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e AN / ) SN ) 13 / ~ NN ARG\ G 5 e = ayered. In the garnet zone, the rocks are darker green, gray green to ) - - 124,000,
=4 0‘ /i \\\\ (“\\ VR \ g}\)} ‘ / i ﬁ(h M A 37 / S 75 Op v black, and black and white layered. Locally, the unit also contains pods http://pubs.usgs.gov/0f/1996/719/] ) o )
N\ TN \ & : \ I\ Ll \ AN y 7 *w . .a? 2 1y and lenses of epidote, plagioclase, and lesser quartz phenocrysts, FOLIATION Walsh, G.J., Armstrong, T.R., and Ratcliffe, N.M., 1996b, Digital bedrock ggolqglc
N Q%&o \ N N : : : N ) \\1\3 }\/ \. % ¢ ¢ @4’//3 ) > SISl 68 T deformed pillows, fiamme (eutaxitic texture), and volcanic breccia malzi of ﬂile V%r mont parLtJ gf t?;e 71-5 X 1155 mmuteOMourll:t.lAch{utney 39n6d ?ggngfle}d
& ‘\\\ = A (%, ' >> ‘ \» N\ \J/ & 7 & : - Metafelsite member (Oaf)—Pale-green to silvery light gray or white, Strike and dip of layer-parallel schistosity (S,) (Acadian)—Parallel to (iug 4r8r(1)g(;)e?,Al erm().?tt')l ’ ; .htt e.c/)/ogllc)a urvey r/)eni)l.l et. 630?967:_33 A ]’ scale
30| \ \ W — N =N Borr ! = Blow N /. \ S w21 light-gray to white to rusty weathering, laminated and well-foliated, bedding or compositional layering UMD 10 avaliable at hitlp:/ /pubs. er.usgs.gov/publication/or :
P AR = N \ = N \ DSwl  pi - = /) Oafa L . . . . . Walsh, G.J., Merschat, Arthur, McAleer, R.J., Valley, P.M., Armstrong, T.R.,
AN = : - - - - = 60
) N\ N YR $2 = N\ 467 = AN - — 4 / +biotite-muscovite-chlorite-quartz-plagioclase schist to protomylonite or . . )
Tl K 3 Q NS I = A ‘\Q R\ N\\I § . . . f —A Inclined Thompson, P.J., Roden-Tice, M.K., Iriondo, Alexander, and Kunk, M.J., 2014,
=3 Dq N S\ \\5 \ / \ ) ) | N \\2= D granofels. Contains accessory magnetite and sulfides, local epidote and 5 Toctoni uti d exhumati f the | tructural levels of the B Hill
D U = ‘2 \ M~ ol RN @qo\ (N amphibole, and millimeter-size quartz and feldspar phenocrysts. A Inclined. deformed ec, ornc gvou}on and exhumation ot the ower.s ructura e,v els ot the bronson il
\h flio \\ ! <\ 3 (e . . - ) anticlinorium in southwestern New Hampshire and adjacent Vermont [abs.]:
“20 )\ yS \ = = N\ ) 2N Wi\ WepEarews = o ~~ Contacts with the other units of the Ammonoosuc Volcanics are Geological Soci ¢ America Abstracts with P 46 o %
- \ " = //\7 25 e N © gradational. A belt of green and white banded rock on the west side of e Vertical €o c')glca ociety of America Abstracts wi rograms, v. %0, NO. &, p. J0,
\g 1 = \ R N i S e a1 s « R . . https://gsa.confex.com/gsa/2014NE/webprogram/Paper236459.html.
AU (70 AN\ 378 N v Fifield Hill is mapped separately as “Oafa,” which contains metafelsite . .
