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i s ) Nonewaug granite
= one
| Fine- to coarse-grained granite composed of feldspuar (sodic
§ plagioclase generally more abundant than microcline),
quartz, and muscovite, with minor biotite and garnet;
NN characterized by plumose muscovite-quartz aggregates and
5 s . s g . ) ‘ : : U : ; ; MIEER \ by large erystals of graphic granite
INTRODUCTION forms well-developed foliation  15inches thick and from a few inches this rock and tourmaline is also  areas of the map unit ha are outcrop porphyroblasts of' st:}urohte ar}d porp'hyroblzfsts of sf.taurohte and laye.rmg, v{hlch is coInSIde.re.d pri- Roa‘d see fig. 1). This anucll.ne 1r11na¥ qu&rtiltei, mlc}g;quar'f;i sch}:tsl,)and \Y\\Q\\\\\\\\\\%\\\\)\\ \
s lanes, the rock erops out in platy, to 30 feet long. None were mappable unusually abundant. Outerop areas  belts of group A mica quartzite, feldspar. Also chlorite is common in plagioclase in the adJ.acent parts.of ma}'lly_ sedimentary in origin but account for the unusu'fll width o garnet-, Stauroilie:, or kyanite-bear- W \\§§\\ .
1 in p ’ P P Y . . . h 1
The Roxbury quadrangle is jagged hogbacks or overhanging  at a scale of 1:24,000. of the dark-gray knobby feldspathic ~ feldspathic mica quartzite, and mica the Hartland formation near the  the Hartland formation are consid-  which is accentuated by metamor-  outerop of the coarse-grained garnet-  ing schists or granulitic gneisses. G
W(.est-central Copnesticnt, abou’::i 13 cliffs. Numerous pencil-line folia- Fissile black graphitic schist mica quartzite and schist in the quartz schist with very subordinate contact with the hornblende gneiss. ered contact-metamorphic effects. phic dlfferenti.ation. Foliation trans- staurolite-muscovite schist in that The chert-carbonate rocks are now 1 )/
m%les WaSY. or Wate.rbury aIr:: : tion planes give it a ribbed or  occurs as thin, discontinuous layers southwest corner of the quadrangle  garnet and staurolite. Their bound- It is considered to be a late hydro- A LI CRANETE SRR .verse'to bedding has been observed ares. repres;apted b}’ quar.tz-hornblende . : sl
miles east of New Milford. i i i i i i in unit hab are indicated by the aries are determined either by lack thermal alteration related to the in adjacent quadrangles, however. ¢ lineation, measured on crenu- granulites with minor feldspar, Mine Hill granite gneiss
v striped appearance. in the mica quartzite and schist and y . - i o Nl = ;
E e EREIRERERBS L B As mica quartzite grades into  was found in only 10 scattered  symbol K on the map. of outerops or by adjacent rocks con- hornblende gneiss. The Mine Hill granite lies in the  No stratigraphic horizons could be  lated and erumpled foliation planes, ~ epidote, and garnet. Lustrous white granite gneiss composed of microcline, albite,
L : mica-quartz schist and feldspathic outerops. The area of map unit hab extend-  taining much more garnet and The two major occurrences of the - west-central part of the quadrang:le. traced with certainty through the plunges generally northwestward at The major variation in the meta- quartz, muscovite, and bioti:{e. Mu,scfmifeﬁwns.fhejblz‘u.‘firm.
The mapped area is e the west mica-quartz schist, the foliation is Steel gray to black granulitic ing northward from Roxbury and staurolite (hab and hb). These rocks Mount Tom hornblende gneiss in It was named Roxbury granite Roxbury quadrangle, but the dis- an|angle of 20°-50°. It is most morphism of the Hartland forma- | planes. Relative wmounts of 'mIcror.'l‘nw.and ({.lbme 7)(1:‘;/_.)‘;1».7;,
edge of the Western Highlands of kv di i : i i westward to the quadrangle bound-  range from massive to spindlelike to this quadrangle are in the north-  gneiss on the Preliminary Geological  tribution of different lithologic praminent along the axis of the  tion is the size of the garnet, stauro- layer to layer, and replacement of microcline by albite is
C ticxit, whick thens developed by streaky discontinuous schist with curly lenses of pink q g ! q g ; > c o y " b conpienous: W, wlilerich limers.  Texturs hows some
o Yt Aul o e interlayerings of quartz-rich and  garnet and quartz occurs only in the ary is characterized by a hetero-  moderately well foliated. They are western corner. The first is the belt Map of Connecticut (Rogex:s, and t.ypes .w1th respect to foliation and foliation syncline and locally pro- lite, or kyanite crystals. The largest gah;c[;c‘l'si‘s' el d s ;
extension of the Berkshire or Green subordinate mica-rich bands a frac-  area east of Flagg Swamp Road, a  geneous alternation of mica rather similar to the other units of of irregularly shaped and distributed ~ Others, 1956), but Roxbury is pre-  lineation suggests several possible durtes‘ spindlelike talus blocks and  crystals of these metamorphic DCLaST: YOO
Mountain Plateau. The plateau is ¢ . . [ - vartzites and schists and by irregu-  group A types (hamf and hab) but w Church Hill empted by the Roxbury conglom- stratigraphic subdivisions of the strongly lineated outerops. Linea- minerals occur either in the folia-
bounded by the Connecticut River tion of an inch wide. Rocks tran mile and a half east of Roxbury {1 g A ol = ol e o pods between West ure A S ol i - 1 mh trong Yh i p : & i faicad ; |
B e s =y itional between mica gquartzite and Falls (hcmn on map). arly distri ute. garnet-, staurolite-,  are separat, from them because they Road and Steep Rock. It appears to €raLe o G g Qi ) SEEL) artland. igure shows an tion 15 the predominant structura ion syncline, near hornblende gneiss
on the east and the Housatonic Rl‘_/el' ?;ico:—z(l]uartvzv cchist ang feldspathic ( P) ) or kyanite-bearing rocks. In spite of constitute mappable outerop belts be controlled by a synclinal flexure granite gneiss is here named to bodies, or near the Mine Hill granite >
on the et The sguthward-flowmg mica-quartz schist generally have DISTRABILION 0F ROCK TXFES relatively uncomplicated structure  and contain very subordinate garnet iii the folistion of the Hartland, The replace Roxbury. It is named from gneiss. The sequence of events ‘
Shepaug Rwer. bisects tl}e quéd' streaks, lenses, pods, or veins of .A major purpose of recen't L and a reasonable amount of outcrop  or staurolite. podlike shape of these bodies is well typical outcrops on Mine Hill where leading to the development of these |
rangl(; ir}lld provxde;}{;he I:;l.aJOI‘ drain- whitte quartz, o containing small glng (t);f Z}}e Hartlindtformaﬁc.lon h:s in this section, no stratigraphie In the unit ha west of East Flagg shown in this area as outcrops are it is a semiconcordant, probably unusually large crystals includes i Bisek o votled Dok sl mhie horblende g [anphil-
age ol te ared. cVaLions range ; : een to discover stratigraphic uniis £ k types could be 8§ Road mall layers or : syntectonic intrusive in the Hart- ional def ti d isoclinal \ lite). Composed of blue-green hornblende and andesine with
amounts of feldspar, ranging froma . . sequence of rock Lyp Walnp. [04ad are Bmall Jayers 0 very abundant. The second occur- y ; regional deformation and isoclina olite). Composed of blue-green hornblend _
from 200 feet above sea level where fractici.of afi in(I;)h wide gandgseveral in the wide belt of heterogeneous  ogtaplished. It was not possible lenses of limestone, sericite-horn- renze is the tabular body, a quarter  1and formation. It crops out in bold, 73022130" . folding acecompanied by rising rock minor quartz, sphene, and magnetite, and locally consider-
ihie Shepaug Biver liaves ths quad- inches long to large pods 5 to 20 feet rocks. It has not been possible to 4, {15ce the lithologies of units hafd,  blende quartzite, and a rusty garnet- of 5. mile by & mifle #nd t,hree-quar- slablike, cliff-forming layers of AR £ 5 temperature and the development of able chlorite, epidote, garnet, or biotite. Texture ranges
rangle to nearly 1,100 feet in Chest- widie and 1 50 50 feetTong: Muny establish any stratigraphic sequence, 113 and hb into this section, as the  cummingtonite-quartz schist in the ters, just northwest of the Mine Hill ~ nogbacks 5 to 20 feet thick. The micas, recrystallization of quartz, from nearly massive to schistose, but generally is gneissic
i Lapds o nort}ilwest s of these quartz pods were once bRk AL 5 posmble.m this quadrangle  jrregular boundaries indicate. Drift  mica quartzite and schist. The lenses gralilite gneiss. Several small out-  outerops are restricted to the core and some growth of garnet. The S Y
9f thie x'napped Area. Chestnut Lands quarried for paint pigment. to outline areas in .Whlch particular cover on Painter Hill prevented are located in the cliff faces west of crops of hornblende gneiss are pres- of a foliation dome in the otherwise culminating phase of deformation, o A
Ethe r;dgie }.)I(:itvzegn ;jhe S;:paug?n T6i nebatil sundn b sh o moi I'OC.: types l}))reiomm:te: Nfiaﬁpable tracing the rocks of unit hb north-  East Flagg Swamp Road a quarter ent along the southwest border and  isoclinally folded Hartland forma- which produced the foliation domes § haf hafd /hamf -hab
ousatonic Myers. Lxcept.ona tew . e units.may be characterized by one.  wgrd in the Roxbury quadrangle f il th of th d 1 ; ¥ tion. It has had little apparent d lines ied b - Feuie
. . *_ crop are characterized by a distine- : % A : ? 01 a mile north o € quadrangie in the northeast corner of the A ppar and synclines, was accompanied by = e
drumloidal hills, olutcrorfls are abund tivz - produged by @ rock type or by an interlayering of but possible correlative rocks occur  houndary. They are not of mappable quadranglef metamorphic effect on the contigu- the emplacement of the Mine Hill § Group A Group B
dani, T.he s L e crumpling of the foliation planes more than one rock type. Thus, to in the southwest corner of the New  oxtent. The Mount Tom hornblende gneiss ~ ©uS rocks but is considered, in large granite gneiss and the Mount Tom $ Hartland formation
of the ridges in th;‘s z}xlrea lrefllect;s the dhait wh wile. Hand sawples nd fac1‘11tate discussion of tlTe distri- Preston quadrangle. is readily recognized in the field by ~ Part, responsible for the foliation hornblende gneiss which locally ; (?'I(.)u & pscle i
Lz};lst mot\l:lemg‘t;lt};) t : gnamﬁrd rom I Em T P! ireoglatiy fomided b}ltlon of the rock t).rpes glvep pre- Trunit hab in the nerthwesterh GROUP B its greenish-black to black and dome and the attendant foliation cause('i some hydrother.m.al Ipeta- § N e Outws{r)r bfm af micg’P i ol cilas
loiz:lolll‘iu:v:je.mcslff:);:d )(’(;ate::r;; in cross section and spindlelike in vivusly end 'for ?;he lnformatlon.of part of the mapped area, garnet, Map unit hb.—The map unit hb white streaked or mottled appear- syncline between i.t and the Nonfe- morphism and some hybridization of E fgldspathic ﬁlyica (;}(,a'}tzite mu;l schi’st /mei,h ve'rl't/ m;,b:
Bradley, 1952, p. 39) form. other geologlst.s in the general Tegon,  staurolite, and kyanite are conspic- has outcrops of mica quartz schist ance. The outcrops may be rounded waug granite 5 miles eastward in the Hartland.The rocks in the trough ordinate garnet and stawrolite ’
Y , p. 39). The color of the rocks depends thehg?olo}%:lch map t:s.holws ar'le(a: n uous and abundant in some layers, with coarse porphyroblasts of garnet and massive or tabular and slabby, the Woodbury quadrangle. The of the foliation syncline, a region o s e o g . o
PALEOZOIC ROCKS each ol which a particular rocx type 1,4t generally it is possible to trace  or staurolite or both with minor : Mine Hill granite gneiss is a uniform : : a ery well foliated, slabby weathering, mica quartzite
largely upon the amount and type of : ut g y p ‘ ! ! ! depending on the rock structure. . : : of maximum deformation, under- AL " it aad moliind
The major rock units in the quad-  mjca, ranging from silvery gray in ‘S’:riiiiz‘ll)laﬁ:tll);zdoglﬁatizs ;;03: these layers for only. short ?)1sta(tincesf. plag‘lotcle;se and ;vxtb very s:l.);)rdmé The structure ranges from nearly fine- to ‘?edlun.x-gramed lu;trqzi ’ went more intense or prolonged and schist and feldspathic mica quartzite and schis
rangle are the Hartland formation, the muscovite-bearing rocks to dark =29 o o However, two persistent bands o ate interlayers of mica quartzite an massive to gneissic, and even to muscovite gneiss peppered wi Z metamorphism within a single hafd  Mica quartzite and schist, and feldspathic mica quartz-
the Mount Tom hornblende gneiss, gray in the biotite-rich rocks. nouncedl‘fohat'mn, 1?0(()11: fothatlon, i somewhat special rock types are Eehisg, The most typienl rocl a x schistose locally. In general, the small biotite flakes. Coarse mus- metamorphic grade resulting in the ite and schist with irregularly crumpled foliation
and the Mine Hill granite gneiss.  Greenish mottling is common where zitll)‘ﬁa ngaslizefit:os?lb_dlirxl/islfoz einasi’)(i)tsé indi‘gafei Ondt;Se g;}i)l(;'gict n;'at}})1 by xs:z;t&ztzi’;?é Eiililstt-sgzﬁmrlrll:ﬁi large body northwest of the Mine ?OVItefﬂl?‘kSESI;)ai;iitser l’;ﬁetz‘sasl;;irigi development of large porphyroblasts. Zfljxigo;cz;zzt ;;;;;thig;on; o;{g;"f;‘ﬁ;ro (;;lanes
The Nonewaug granite barely  chlorite is present. The feldspar- : SYHbois vand Aa. Lne timat 0T tiese 4 " it Hill granite gneiss is well foliated, ~ 'Ment101atl o : Chlorite is ubiquitous in minor . . ANEANON:  'WOMmeE gub
extends into the northeast quarter  pearing rocks generally are slightly :fri%;::ewr:;li;;g}gdtin‘:r::;carr?p;zlclﬁ (X) i% a coarse-grained stauroli.tﬁle- lXoglte_lflakes ’cranslverse t(? thatlonk' and the small pods in the area north mm(.ara;ls ar; mlcrocll:e, sdia amounts and its meaning is uncer- hamf  Massive or poorly foliated to well foliated mica quartz-
of the quadrangle from the east.  chalky on the weathered surface. : v £ ¥ h bearing quartz-feldspar granulitic ~ A similar commonly associated roc of Steep Rock are comparatively plagioclase (An10), quartz, musco- tain. In many places it accompanies ite and schist and feldspathic mica quartzite and
The Hartland formation is usually GEOUP B typi satlsfaIctofrl z o}:‘ more; . gneiss which marks the boundary s a quartz-feldspar-granulitic gneiss massive. In the more gneissic or vite, and biotite. Accessory minerals i the growth of garnet, staurolite, or . schist. Qutcrops are scattered and discontinuous
: AL a mile or so. InTact, where outcrops + with garnet, staurolite, and biotite - e s : ; A N : ) i )
considered a part of the metasedi Group B eludes an sssendblage are mostubundant. b ean e shiown b}?tv;eerlltumts gafdznch aé) eas";}(:f porphiroblasts. schistose varl.etles felted mass.es-of are apaltlte,dc.hloxl'lte', arlld zircon. In ky_amte a'nd appears to be a stablie 7 \\&\\\\Q\\\N b ity T aetts ng salilst sl Telindin
mentary sequence that forms t}.ile of soek types similar 5 g A thiat the diffarant rock types Gre the ault near Ju ] I‘l’ ge. The X . hornblende prisms mark the foliation general, sodic plagioclase is more mineral in this assemblage. It is \\\\\\:\\\\\\\\\\\\ mica quarizite and schist with subordinate layers
sasl - focalshe Tmeoh Mgt except in thek relatively greater lenticular. As the discontinuity may staurohtle-beartling grﬁnu}l;tlc gnelssl 1 A:)a(;l(.loréid if‘ﬁnet q&ar;lis axl'e planes. The prisms are generally ab:ndant. thafn mlczl'oclmet,: bl;t the generally penninite, clinochlore, or = bearing garnet and staurolite
anticlinorium, and has been corre- in ; is interlayered with the norma o Tl g el unoriented, but locally th d ratio varies from layer to layer. both, as determined in thin section
, P , ally they produce ] : ) ) )
lated with the Hoosac and Rowe 2bundance of one or more of the  be due in part to Sleforfmatl;{)n, the arieties of mica quartzite and schist ~ Lane south of Roxbury, and north a crude lineation. Crosscutting dikes of pegmatite and and may result from the formation ' Group B rock types
sehists in Massachusetts (Hice and mmex"als garnet, staurollte,‘ and observed distribution of rock types and is exposed in a belt of discontin- of Garnett Road east of Roxbury In this quadrangle the small horn- aplite are absent. Some layers are of garnet, staurolite, or kyanite from hb Major outerop areas of mica quartz S‘ch,,,s,g uiltl}f' CGMS;
Gregory, 1906, p. 96; Gregory and kyanite, commonly as prominent or as.sernbl‘ages may suggest_ the uous outcrops extending from Judds  Falls. In both localities outcrops of blende gneiss bodies are poorly foli- coarser grained than others, but preexisting biotite. Locally, gener- 1’”?"1’]‘3/7";’“‘?5’;3 ‘oj gzmﬁ‘ (tmli/o; St?j(';;fz,f.‘;afz;; .
Robinson, 1907; Agar, 1927, p. 16-17), porphyrt.)blasts. -Th.e abundance of sfcratlgraph‘lc succession. The dlre}(;' Bridge to a point 34 of a mile south- the coarse garnet-staurolite-bear- ated and the large one is well foli- none is considered pegmatitic. ally near hornblende gneiss bodies, Z;‘q:@(;:ap(?g;ftczg‘zecﬁxil ;7;;;;/ ST LA
but the correlation has not been these mmerals. mdlca'tes th.at.the tan .Of foh'fxtlo.n b useq s t © east of Roxbury. The second belt  ing rocks are abundant. More readily ated throughout, somewhat in Aplitic layers are fairly common where it forms pseudomorphs after ’  JRATIE o
established by detailed mapping. rocks ALE relatlgily h‘{%her m 1'1'on principal gul;ie '1n.3101n1ngkd11:scontm- (XS) contains a silvery muscovite accessible outerops of this rock type contrast to the occurrence in the near the borders of the granite 41030 41030 garnet, it is clearly regressive. \ \ hbi Covered area that s inferred to be underlain by hb
The Mount Tom hornblende gneiss :lllldnalumlirsug;l anou ovgerégliiti:szxzr: uo}gsa:}:e::r?lcf;rxla; rrc;lc};)01 ygs. -~ s.chist wit'h porphyroblasts of st'aul.'o- are east of the small pond south- New Preston quadrangle to the gneiss. 73°2230 ———— Chiorite and muscovite pseudo- \ o e
forms a cluster of intrusive bodies anTPCESOr ELOID A : " ympoo lite, kyanite, plagioclase, and biotite east of Roxbury. 1 d The texture, except for the mus- Figure 1.—Interpretation of the geo of {he Roxbury quadrangle morphs of staurolite are present at \\\\S\. . : . P
north where as a rule the borders P e 74 £ p p A hemn  OQuterop area of quartzite and mice quartz schist
S the Hartland £ & shethi generally in minor amounts but colored geologic map indicates an 4 is sesosistad with the belt 6f ) : . ) : G ite folia. i “ohi } : =\ .
AL e Elartha e T locally abundant, include feldspar outerop area. The reader can there- g . Map wnit hbi.—The map unit hbi of the larger bodies are gneissic to epEase e S ST s et one locality between East Flagg = §§\§§§§ bearing manganese garnet
quadrangle and in quadrangles to y 2 : par, p ' Mount Tom hornblende gneiss south 5 5 drumloidal area with no out- schistose and the centers are more  ular; the individual grains of quartz Swamp Road and Bronson Mountain. &\\\&\ ) -
theviorth and theast (Gat 4 chlorite, magnetite, and ilmenite. fore see the abundance of outcrop £ West Church Hill Read. It i . : a feld b sive T A A o € types alas soxur ns thinTayers in. Group A
