relativ e to th e surrounding  map units.

De vonia n Pe g ma tite : Very coarse-to medium-g rained, massiv e, unzoned g ranite peg matite, composed of albite, quartz and microcline w ith  
accessory muscov ite, annite, and rarely sch orl. P resent mostly as tw o larg e bodies intruding  and g rading  into th e P equonnock R iv er 
M ig matite Zone, but also as small bodies th roug h out th e map area.
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T h e temperature - time (T -t) path  (orang e dash ed curv e) for th e metamorph ic h istory of th e rocks of th e Long  H ill area. It is establish ed by joining  th e 
g eoch ronolog ical and th ermoch ronolog ical data from th is study w ith  data av ailable in th e literature (see text). T ime rang es for th ree w ell-know n 
orog enies are indicated w ith  th e sh aded bars. T h e name “F undian orog eny” for th e loading  by M esozoic sediments on th ese rocks w as coined by 
W intsch  et al. (2003). P eak temperature for th e Acadian orog eny (1) is establish ed by a monazite ag e. Cooling  from th e h ig h  temperature Acadian 
orog eny (path  1-2-5) w as interrupted (path  3-4) by h eat from th e P ermian (ag e of crystallization of monazite) intrusion of th e nearby P inew ood Adamelite 
and related smaller bodies (see inset). R eferences in M oritz et al. (2019). 
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Fig ure  27. Excellent exposure of about 1 m w ide h ig h -temperature mineral v ein 
oriented N 22°W , 74°S W  cross-cutting  amph ibolite foliation oriented N 65°W ,74°E. 
Located outside th e study area beh ind 41 M onroe T urnpike (Edg e F itness) w est of 
R oute 111. T h is v ein is mostly quartz w ith  albite, ch loroph ane, and muscov ite along  
th e contact and is similar to w h at th e v ein in th e mined out Ch ampion Lode in th e park 
w ould h av e looked like. (H . M oritz ph oto.)

Fig ure  12. W all of th e marble quarry S W  side of S ag anaw amps H ill sh ow ing  nearly 
th e full 8-meter th ickness of th e low er marble member of th e S ag anaw amps S ection 
(S slm). M ultiple packag es of w h ite albite-quartz layers can be traced along  much  of 
th e h ill’s adjacent outcrops. T h e impure marble appears g rayish  from th e presence of 
calc-silicate minerals such  as diopside, g rossular, actinolite and ph log opite. At low er 
rig h t is a cav ity excav ated by th e tung sten miners in search  of th e ferberite-rich  layer 
at th e top of th e underlying  amph ibolite. T h e mill complex w as located opposite th is 
approximately 15 m w ide v iew. (H . M oritz ph oto).

Fig ure  18.  Ductile deformation in S slm marble situated in th e neck reg ion betw een
tw o v ery larg e amph ibolite boudins. Location is along  th e contact of S slm and 
S sla on th e east side of S ag anaw amps H ill. H ammer h ead in moss at bottom for 
scale. (H . M oritz ph oto).

Fig ure  49 (NE). T h is rock cut displays a contig uous v ertical section from th e base of 
T h e S traits S ch ist (DS t) into th e upper marble (S sum) and amph ibolite (S sua) 
members of th e S ag anaw amps S ection. T h is is th e best exposure of th e S sum w h ich  
is a quartz-rich , calcareous metasediment ov erlain by a 30 cm quartzite at th is locality, 
best examined at th e N E corner of th e cut. (W . Devlin ph oto)
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R eg ional g eolog ic map sh ow ing  th e study area’s context w ith  nearby g eolog ic formations based on 
Crowley (1968) and R odg ers (1985).  H ig h -temperature mineral v eins found or reported outside th e study 
area are sh ow n as are nearby h istoric mines and a small mineralized brittle fault. T h e alig nment of th e 
P ermian P inew ood intrusiv e suite (P pa and 2 small porph yries), as sh ow n by a dash ed line, passes near 
th e study area and parallels th e major trend of h ig h -temperature mineral v ein traces. Bold black lines 
depict probable early M esozoic brittle faults.