\§ g { =7 / t WS = 380~ &) S . : . - + Horizontal Walsh, G.J., Valley, P.M., and Sicard, K.R., 2012, A transect through the base of the
\ \ N | A \ ;f// |( B0 — 81 (| IS beds 5 to 30 cm thick interlayered with undifferentiated volcanic rocks. B Hill anticlinosium i torn New H hire. Trin A—4. in New Enaland
‘ S = DF\&J 1/ ) | f N\ \\ C\ ('\( A\ N <y The contact along the Monroe fault is sharp and the metafelsite there is X . . . . ronson Tt anticinorium in western Rew Fampshire, rip A%, I INew tnglan
( N /3 N v = o oS | = " . . Strike and dip of spaced foliation (S,) (Acadian or younger)—Variable Intercollegiate Geological Conference, 104th Annual Meeting, Mount Sunapee
& R J {( 0 4| Windsokl, )} /) Y E 1 Y protomylonitic. Typical exposures of Oaf occur on the west side of . 2 . . ) A
5 0 /] TARAN a @ try} L1 Gl N ) g ( " . G across the map, less penetrative to the west, zonal in the east Resort, Newbury, N.H., Oct. 12-14, 2012, Guidebook to field trips in western New
o g 1673 P \ =2Al /3% )) \ 3 N\ edbree \ I~ & Y Fifield Hill, about 100 m east of Route 120. The unit is interpreted as . .
& \g 0. | N 5 | 50 . N Swigs AL i ) ) /f 182 54 (" J— felsic volcanic and volcaniclastic rock Cleavage Hampshire and adjacent Vermont and Massachusetts: Keene, N.H., Keene State
( s ' . dF= N, Coll . Ad-1 to A4-21. (Edited by P.J. Th d T.B. Th .
(\Df Z'z \ //L N 7) m ShizReZ == | ] < 0 > \\ ~ 1% ‘ 8 ' - Amphibolite member—Massive to layered, gray-green to dark-green or 66, Inclined orese. p ° (Edited by ompsott an ompson.
43°30’ 7 ; = ! 2 — ! — - AN ' ‘ * Vi 43°30’ black, fine-grained, apatite+calcite+actinolite+chlorite+biotite-epidote- ncline
. 03 04 510 000 FEET (VT) 30" 06 07 0 » 0 0™ m o ' ' ‘ , ' 67 ' . ' 64 30" 20 j 21 227 0157 ’ ’
72°30 27'30 8 25 9 E 310 000 FEET (NH) 72°22'30 13 14 (920000 FEET (N 20 16 s 17 8 17730 560 000 FEET (V1) 72°15 hornblende-plagioclase amphibolite. The unit is exposed from Pinnacle + Horizontal
Hill to the ridge east of Mud Pond, west of Porter Road. The unit is
Base from U.S. Geological Survey RE SCALE 1:24 000 Geology mapped by Walsh (1995-96) and (2010-12); assisted by interpreted as mafic volcanic and volcaniclastic rock Schistosity
Hartland, 1998; North Hartland, 1998 ! 12 1 MILE Bart 1. Cubrich 2011) - Felsic granofels member—Massive, light-gray to very pale green, white- to 20
i o E { I { I { I ! T { T | inati . o o ’ ) —A— i
Hgggrijm?n?aqpatgm cg‘ 19%/7 " dinat tem (T M ton) g 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET Declination when .mapped. 15.5 “995_96_) and 1'5 (201_0_12) tan-weathering, fine- to medium-grained, muscovite-chlorite-biotite- Inclined
projection based on Vermont coordinate system (Transverse Mercator z H == —_— ——— ——— ] The Northey Hill fault and the geology in Corbin Park in the quartz-plagioclase granofels. Locally, contains millimeter- to centimeter- —— Vertical 72°37'30" 72°07'30"
North Hartland projection based on New Hampshire coordinate system ] 1 5 1 KILOMETER southeastern corner of the map were extrapolated from Lyons (1955) le bh ts of rtz and feld d I centimeter-scal 43°45’
(Transverse Mercator) > == : Digitized by Gregory J. Walsh; assisted by Meghan E. Mason ooty nods. Containe aeceseory eoidute. bie-ureen amphibole. and X Muylonitic or phyllonitic S, inclined foliation in local shear zones
10,000-foot grid ticks based on Vermont and New Hampshire coordinate systems APPROXIMATE MEAN CONTOUR INTERVAL 20 FEET ' ' . e epidote pods. Contams. a.ccessory epl_dote, _bh.Je-green amph1bole_, and 4 Py 2
, — DECLINATION, 2016 Edited by David A. Shields trace opaques. The unit is exposed in Plainfield on the west side of 6 I o .