nd northeast (Gates an N : 1 I a luate th lidity of the (0 e urc] oad. crops, but it is inferred that rocks massive though foliated (Agar, and feldspar range in size from Muscovite replaces kyanite or s \\\\\““ 4 B rock ¢ p hiout Ahesi v
Bradley, 1952, p. 21; Gates, 1951, p. ccessory minerals are tourmaline,  and evaluate the validity extends for a mile northeast into s : fine to coarse. Cataclastic effects e ; N and B rock types throughout the quadrangle
rac ey, dog, p. eli Gates, 1991, p Seon. anaike. shlesitote rouping of similar rock types : similar to those to the north and 1927, p. 32; Gates and Bradley, 1952, € : . staurolite in several widely sepa- A
10). The Mine Hill granite gneiss is R i{ tp : 3 B y lide:; 8rnp ' the New Preston quadrangle.  gouth underlie the drift. p. 23). However, the small pods in are apparent in some thin sections— rated places. No special significance W Localities of limited extent showing particular rock types in
semiconcordantly intrusive into the S f e STy SRR (? in GROUP A Staurolite is the commonest porphy- GROTP the Roxbury quadrangle are included strained and fractured quartz, —F could be attached to this. the Hartland are indicated as follows_: coarse st‘a,u‘rolzte-
Hartland formation. The relative ordez of ;g‘:ndiigce (131 ?u‘:li[;:;t; Map unit hamf.—The map unit roblast and attains a maximum e ) in rocks of the Hartland formation a_ngular .fragment_s of feldspar in a It is difficult to distinguish the bealring:qrmmlitic _qn.eiss,x; lustrgu:e 'm%cn. sc‘h'Lst T,l”‘th ()O(Z;I.;SE
ages of the hornblende gneiss and  44aT Ztsct “{'t porg :’ho g hamf is present in two parts of the length of 6 inches but is usually half Group C rock types are very minor Bt aec sl ‘well Toliated and tend fine-grained matrix, and recrystal- SO N metamorphie effects of the Mine staurolite and plagioclase an}a'mtnm g.arnet,dmag@e ll{(,
the granite gneiss are not known. garn: .'ts augo 1h«?,:r 't(;x , ( )tmlcg quadrangle— (1) south of the Mine an inch to an inch and a half long.  in amount and except for unit hemn to be crumpled in the foliation syn- lized or strained feldspars having a A X ,\\\\\\ vy Hill granite gneiss on the Hartland lcy.g}mtei c‘t:lzlizﬁzeééss}&?;}(sc ist, gneiss, ana granulite
HARTLAND FORMATION q;lar ZI1~i an(3)sc ol ?l fgfé.ge ta}ﬁ Hill granite gneiss and (2) the The plagioclase porphyroblasts are not of mappable extent. In cline. The smaller bodies in the New  mottled appearance. Replacement Y \/h N §§§,\HI formation from the regional meta- WA
uartzo- athic S : ; : : : ; il . . . WS ]
The Hartland formation forms a Z‘rii!:liltiz, gneic;s awitk(: g‘;rnft and eastern border of the quadrangle— (calcw.ohgo.clas'e) are chiefly 1/16 'getnei‘al, group (131 I'.OC];StOCCUI‘ anthm Preston quadrangle oceur in well- of ml.CI‘OChne by 'plaglocl'ase 18, €vis ::,/ _ @\\\\E\H\Q morphism.The Hartland formation is | Abs:encc cgf line be.twee:’n 171t7~_aformatwngl units 1_nd1ca.te.s
continuous belt of irregular width  gtaurolite. and (4) k anite—be;arin which will be discussed separately. to 1/8 lnc}}: 111%1 dlan}etﬁr, bUtﬁ’« lfegv m etr;:ayegs tr}lla 10; tyri;ehs Sy age foliated rocks of the Hartland and dent in m(?st’sectlons. Microcline is 7 &\H\\ \\\§,\\}' feldspathic north of Mine Hill but .‘ lz.tholagw separation is questionable or, if present, is grada-
from the north boundary of the State - ) y g In the area south of the Mine Hill measure half an inch paralle ho scattere roughou @ qm;l_ - are typically tabular gneisses. characterlstlcally fresh and clear, —A@\ 1 N B 10 more o than locally elsswhers, { pieil o7 Dgfored
to Long Island Sound. It is narrow- rori'ws. it ¢ hist ith granite gneiss the typical rock is a E)(')lo.) on the ba_sal clea(;ratge.l Lhe r%.mglhe. None U Sy el A hie The apparent relationship between ?vhereas the plagioclase comrnol?ly RESTORED CROSS SECTION ALQNG LINE A-A' as in unit haf. Along the east side }
est (6 miles wide) in the northern 3 1}115:-2;113:‘;:2?1' azrnz: ;: st:::;lro- poorly foliated, massive weathering, ;lotltz (;)ccukrs én roun (;: e?}?- distribution. the Motnt Torm. hornblends gneiss includes ragged flak-es of muscovite of the granite gneiss are several
part east of the Barkhamstead {)itzp 03; both. is agdistin’ctive ok dark-gray feldspathic mica quartz- ST ,toof Sl' :Iansveli{se ?t X Map unit hcmn.—The map unit and the unusually large porphyro- anc'l .quartz and is dusty with separated outcrops of coarse-grained ‘ % n o
i i iy e : ite with subordinate mica-quartz e T e ity hemn is primarily a black, fine- blasts of staurolite, plagioclase, and  Sericite. kyanite-bearing rocks that are un- & ‘; b Formation contact
Reservoir, where it flanks the  {ypein this quadrangle with few or . St relatively rare. Magnetite com- p 1e , plag ) The relati £ th it : ! : ! L 5 Al S
3 i ; schist. The foliation has not been : grained, quartz-feldspar granulitic kvanite in nearby rocks of the Hart- e relation o € granite gneiss usual in their relatively high content q\ [ ® Dashed where indefinite or inferred; location probably
Berkshire Hills on the east. The belt gradations to other rock types. ; T LM L y ¥ to the Hartland £ ton i ¢ . - ! A 741’ of f ; P
is widest (18 miles) in the latitude  Garnet is generally more abundant well developed or it has been partly Kk }’Il‘h I; }Jth' distincti schist with pods or nodules of pink land of appropriate composition is 0-Lhe D.artiand; Formation 18, mos of chlorite. Their presence along this \ S 1IN ety wuunsha
of the Roxbury quadrangle, where it tpan staurilite ang ranges in diam- crumpled and destroyed. Subordinate rock. o 0‘: .crogs - ]SI l; mirillzg garnet and quartz. The rocks are well illustrated in the area north of  clearly shown on the north an.d side of the gneiss body. could be = 1/ 8
extends from Waterbury to New  otor from 1/16 inch to 11/2 inches: rocks interlayered with the mica rt;cf ?.retpo wndlguorlllstai(r)xdﬁcsate ,  made distinctive by toughness, blue- Steep Rock where a lustrous musco- ~ West sides where contacts are plenti- attributed to metamorphism by the s l & e TTIPIPRIPRE
Milford. In addition to the Roxbury  gtaurolite. as a rule in smaller grains’ quartzite are mica-quartz schist, ;)ing?e]azégz ?illl(e tfle girst belt (x)  Plack manganese staining, and curly vite-quartz rock with large porphyro-  ful- Here the foliation of the gneiss Mine Hill granite gneiss or by %3 N Intraformational contact
quadrangle recent detailed mapping  than the,garnet occurs locally in quartze-feldspathic gramulite W.iffh mentioned. Areally they are asso- to irregular shaped lenses of garnet blasts of staurolite, plagioclase, and Y paral-lel SR having prev1ous_ly m(.a’camorph'osed pN Dashed where gradational or sketched in part; location prob-
of the Hartland in this latitude cprygtals 2 to 3 - long. Stauro- garnet and staurolite or granulitic ciated with hoerlen)(Iie gneiss and quartz. This unit occurs only in some kyanite has the same erratic ~ iormation and forms a half-dome. rocks brought into juxtaposition ably essentially accurate. Dotted where sketched, inferred,
includes the Litchfield quadrangle  {jte crystals as much as 6 inches gneiss, anfi kyam.te-beax.'mg. TOgkE; bodies; specific outcrops are indi- the areas shown in the southeastern occurrence as the hornblende gneiss One. ax t.;wo §=to .10_1;100t Branite wikh thie gneiss by fau.ltmg. Thie or concealed; may be inaccurate
to the northeast, the New Preston i The kyanite gneiss, which is gen- ) part of the quadrangle. ods? Tt s a rock unique ia the gneiss .sxlls occur in the Hartland coarse kyanite crystals in the area
h P q .
quadEaigls o t'he il shdid Engﬂha‘;; beeré' measur:}nli 1;/} tht‘z evally sfspeiated with garmakstariro- Cattl%d by theostimb()lt XS Onf ihe Honbury ays sl bt o iemnis formation 100 to 200 feet from the south of Berry Road may be evi-
) artland formation near the Moun 9 ; o S eologic map. er outerops of the MOUNT TOM HORNBLENDE , ; : : ;
Woodbury quadrangle to the east.  Tom hornblende gneiss bodies. Hie-Keaung roeles, 5o 1ndllcated on gtaurolite-muscovite schist oceur GNEISS northeastward to the Washington Ilesr; %Zirgzi b?I‘dhye a;i)na;:'lg:ria;}llg dA(;:hce }iiotrh underlying I%ra;ute. Fault
The stratigraphic position of the  porphyroblasts of plagioclase and i e By jthe symbo .K'. The more than a mile north of this belt The M % ! : golf course in the New Preston : . ; RESTORED CROSS S%CTION ALONG LINE B-B’ OUEH THELE gre Severa jeatures
: 5 kyanite rocks characteristicall he Mount Tom hornblende gneiss A . relations and the sills are well of the Hartland formation bordering | SR\ 0 NW\yisaasii s i gaadii e msses et s (NSRS = NN\ NS AN G I e ORI | Vs \cokael 27 -0 TANKED o maisia e o A/ LRI AV L 70 N VL i el e hae.e.w"
Hartland is uncertain. In the north biotite transverse to the foliation Jar hlom d bioti y in the New Preston quadrangle. and similar hornblendic or amphib- quadrangle, where it is associated exnosed tu the avens nortlwest of | the wranite. nelss et be
the Hartland forms the east flank S e ; contain coarse chlorite and biotite h h-central part of this bel s : with similar hornblende gneiss. The pooLe p J K3 g Anay Inferred fault
! are common. Chlorite is minor in 5 h falds The k it The south-central part of this belt olitic rocks have been reported in ) Mine Hill, three-quarters of a mile | atiributed to metamorphic effants
of the Berkshire Hills, which are : ang,muc par. € Xyaniie f unit hab is an area of scattered : £ staurolite crystals locally exceed 5 ’ . | A . !
] A quantity but generally present. T T N of un f Sca the Hartland formation and adjoin- i - . northwest of Bridgewater, and of the granite, none is necessarily ? ?
considered part of the Precambrian ; sk dii _ ory inge 1ro ' outcrops of group-A-type mica  : - inches in length and are typically : ! ‘ ; ’ —_— 7
core of the Green Mountain anti e ane BT R e inch to 24 inches in length, are as uartzite and schist (with S feimsions tireonklipta magtom) larger than an inch. Also, plagioclase Ll s L L e ! WIilgue L b hatdar ared. Doubtful or probable fault
. ‘Y nized in the field by its knobby : : . q nd schist {(with very  Connecticut (Percival, 1842, map; : 4 Road, a mile and three-quarters ‘
o Pa‘leozom. m weathered surface produced by the Eu;:;z ?2;2:: Lt:,::?i;:jt;in;:;(} subol.'dinate garne:t, stagpmalite, or Rice and Gregory, 1906, p. 112; porphyrohlasts hali A1 10ch. aeroes north of Bridgewater. Aqdike of interpretation of possible divisions| featuLe in the area south of Church ECQNOL/_IIC GE?OLOC?Y
:glf‘;hvf::dn:;hzh;aif:r}:s}}t:mg}“rsx resistant garnet and staurolite | .. 405 percent of the rock. The kgil}lllti,),tsturrgu?dln(ig]?:ﬂtc]rop belt; Gregory and Robinson, 1907; Agar, ::r?aﬁr';ise{lrf,;ggﬁ(i)gftorréﬁzteiii;;;cl? granite similar to the Mine Hill in the Hartland and of the general-  Street and Good Hill Road and . The Mine gh_n %}ll'amtetgfnelss %‘GS p T f_f-]—__ ,
0 io st : ; . ; . . pog : . . _r .
crystals. Foliation planes are ; 0L REFRELLEIIOCHNECH ILH0 0 Z1€8 (0 1927, p. 32; Balk, 1936, map; g ized struct f th th of S Road; the fol ecn quarried in tne past.ror oul ' Approximate axis of foliation syncline
is separated from known Precam- hle B garnet-staurolite rocks are normally  ynjts hb, ha, and hcmn. This area is P . = large porphyroblasts, the rock is granive gneiss cuts aeress .ihe zed ghrpetuve of Lhe quadrange norig of. wguire Joad; the Tohation T stone and. isiutill-used, for this ‘! bp y
5 invariably crenulated, giving the fitie and veissi d Cameron, 1951, p. 11; Gates, 1951, . Hartland formation at a rather low Four lithologic subdivisions wer here is too crumpled to determine g 3
brian rocks to the west by a belt of . : ERan e andyENCISCICIasICOIPare bounded on the west by the narrow . characterized by an unusually large . X i yi . ) urpose to some extent. In the T
rock a marked lineation. In some ith th li hists i y p. 10; Gates and Bradley, 1952, p. 21- ! angle at only one place—in the cliff = made, using lithology, foliation, an its attitude. The plunge of the purp )
marble or gneiss, or both, of unknown areas the lineation is the most with the garnet-staurf) e s'c Inty in belt of well-foliated mica quartzite 25) :I‘hese rocks have b(;en referred amount of plagioclase and magnet- east of Judds Bridge Road, a mile lineat’ion as criteria inycombinin, th lineation is 80°-55° northwest, south granite gneiss a quartz-siderite vein ’/ A \\40
age —the Woodville marble of - . other areas. Feldspar is a minor con- and schist of the Botsford Hill area ) i ite-ilmenite for the Hartland for- \ce J ; . E w : ! 1,000 feet long was once mined for il . h -
he fol g
obvious structural element, the foli tituent t.in the kyvanite- : to as hornblendite. The name Mount : A south of Judds Bridge. units shown on the geologic map| of Lower Church Hill Road, decreas- . . . Strike and dip of foliation
Rodgers, Gates, Cameron, and Ross : : stituent except In the Kyanite-,  of unit hamf and on the east by the ot : mation. Augen-shaped biotite por- ; g A s b oy iron and silver (Percival, 1842, p. 69). .
1956). and the W o £ ation planes being too erumpled to 4. iva o0 garnet-rich rocks.  two discontinuous outerop belts in  LOM hornblende gneiss is used in brvroblagh develoned & The east boundary of the granite ~ Division III is the most distinctive,  es t010°-15° in the central part of : S s ’
(. Uy & S araiially JORmas measure. On a fresh surface the M tit " 1 ; : ; : p s this report, as it applies primarily LR N e gneiss is not well exposed and may yet it could not be traced throug the foliation syncline, and steepens -0 TRl SpReTsiAely U
tion of Gates and Bradley (1952, p. T : . . agnetite is generally present in unit hb. Kyanite-bearing rocks, indi- A : verse to foliation. Hybrid rocks in . . ! feet northeast of Roxbury Station \,\
; ! rock is silvery white with rusty iron o w to the hornblende gneisses in the : ; well be faulted (as is shown on the the north central part of the quad- again in the southeast corner of the , ;
accessory amounts, but locally it is ‘ i g
6-7), respectively. In general, the A ; y ) f cated on the map by the symbol K, : ! this area are composed typically of A - , j 1 on the east slope of Mine Hill. It ’ : Y i
i 4 staining around the staurolite and bundant h ko thi k : . general area of the Litchfield, New p ; map). The foliation of the granite rangle. Further, the east limb of the quadrangle. Strike of vertical foliation
foliation of the Hartland strikes t vals. Tnt 1 — %k abundant enough to make the roc form a rough V near the Litchfield- chlorite, quartz, magnetite, and two 3 A 5 N | s e I trends northwestward and appears 32730"
. garnet crystals. In two places e ¢ 1 ti T line i 3 Preston, and Roxbury quadrangles. . 3 gneiss tends to become nearly hori- syncline formed by this division is in The foliation syncline is thought h 2'30 N> v
north to northeast and dips et gl £ the T70-foot hill th strongly magnetic. ourmaline is New Haven County line and may be : o plagioclases, approximately An23-28 . : . o~ . ‘ A 3 vertical. 3
pe of the 770-foot hill sou i t : : The type locality is in the east- ; zontal along the east edge, especially ~ question (see unit hafd). Division IT  to have developed late in the period :
westward. : also locally abundant (1 to 2 percent) a single syneclinally folded layer that and An40. Rock types more typical : : : . : il ; - \
f Avople L d half 1 th g yp yp Quartz pods in the Hartland for
' oF SRS SN0, ARG AL 8 Ie Hor but generally occurs only in trace could not be traced satisfactorily gentral part of the New Freston of the Hartland, mainly mica near Roxbuty Station. The attirtids spises & helt i which the mgies of dig ormation that produced the ion h b ied f int =
URECRLETION OF ROGK ey of the south border of the quadrangle : o quadrangle (Gates and Bradley, ; joti of the foliation in the Hartland  share of group B type rocks are  foliation of the Hartland formation, ~ Mation have been quarried for pain Bearing and plunge of lineation
The rock types of the Hartland in  east of Highway 199 near the aer)unts. Hon. to th limtion Map unit haf.—The map unit haf 1952, p. 21) quartzites, alse occur in the same formation east of the granite gneiss located. It follows, from the general This conclusion is based largely on pigment. The largest ones, however,
; . . k : n exception to the generaliza : T s Paalke ) ] . ) 1 ! . . : p : : : .
this quadeangle axe sepaeated pri- L1th1e1d-NeW Haven Uty hne-— of massive to poorly foliated feld- ﬁ?:ﬁg;:e lz;;g;;set alf:g:a(f ?;Str?;e The mineralogy of the Mount area ) seems to indicate that the gneiss parallelism of folisfinm andi wppan- negative and secondary lines of evi- S the Mine Hill granite gneiss
marily by mineralogic composition  the garnet is coarse grained en(?ugh spathic mica quartzite and schist in  rocks are igrz’terla e?red i it-. 3 Tom hornblende gneiss is very sim- ) A cqarse-gramed garnet-stauro-  forms a symmetrical dome, but the ent bedding, that the proposei‘d dence: (1) There is no evidence of a in the ared 2,000 feet "‘}’leSt of Rox- \
into three groups: Group A inclu(.ies s e begn qual:rled for al.)raswes. this area is found in a narrow belt mica quartzite ¥e1ds Yatﬁic fnicz ple, but the texture is quite complex. lite-mica-quartz schist appears _tO discordance of foliation of the gran- stratigraphic syncline (fig. 1) is separate, second period of deforma- bury STtitlon a'rlid i;)ut . ;gnQEarrg Msizontal Brestion
rocks composed of muscovite, biotite, T.he various mica quart.z1t.es and aleng bobl sifies; of Yhe Bhepute uartz?te and’ suborgi‘nate rm A modal analysis (est.) of 25 samples mantle the large hornblendfa gneiss ite and the Hartland formation at nearly coincident with the foliation tion and metamorphism, such as Road. . e}; strike N. 15°- . an
quartz, and feldspar without—or schists in group B are similar to River. This belt contains well foliated guartz scilist with well-developed is given in table 1 below. bOdy.tHOTthW_est (')Ifh'the Mn;e I'il'” L ET BGE ALy Tan g = ong jidlins catggiastic textures, broken porphy- aré::ielta};as been quarried for
with subordinate— garnet, stauro- those in group A but carry porphyro- . : : . . { e ' ranite gneiss. 1s por ritic it. i h - T f ion i ; liation.
; I garnet, group ¥y porphy: mica quartzite and schist and the  yniform foliation planes which give ~ Table 1 granlse gnel porphy it. South of Jud(.is Brldge the con he Hartland formation in the  roblasts, or a second foliation (.2) Shrasiee mmterial in the anea mouth. CLL
lite, or kyanite. Group B includes blasts of garnet and staurolite. They rock type is especially well shown s k a slabb beddid : = S schist is similar to others in the tact of the granite gneiss and the quadrangles to the north, northeast, The Mount Tom hornblende gneiss : .
rocks composed of micas, quartz, and are interlayered commonly with in the falls of Sh Ri th a0 & & BHLabyOr bedqer appeat- E's.sentml arge rang Roxbury quadrangle not associated Hartland is displaced 1,000 feet and east forms a sinuous belt trend- bodies near the north end of the east of RO}'(bury Falls and in the area Generalized strike of crumpled, plicated,