Re g iona l Ge olog ic Ma p Le g e nd
Be droc k Forma tions (modifie d from Crowle y, 1968 a nd Rodg e rs, 1985)
tg tonalitic g neiss (Crowley, 1968)
Jb Buttress Diabase
Pp porph yritic intrusiv es
Ppa P inew ood Adamellite
DSt T h e S traits S ch ist
Stb T h e S traits S ch ist basal member
Ob Brookfield O rth og neiss
Oc Collinsv ille F ormation
Og unnamed orth og neiss
Ohb H arrison O rth og neissBeardsley member
Ohp H arrison O rth og neiss P umpkin Ground mbr.
Otf T rap F alls F ormation
Otfc T rap F alls F . Carring ton P ond member
Otfs T rap F alls F ormation sch ist member
Or R atlumM ountain F ormation
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1 Lane’s Copper M ine
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4 M ineralized brittle fault
T rend of P ermian (P ) intrusiv e rocks

V H ig h -temperature mineral v ein 
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Fig ure  29. Boulder of S sua sh ow ing  th e typical major features of th e h ig h -temperature 
mineral v eins. F rom th e center are:
   1.) Core zone of massiv e milky quartz.
   2.) O uter core zone of ch alky w h ite, v ery coarse-g rained albite crystals 
        (in oth ers mostly topaz and fluorite).
   3.) M uscov ite w all zone (w ith  some marialite, h ard to see h ere).
   4.) Altered amph ibolite contact zone of fine-g rained marialite and ph log opite.
   5.) U naltered amph ibolite.
At a minimum, a v ein can consist of just th e muscov ite w all zone and th e altered, h ost 
amph ibolite contact zone. T h ese features disting uish  th ese v eins from th e many 
g ranitic peg matites, w h ich  do not sh ow  th em. (H . M oritz ph oto).
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Interpretiv e Geolog ic Cross-S ection A-A'

T h e cross-section sh ow s th e g ently folded stratig raph ic section exposed in th e O ld M ine P ark area. T h e amph ibolites and marbles are collectiv ely referred to as th e S ag anaw amps S ection in th e map area, and reg ionally equate to th e “basal member” 
of T h e S traits S ch ist in Connecticut and th e R ussell M ountain F ormation in south ern M assach usetts (R odg ers, 1985).  S ag anaw amps S ection (S s) members comprise a w ell exposed, g enerally consistent stratig raph ic packag e th at is ov erlain by 
T h e S traits S ch ist (DS t). Ductile deformation of th e section during  th e Acadian O rog eny is expressed at a rang e of scales, but is best displayed on th e section by outcrop-scale boudinag e in th e amph ibolites (ov al pattern on section) abov e and below 
th e low er marble member w ith  concomitant ductile th ickness ch ang es in th e marble. O n th e E end of th e section T h e S traits S ch ist occurs below th e low er amph ibolite member indicating  th rusting  of th e w h ole stratig raph ic packag e ov er DS t along  th e 
interv ening  P equonnock R iv er M ig matite Zone (Dprmz). Inclusions of amph ibolite and sch ist w ith in th e Dprmz exh ibit a h ig h  deg ree of localized deformation. Dev onian peg matite diapirs cut th e metamorph ic rocks, as do P ermian h ig h -temperature 
mineral v eins.
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Generalized S tratig raph ic Column

Generalized depiction of th e interpreted stratig raph ic succession for th e rocks exposed 
in th e study area. T h icknesses for th e 2 marble units w ere measured in th e field, w h ile 
th e rang es in th ickness for th e amph ibolites w ere deriv ed from map and cross-section 
compilation.  M ost notable th ickness v ariations are observ ed in th e zone of boudinag e. 
H ig h -temperature mineral v eins collectiv ely penetrate all th e rock units, but any sing le 
one may not so multiple sh ort v eins are sh ow n.  T h e portions of th e column exposed in 
different parts of th e study area are indicated at left. 

Saganawamps Section

Loc a tion Unit Mine ra l Me thod Ag e (Ma)*

a upper amph ibolite T itanite U -P b 346 13

a upperamph ibolite Amph ibole 40Ar/39Ar 355 3

b h ig h -temperature 
mineral v ein

M uscov ite 40Ar/39Ar 266.7 1.4

Geoch ronolog y and T h ermoch ronolog y

*M oritz et al. 2019
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S tructural Data
R ose diag ram of h ig h -temperature 

mineral v eins

Equal area projection of strikes and dips.

Contoured poles to planes of strikes and dips
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