1,000-meter Universal Transverse Mercator grid ticks, zone 18 NATIONAL GEODETIC VERTICAL DATUM OF 1929 MAP LOCATION Ladieu Hill; typical exposures occur along Ladieu Road west of Colby == Phyllonitic S, or younger inclined shear bands showing left-lateral Q& Pomiret
; . . . omfre
Hill. The unit is interlayered with the Oa unit. The unit is interpreted as (sinistral) relative motion Qﬁo‘b deme @‘3'
felsic volcanic and volcaniclastic rock . . . o £ . & O
Strike and dip of dominant foliation (S )—Not age specific, but either & ®§'
- Lapilli tuff member—Massive, pale-green to light-gray, gray weathering, S, or a composite S,-S, foliation expressed as a schistosity where S, is Q}000
muscovite-chlorite-biotite-quartz-plagioclase schist with white to light- penetrative SNNEETEUT VAL TROUE:
; ; ; : : ; : . : i o : : gray felsic, flattened lapilli or lesser volcanic bombs as much as 10 cm 70
. DESCRIPTIQN OF MAP UNITS Sfgr. Thg matrix may be r.ework.ef:l Partridge Formatlon. The belt of is prgsent in the North Hart}and qugdrangle in thg Meriden antiform, DSws | Gray phyllite and schist member—Dark- to light-gray. lustrous, Rocks of the Orfordville anticlinorium in the Monroe thrust sheet Lake Memphremagog Intrusive Suite D e e e 0 Inclined N
[Major minerals are listed in order of increasing abundance] rocks is in the stratigraphic position of the Partridge Formation or and is well exposed on Penniman Hill. East of Whitaker Road the rock . . . A . . 8. Y ’ gray-g :
: ° Clough Quartzite on the east side of the Meriden antiform, between the contains clasts of white and gray calcite marble, and there it is mapped carbonaceous  chloritexgarnetzbiotite-plagioclase-quartz-muscovite Littleton Formation (Lower Devonian) V Comerford Intrusive Complex (late Silurian) aphanitic with millimeter-size quartz and feldspar phenocrysts. The unit —o— Vertical
, , : . ; . . . : Moo : P s . . . ) ertical
POST-METAMORPHIC INTRUSIVE ROCKS metafelsite of the Ammonoosuc Volcanics (Oaf) to the east and the Gile as unit Dggcm. A white quartzite to quartz-pebble conglomerate schist fa?(;l phﬁl.l ite, locally interbedded with thin gray qugrtzﬁe,_tan to Gray quartz-laminated phyllite member—Dark-gray to light silvery gray, - Meta(;ilal})]z?se dll;:gs i M%savi, medllfr?llgrélriq’ - e_rlz da;ll( g;e?nl o bllack occurs as layers within the undifferentiated Oa unit. Typical exposures g
. . . . . . . gray feldspathic quartzite, and gritty micaceous plagioclase-quartz and white, calcite-epidote+garnet-chlorite-biotite-hornblende-plagioclase occur under the power line at the summit of Pinnacle Hill and about ik ip of lati 1 llechanian)— . <
. . . Mountain Formation occurring to the west. We interpret this rock as a mapped as Dgqq was observed at a single outcrop on the west side of : . ; AN lustrous, locally thinly laminated, carbonaceous chlorite+biotite- g L . . . Strike and dip of crenulation cleavage (S,) (Alleghanian)—Associated 2
White Mountain Igneous Suite ‘] ither tectoni dimentarv (R d. 1984) and ¢ Penni Hill lovati £ 1040 bles th granofels. The unit contains trace limestone and is similar to the ous, Y v ated, k us amphibolite to diorite granofels with white plagioclase phenocrysts up 1 km east of Sky Ranch Pond, and just east of the summit of Colby with open folds and a crenulation lineation that is most apparent in & o