: . : : P In the falls o epaug River nor ance. The mica quartzites in this minerals (percent) (percent) : : : _ . . . ! . g east of River Road and south of . i
feldspe'u' with pro_mment garnet, group A mica quartzite and schist in of Minars Bridge Road. Massive to ith th 1l devel d foli P WI.th hornblende gneiss, but it con horizontally by a fault; the move- ing northeastward between the syncline are intrusive and appear to e h crenulated,or undulatlng foliation
staurolite, and kyanite. Thus, groups  layers ranging from 6 inches to 20 poorly foliated rocks around Botsford s w11 e we: ceve oped 1oil- Horr}blende 55-70 60-65 tains larger porphyroblasts and  ment may have been vertical. One Mount Prospect complex of Cameron  be related to the development of the Apple Lane. Tailings from be
A and B differ mainly in the quanti- feet thick. Commonly feldspar is Hill shange graduslly sontheastward atlotn Ila;es 11: Wl:;wh'trﬁltz is con- Plagioclase 20-35 25-30 shows indications of hydrothermal contact can be seen 1,500 feet south (1951) in the northeast quarter/of syncline. The view taken here is that qua(;‘rg near ?oxbur{r Falls are being 115
ties of iron- and aluminum-rich min-  present in minor quantities in the ‘ ’ centrated cCOntrast: wi € many Quartz tr.-12 5-6 alteration. of Judds Bridge on the west side of  the New Prest d lefilid  thembushofthe develomne foliati used for road gravel. 0

. 1 to the narrow belt of well foliated . : ‘ : g e New Preston quadrangle a e trough of the developing foliation ; ,
erals. Group A rocl.{ types are at the garnet-s.ta.urohte-bearmg rocks, l?ut rocks near Roxbury Falls. The mulzgraflrllaiztizxit\?vshi:}tsilvl‘;h;ﬁasmoczlllli Sphene' 0-8 2-3 Any theory of origin of the the Shepaug River and the other the northwest quarter of tfllle syncline would constitute a zone of Ky.?mlllte l:)ast not beeln r;nned }clom- Generalized strike and dip of crumpled, plicated,
bedrock surface in about three-  locally it is abundant. Magnetite bamlarlan bebwesn Bhis sresoF farnf a i g ted. discrete flakes. Th Ma'gnetlte tr.-5 2-3 hornblende gneiss must explain the 2,500 feet south on the east side at Litchfield quadrangle and the None- masimum flexure and hence a zone mercially, but several places have g or undulating folation
fourths of the Roxbury quadrangle  generally is rare. SoREk e Thne I nlees s, . 1ssem1r(1ia e i 1scr<; ‘13_ t‘f‘ €8, 1Aae Epidote tr.-12 1-2 following features: (1) relatively  the first sharp bend in Judds Bridge =~ waug granite in the north halflof  of low relative pressure favorable to ~ P€en prospected in the area half a crenulated, g
and group B in about one-eighth. Quartzo-feldspathic granulitic . =0 oy T oot and west are p;o:}(:unce . urg.;);m ol 1gn 3l B Accessory uniform mineralogic composition, ~Road. Small vertical faults prob-  the Woodbury and the southeastern  the dilatent emplacement of intru- ~ Mile north of Judds Bridge. The
Group C includes various minor types. - gneiss, with streaks or elongate . . . . o gradationa] and baged 0% : ‘{nanr ¥t e;en:.es de;cween minerals (2) spatial distribution, (3) great  ably associated with the displace-  part of Litchfield quadrangle. fivel Many of the horphlende  TO8% IS_pec_tacular ohcm;r;ence, how- .
in the Hartland formation such as  augen of biotite, contains 10 to 40 on the increased amount of garnet- B Vs SRR LS. SUNEREIEL Muscovite- 0-3 tr. range in size of bodies, (4) general =~ ment can be seen at the second Foliation of the Hartland formation  gneiss bodies are well foliated, indi- exex, dies Just southi ol Berry Resd %5
severalvarieties of guartz-feldspar- percent staurolite an(li garnet. This staurolite-bearing mica-quartz schist From J‘udds Bridge southwa.rd SEI‘IC.lte concordant relations of the horn- point mentioned. The fault probably trends southward along the east cating that they were emplaced nearlthEHSOUthhboider f)f the quagi- Eonerslized stlks and dip of crumpled plicated,
hornblende g:ranqllt_e and garn.et- gneiss is a quantitatively subordi- layers. toward B.rld.gewati?r on tllleiwest side Cl:llo.rlte 0-2 tr. blende gneiss to the Hartland for- extends northward into the Hart- side of the Litehfield quadrangle, before deformation ceased; yet they rangle. Here the yalm’ce occu1i1s in i iated. or undulating foliation s},lowing
quartz granulite, fissile black schist,  nate but striking light-colored rock. The mies quartzite and wehisk In of the foliation anticline, mica quartz Biotite 0-0.5 tr. mation, (5) local crosscutting rela- land, but firm evidence of displace- southwestward across the southern seemlto have had a thermmal metas abt'lndance in erystals as much as , . .
and carbonate rocks. These rocks It occurs as thin layers in an other- 4 P e e ey hamf along the schist becomes more abundant and Sulfides 0-0.5 tr. tions of hornblende gneiss and Hart- ~ ment is lacking.The south boundary = part of the Litchfield and New  morphic effect on the Hartland 24 inches long. plunge of lineation
occur‘principally as thin, subordinate ‘wise normal sequence of mica entire east border of the quadrangle garnet-bearing layers more common. Zircon 0-tr. land, (6) range in textures in large of the Mine Hill granite gneiss is Preston quadrangles, and southward formation after deformation. (3) REFERENCES
beds interlayered in group A and B quartzite and schist and commonly are somewhat bet iated th Excellent exposures of the sou.thern Hematite 0-tr. and small bodies, and (7) local con- obscured by drift, but from foliation through the Roxbury quadrangle. The metamorphism of the Hartland Agar, W. M. 1927 The geology of 20
3 ; . etter foliat an £ th b h . ; e . ] s Latl o) b gar, ) ) g gy