[Dikes are assigned a Cretaceous age on the basis of the 122.2+2-Ma (mega-annum) age of the melange, either tectonic or sedimentary (Raymond, ), and sugges enniman Hill at an elevation of 1, eet. Dgqq resembles the quartzite and metapelite member (Dggs) of the Gile Mountain plagioclase-quartz-muscovite schist and phyllite with interbedded gray to 1 cm long. The dikes contain leucocratic black and white Hill. Th it is ink ted ’ lasti lcani k. A SHRIMP . P . PP N z
- - ke i that it may possibly be correlative with polymict conglomerate seen at Clough Quartzite (unit Scq). The conglomerate may represent Devonian . ) : i feldspathi ' ical il : . R : 1l 1he unit s interpreted as a pyroc.astic voicanic rocx. fine-grained metapelites § =
Ascutney Mountain Igneous Complex (Foland and others, 1985), a 133+6-Ma age from a dike in Y PC Y be comr poly g g q g Y rep Formation, but generally has fewer quartzite beds. Typical exposures micaceous or feldspathic quartzite. Typical exposures occur at Willard segregations of hornblende-plagioclase pegmatitic diorite with U-Pb i £ 4602 Ma f Colby Hill indicates that part of th & f o
the North Hartland Dam spillway (McHone and McHone, 2012), and a regional summary by Chestnut Hill in the Springfield quadrangle (Walsh and others, 1996a,b; flysch deposits in front of the advancing Acadian thrust sheets such as P . Ledge and on Prospect Hill in the Prospect Hill belt. The unit of DI - " zireon age of A4 Ya from Loy T indicates that part of the 48 - S @
McHone (1984) for similar dikes throughout New England and Québec] Armstrong and others, 1997; Thompson and others, 2012). At the Monroe thrust sheet occur in Hartland in the valley of Densmore Brook h in th theast f th in Corbin Park t of infergrown phenocrysts up fo 2 cm across, postdate compositional Ammonoosuc Voleanics in this area is younger than the Plainfield — Inclined § ‘23& :SE
, ; , . shown in the southeastern corner of the map in Corbin Park, east o : e ; .
. . » Chestnut Hill, the mélange contains clasts of the Clough Quartzite Arkeritic  biofi hi ber—Dark d - Quartzite member—Gray micaceous quartzite, tan to gray feldspathic the Northey Hill fault, was extrapolated from Lyons (1955) and from la&\}/errmlgmmtthrmtgilekAgl;m\fEOOSLrlrcl VOI‘;;‘?‘CS; andtrrirlleaszrdedails erlr?k})l las tonalite (Valley and others, 2015) e Vertical & E
p Mafic dikes (Cretaceous)—Aphanitic, dark-gray to black, indicating that its formation postdates deposition of the Clough nkeritic  biotite  schist ~member—Dark-gray, rusty spotted, quartzite, and dark-gray to blue-gray, carbonaceous muscovite-chlorite- ; g i ; Several meters hick. Sown as map Unils of as strixe a P symbo’s. Rusty sulfidic granofels member—Very light gray to silvery white, very ~
diff iated | h i diab dikes. Dik kerite-quartz-biotit hist with | ] dot ongoing mapping in the adjacent Claremont North quadrangle The map units consist of swarms of dikes in the host Ammonoosuc i
undifferentiated lamprophyre, camptonite, or diabase dikes. Dikes (Thompson and others, 2012). The meélange is spatially related to the anxerite-quartz-biotite - schist with accessory - plagiociase, - epidote, plagioclase quartz-rich schist and micaceous quartzite. The unit . ) . ) Volcanics. The unit i Iated with the C ford Intrusive Compl rusty yellow weathering, well-foliated, sulfidic pyrite-muscovite-quartz- Jennevilie
range in thickness from 0.1 to 2.5 meters (m) and may contain Monroe thrust, supporting a tectonic origin for this belt of rock chlorite, and garnet. Obsgrved within Dgqs at one place in the resembles quartzites of Dgq. The unit crops out in the Connecticut Coticule anq ironstone member—Dark-gray to llght 51lv.ery. gray, ll.JStYOUS, olcanics. ihe unitis correfated with the Lomeriord Intrusive Lomplex plagioclase granofels to schist. The unit is interlayered with the LINEAR FEATURES