rocks throughout the quadrangle. contains 2 to 3 percent magnetite. the rocks of Botsford Hill This Portof this area can be feenin the Apatite 0-tr. tact effects such as chloritization and lineation in the Hartland for- The foh.atlon dips westward except formation in the foliation syncline is the Shepaug Aqueduct Tunnel, ) ) ] . q
Onlx the granulite anq schist Kyam'te-bearm.g rocks, esl?ec1a11y saEtar hislt. 6f vesks continuesmartis road cutsfon S.tlate I-Itlglg‘v:;y 67 i The texture of the gneiss is related and the development of coarse- mation on Botsford Hill, a mile east locally in the: Rox?)ury qu.adrang.le moreTintense, though nPt of higher Litchfield County, Conn.: Con- Generalized strike of Vertlca! crum_plqd, plicated,
bearing mAngANese garnet.is shown thosg with prominent kyanite, are eastward across the southeast quaster of. 4 mlle East L kue wes in large part to the grain size and grained staurolite and plagioclase. of Bridgewater, it seems possible where the Mine Hill granite g1eiss grade, than elsewhere in the quad- necticut State Geol. Nat. History crenulated, or undulating foliation
on the map in the southeast part of relatively rare but spectgcular. in corner of the New Preston quad- bloigdary of the quadr?ingf’. tThe shape of the hornblende. The grelss- The uniform compositio.n, spatial that the Hartland plunges beneath forms ’che? core of a peanut-shell- rar.lgle.. The more intense met:ftm.or- Survey Bull. no. 40, 38 p.
the quadrangle. local occurrences. Areas in which rangle and into the southern part of S 200y mica quartzite and schist are osity and schistosity are produced distribution, and range in size of  the granite gneiss and that Botsford shaped foliation dome along the west  phism in the trough of the foliation Balk, Robert, 1936, Structural and

GROUP A . kyar}lt; 1stp(z;.rtlcué}al.r1y pror}r}unilrllt th Litchtield qusdrangle, Ansxosl- I{r;(;s(;c rﬁ:?fﬂisii%:b:izﬁe s;stJ—:;eds: by ats Fientaton oF ths herablanis hor?blengeb gneki)sst}tl)ocﬁes can b? Hill r_r‘l:ay be a do'rlx‘lhe with allconceal'ed si(;ehofft};g :.rea. st ( . :yndiln'e would bg expgcted ‘iif fthe petrologic studies in Dutchess \\20

Group A includes several typeso are indicated on the map by the lent tross section of this bait may-be 2 prisms and a segregation of the explained best by the intrusion o granite core. e small granite e foliation syncline dominates rough is a zone of maximum defor- County, N.Y.: Geol. Soc. America ; g : ; .
(1) mica quartzite, (2) mica-quartz sy.mbol K. T‘he kyanite is a§sociated Saat ik tho Bills 5orth and soutﬁ of Br’}g}%:.east ool o8 SR Gt hornblende and plagioclase into gabbroif: magma into t}.le Hart].and gneiss area near the southern the structure of the H?rt‘ ar.id mation as is ir.ldicate.d by t}.le pro- Bull,, v. 47, no. 5, p. 685-774. Vertical foliation, showing plunge of lineation
schist, (3) feldspathic mica quartzite, with staurohte.- or garnet'-rlch‘rocks Painter Hill Road from the Roxbury considered by Gresorv afi Robinson streaks and lenses. In the gneissic forTnajclon over a per}oq of time boundary of the qua.drang]e may be betwgen the' dome of the Mine| Hill nounced lineation. This relationship Cameron, E. N., 1951, The geology
and (4) feldspathic mica-quartz and may occur in them, or in ad]acetnt fire tower to the east border of the 90T e y gt gth Mina 1] and schistose rocks, hornblende beginning after the foliation of the  the outerop of this hypothetical granite gneiss and the Nonewaug corrgborates the theory that the of the Mt. Prospect complex: \\{5
schist, which intergrade and are layers; in some places the kyanite Roxbury quadrangle. ( .) 0 e 8 parto e occurs predominantly as fine-grained Hartland was developed and con- granite core. granite (see map and flgurg 1). syncline developed late in the defor- Connecticut Geol. Nat. History
interlayered. The layers may be a  0CCUrS in quartz pods or lenses. The Map unit hab:— The map 1t Hab ‘grz:}rzlt;}%'nelssé which FgleyTl}?cmdid to medium fine-grained slender tinuing to the end of the period of RONESCATE NI Traces of a foliation syncling can  mation and merely prolonged the Survey Bull., no. 76, 44 p. Ao | Strike and dip of foliation showing horizontal
few inches thick or more than 200 kyanite ranges from less than 1 per- is predominantly group A type rocks 1 the " tgmii.on Ig;illm N it e prisms or needles; in the more gran- deformation. The spatial cqncentra- - be detected in the southern part of metamorphism in tbat belt. Gates, R. M., 1951, A report on the ?Ea\ lineation
feet thick. The essential minerals  C€Nt to 25 percent of the total rock 4} .+ have subordinate rather than nearesl e e BUC Bramie gnelss ) se rocks as coarse-grained, poi- tion of large and small bodies of the The Nonewaug granite is a lens-  the New Preston quadrangle (Gates The spatial relations of the Mine bedrock geology of the Litchfield dit'a
are quartz, biotite, muscovite, and ~ 20d in size of crystals from % inch  opy supordinate 1- to 30-foot thick . sldugiin, bt in il kilitic, anhedral, roughly equant hornblende gneiss near Mount Tom  shaped body 9 miles long and 3 miles  5nqd Bradley, 1952), and it is clearly  Hill franite gneiss to the partial quadrangle with geological map: E
feldspar (predominantly sodic to 24 inches in length. Although layers containing garnet, staurolite, B e G-OOd grains. In all thin sections both in the New Preston quadrangle and Sgs lymg .largely in the Woodbury evident in the vicinity of West foliation dome and adjacent syncline Connecticut Geol. Nat. History <) \‘4?0’35
lagioclase where definitely identi.  KY2nite occurs with all the rock r kyanite (group B type) and also exposures typical of the east imb ¢, " ¢ hornblende are found. The in the northwestern corner of the  and Litchfield quadrangles (Gates, Church Hill Road near the north  in the Hartland formation suggests Survey Misc. Ser., no. 3, 13 p. i i iati i
plag y identi . or ky group B typ of this unit can be seen along the : X g . g ; 1954, 1951) to th t Only th : P Strike and dip of foliation showing plunge
fied). Chlorite, magnetite, and  tyPes of groups A and B mentioned ;) ], des several special rock types. 5 plagioclase (andesine) is fine Roxbury quadrangle coincides with ) J Lo tne gasy. Unly the border of the Roxbury quadrangle. a genetic relationship as the east  Gates, R. M., 1954, The bedrock ¢ lineati
tourmaline are common accessory above, the larges_t and most a_bgn- The subordinate group B type layers ungamed st}ffﬁa’n; bet:;”een E}l;le II‘SE grained, xenomorphic granular, and major flexures in the regional folia- .WeStern tip of the granite extends The axis of the foliation sy cli.ne side of the granite gneiss is the only geology of the Woodbury quad- oI lineation
minerals, and epidote, hornblende, dant crystals are in rocks containing range from mica schist to quartz- ;nddsec]:;)r}d ! ’Sl‘}f ml i iou ;ast Of interstitial to and included in the tion in the Hartland formation and into Fhe.Roxbury quadr"ar}gle. T.‘he trends S. 20° E., and the syncline place where foliation of the Hartland rangle, Connecticut: Connecticut
sphene, apatite, and zircon are 20 unusually high perceptage of feldspar granulite and may contain u't Is fr} g;' € etaih ountar{ Of hornblende. The quartz is fine- to is interpreted as indicating a strue- granitels a post tectonic intrusive extends nearly the ful‘l !ength ?f the dips eastward. The granite may Geol. Nat. History Survey, Quad- N
Thiesunt in $eace amounts, Carnet feldspar, biotite,and chlorite. wrnet. mtanrolite. oe. keanite in unit haf is drawn at the contact o medinm-grained, rounded, and gen- tural control on the emplacement of in the Hartla.nd formation clef:u:ly quadrangle. The specific location of have been emplaced early in the rangle Rept. no. 3, 23 p. fined foliati
' g ’ ’ ¥ the platy feldspathic mica quartzite : : ) : : crosscutting it and partly granitize A" liati i : : Crumpled or poorly defined foliation