phenocrysts of biotite, amphibole, pyroxene, and olivine. May also (Thompson and others, 2012). The mélange is exposed on either side headwaters of Fulling Brook in Hartland at an approximate elevation of River at Sumner Falls locally thinly laminated, carbonaceous chlorite+biotite-plagioclase- dated at 4191 Ma (Rankin and others, 2007). The unit is interpreted undifferentiated Oa unit on the east side of Fifield Hill in Plainfield [Symbols may be combined; point of intersection shows location of measurement]
contain amygdules filled with dolomite or calcite. The dike in the North of Route 120 near th’e juncti.on of Whitaker Road and south of the 1,100 feet Lominated schi i ol ber—(1) H R quartz-muscovite schist and phyllite, and thin quartzite with distinctive, as feeder dikes to the Fitch Formation greenstone member (Sfg). 4 Yy P
Hartland Dam spillway contains mantle xenoliths of lherzolite, dunite, ‘unction with Underhill Road ) - aminated schist and granofels member— eterogeneous, laminate thin (1- to 20-cm-thick) layers of pink to vellowish-pink coticule, Typical exposures occur on Black Hill, Potato Hill, and the west side of . . . .
harzburgite, and clinopyroxenite (McHone and McHone, 2012). junction with Underhill Roa - Gllrc'eenstor.le dmemberf—h;gered.d t:) r}?lass.}[ve,l d'arkl—green to Qzeen, to (ljayered, grcelzen and whlLe, in Iihaces rusty wleathellrmg, fll]ne— (tzc; garnetiferous quartzite, and dark-gray to black ironstone; contains Pinnacle Hill =>»1 Approximate bearing and plunge of folded F, minor fold axis
G lly, the dikes intrud llel to joint sets and foliated, but . Ine-grained,  *actinolite-epidote-chlorite-plagiociase  greensione; medium-grained, muscovitexbiotite-chlorite-quartz-plagioclase schist; chlorite pseudomorphs after retrograded biotite and garnet. The unit . o EXPLANATI F MAP SYMB . . . . . .
eherally, the dixes inttude parafiel fo Joint seis and are unfotiated, bu Rocks of the Connecticut Valley trough contains accessory biotite, opaques, and calcite; locally sulfidic. The silvery green, fine- to medium-grained muscovitexbiotite-chlorite-quartz- P he b P f the Littl 9 E ion in th g Hill bel Clough Quartzite (lower Sllu‘:lan) ) ) N ON O S OLS —>28  Bearing and plunge of L, intersection lineation—Intersection between
may be blocky jointed. Shown as polygonal map units or with strike and Gile Mountain Formation (Lower Devonian) western map unit on Fernald, Yatsevitch, and Smith Hills is generally lagiocl hist; (3) di ined ite+biotit crops out at fhe base of fhe Littieton Formation in the Frospect Fi bet Conglomerate member—White, locally rusty weathering, massive Contact—A imately located; dotted wh led b ter. 1 the S, and S, foliations
dip symbols; the thickness on the map is exaggerated to show location \ ' ; h, plagioclase schist; gray-green, medium-grained, muscovite+biotite- | ’ : 4 ’ ontact—Approximately located; dotted where concealed by water. In 2 1
Kt x Trachyte dikes (Cretaceous)—Aphanitic, gray to light-gray, tan- - Meetinghouse Slate Member—Dark-gray and silvery gray, lustrous, fine-grained and layered, locally contains large (as much as 30 cm) chlorite-quartz-plagioclase granofels; (4) greenstone; and (5) silvery gray, Fitch Formation (Lower Devonian and upper Silurian) qua:tz. cobblke Tetaconglomte{atecanil .lesstir' white qu?rtz'llte. Loﬁaflt“y cross section, dotted where projected above the ground surface . . i ) ) o Sugar River