staurolite, or kyanite are locally GROUP C abundant, conspicuous crystals or in andl the perslstent hanilof cohras- erally without optical strain. It the hornblende gneiss bodies rel- i g partly g the axis of‘the foliation syncline is period of deformation and may have Gates, R. M., and Bradley, W. C.,
present in group A in quantities Group C includes several distinet relatively minor, small crystals. The sned pt Wie Tews " occurs with the plagioclase and is atively late in the period of defor- ing it. The characterlstlc features not well defined. In the area be‘“cween served as a competent mass or but- 1952, The geology of the New
less than 1 or 2 percent. The mica lithologic types less abundant than locations of special rock types are fg&;ﬂe s aur(l).tl. = e?ru;;g(' quar Z)_ included in the large anhedral horn- mation. The uniform mineralogic lof t}fe granite are: (1)..textu1.'al the Roxbury Fire Tower and Jack’s tress during the late stages of Preston quadrangle, Conn.: Con- R
quartzite grades into mica-quartz those in groups A and B. These are, indicated on the map (K, X, XS) and t}?ar gdram:ll S £ or}trrrx.’a;; blende grains. Sphene occurs in composition of the hornblende gneiss ayernllg, (zd) larg? graphic granite Brook and the synclinal axis defoFmation or the granite could necticut Geol. Nat. History Survey N i Abandoned mine or quarry
schist as the mica content increases, in order of decreasing abundance: described below. mar;(;onsn;;lh;sfzu?fl'grﬁeo n?:l ur?it. small to coarse aggregates of small bodies makes their development from  ¢rystals, and (3) plumose muscovite. indicated on the map and figure 1 have been forcefully emplaced Mise. Ser., no. 5, 46 p. - % I\ (7 VALY
and the rocks are called feldspathie The map unit hab in the south- . ; L grains. The aggregates are irregular impure limestone improbable. The  Lhe layers in the granite may be a 5.6 several reversals of foliation  during the waning stages of defor- 41'30 INTERIOR_GEOLOGICAL SURVEY. WASHINGTON, D. C..MR 7637 73

if feldspar is recognized in the field
in amounts estimated as greater
than 10 percent.

The field appearance of these rocks
depends primarily on the develop-
ment of foliation planes and to a
lesser extent upon mineralogic com-
position and scale of interlayering.
In outerop the texture ranges from
massive to schistose depending in
part on the amount of mica and in
part on the distribution and orienta-
tion of the mica. In the mica quartz-
ite and feldspathic mica quartzite, if
the mica is disseminated and does
not form foliation planes, the rocks
weather as a massive, homogeneous,
structureless rock with rounded
surfaces. If, however, the mica

(1) quartz-feldspar-garnet-horn-
blende granulite; (2) fissile black
schist; (3) black fine-grained
quartzo- feldspathic granulitic schist
with pink garnet-quartz pods or
nodules; (4) carbonate rocks; and
(5) rusty, iron-silicate and quartz
rocks.

Granulites predominantly of quartz
but with any or all of the minerals,
feldspar, garnet, and hornblende,
occur as thin layers in the mica
quartzite and schist and as pods,
lenses, or boudinage masses in the
garnet-staurolite-muscovite-quartz
schist. The rocks are hard, massive,
and white; pink garnet and fascic-
ular hornblende occur around the
edges of the lenses. Generally the
granulites measure from 1 inch to

western part of the mapped area
includes an unusual, hard, dark-gray
knobby feldspathic mica quartzite or
schist that contains kyanite, sodic
andesine, and epidote. The knobs
range from small blebs a fraction of
an inch in diameter to crude crystal-
shaped masses 4 to 6 inches long.
The crystal-shaped masses are ran-
domly oriented in the rock and have
the shape of crude crystals of kyanite
or staurolite. Microscopic examina-
tion of several knobs showed them to
be masses of fine-grained kyanite,
trains of magnetite crystals, and
porphyroblastic plagioclase. Epidote,
which is not a common mineral in
the Hartland formation, is fairly
abundant in the biotite-rich layers in

hafd is questionably correlated with
unit haf mainly from struetural con-
siderations and mineralogical simi-
larities. Mineralogically the rocks
of unit hafd are mica quartzite,
feldspathic mica quartzite, and
schist like unit haf, but structurally
they differ. Instead of being slabby
and uniformly foliated they are
either massive and poorly foliated or
spindlelike. The spindlelike rocks
are those which have a prominent
lineation produced by convolutions
of the foliation planes. The lineation
is shown by quartz rods and by con-
volutions of mica folia. Structurally
the spindlelike rocks nearly coincide

with the axis of the foliation
syncline.
Map unit ha.—The four isolated

to blocky in outline. Some small
wedge-shaped ecrystals of sphene
also are present.

The Mount Tom hornblende gneiss
occurs in a variety of tabular, lens-
shaped or irregularly shaped bodies
that range from a few inches across
to masses half a mile by 4 miles. In
general these bodies are concordant
but definite and inferred crosscut-
ting relationships have been mapped
(Gates and Bradley, 1952, p. 22-23).
Tentatively, they are considered
syntectonic intrusives. They have,
at least to a minor degree, hydro-
thermally metamorphosed the
Hartland formation nearby, for
some of the hornblende gneiss
bodies occur close to unusually large

spatial distribution and range in
size and texture makes basic
volcanic flows or tuffs or pretectonic
basic sills unlikely parents for the
hornblende gneiss bodies. Local
crosscutting relations indicate the
intrusions continued at least until
fractures developed across the
foliation of the Hartland formation.
The textures were developed by
recrystallization and depend upon
time of emplacement, size of body
and location in relation to structural
deformation. In general, the bodies
located in the foliation syncline in
the northwest corner of the Roxbury
quadrangle are not as well foliated
as others elsewhere. The chloriti-
zation and development of coarse

fraction of an inch to several feet
thick. The textures range from very
fine grained to pegmatitic. The large
graphic granite crystals commonly
occur in a matrix of fine-grained
granite. The plumose muscovite is
an intergrowth of quartz and musco-
vite and occurs like the graphic
granite crystals. The reader is
referred to the Woodbury quad-
rangle report (Gates, 1954) for fur-
ther information on the Nonewaug
granite.
STRUCTURE

Foliation and lineation are the
only structural features measurable
in the Hartland formation. The
foliation is generally parallel to the
large- and small-scale compositional

dips and vertical foliation. The foli-
ation syneline does nuid quiihie eninaide
with the stratigraphic syfncline
shown in figure 1. Southward from
Roxbury the syncline passes into
isoclinal folds with regional west-
ward dip. The complementary
anticline is the foliation dome
around the Mine Hill granite gneiss
and its southward continuation in
the small foliation dome at Botsford
Hill; it also grades southwgrd into
isoclinal folds. There are indrcations
of minor foliation synclines and
anticlines in the area between
Botsford Hill and the Shepaug River.
An overturned foliation anticline is
suggested in the area south of Apple
Lane and east of Flagg Swamp

mation. The writer feels that the
sacond possibility is more consistent
with the observed relations.

METAMORPHISM

In metamorphic rank the Hart-
land formation is assigned to the
kyanite-staurolite subfacies of the
amphibolite facies (Turner and
Verhoogen, 1951, p. 452). Staurolite
or kyanite is generally present in all
rocks with more complex essential
mineral assemblages than muscovite,
biotite, and quartz. The original
sedimentary rocks were probably
impure shaly sandstones, shales,
and thin beds and concretions of
chert, clay, and carbonate. These
are now well-crystallized mica
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