hori hute dikes. Dik P » gray v 1 s 1g5 Y hick carbonaceous, plagioclase-quartz-chlorite-muscovite slate and phyllite epidote boudins, and is intercalated with silvery gray green chlorite- rusty weathering, carbonaceous calcite-plagioclase-quartz-chlorite- Marbl ber—Liaht to whit ; ; theri contains ankerite or magnetite. Lontains thin seams ol sivery white, . —+>54  Bearing and plunge of F, minor fold axis—Fold axis of tight, isoclinal, pluton
weathering trachyte dikes. Jikes are approximatel 1o 1.0 m thic rhythmically interbedded with lesser micaceous plagioclase-quartz muscovite-quartz-plagioclase schist along the contacts with the adjacent biotite-muscovite schist. The unit contains accessory calcite and ilmenite arble member—-gh-gray o Whtte, gray fo ordngetian weamering, chloritoid-quartz-muscovite schist at French’s Ledges. Cobbles consist 2 _®_ Outcrops—Areas of exposed bedrock or closely spaced contiguous or rootless fold associated with S,
and may contain quartz and feldspar phenocrysts. Two north-northeast ) AN ) ; . ; : o : o opaque-quartz-muscovite-calcite marble and sphene-epidote-quartz- largely of vein quartz and white and gray quartzite. Contacts with e e N
. . . § . granofels and micaceous quartzite similar to Dgf. Quartzite and feldspathic quartzite, granofels, and metapelite member (Dga). This and is interpreted as a heterogeneous assemblage of volcaniclastic o . . . - ’ g " bedrock exposures examined in this study 143°92'30"
trending dikes occur in West Windsor on the eastern ridge of Blood ranofels beds qenerally rande in thickness from 1 fo 5 centimeters western belt is interpreted as a mafic volcanic to volcaniclastic rock. The sediments and primary volcanic rocks garnet-muscovite-biotite-calcite marble. Garnetiferous marble occurs in adjacent units are sharp and not intercalated. Typcial exposures occur —>60  Bearing and plunge of L, mineral lineation—Aggregate lineation or
Hill. The dikes intrude parallel to vertical joint sets and are unfoliated, (gcm) and rarel géxcee d %O crg thick. A 10-cm-thick bed of small-pebble eastern unit on Penniman Hill is massive and exhibits diabasic texture layers above the contact with the calc-silicate granofels member (Sfgr). on French’s Ledges and Smith Hill. Possibly occurs as olistoliths on the FAULTS grain lineation associated with the S, foliation; consists of quartz, 0 . 4 . 8 MILES
but may be blocky jointed. Shown with strike and dip symbols only r,t —ich Y I i b ) d at | i Plai f'pl d with amphibole-actinolite intergrowths; the contacts with Dgq are - Porphyritic schist and granofels member—Gray-green to light-gray, Garnet porphyroblasts are poikilitic and up to 1 cm across. Contains east side of French’s Ledges where the Clough Quartzite is bounded on [Approximately located: dotted where concealed by water. In cross section, dotted where plagioclase, biotite, muscovite, chlorite, or amphibole I T T T T
gl;la z EC 11C01ng cl)rr(;etz‘a e was o serveTha one b acell m a1r;11e (})]n sharp. The unit may be a massive flow or a dike medium-grained, actinolite-muscovite-quartz-plagioclase-chlorite- biotite interbedded layers of gray calc-silicate granofels at the contact with Sfgr both sides by the mélange unit DSm projected above the ground surface] 0 6 12 KILOMETERS
SYN- TO POST-METAMORPHIC ROCKS N ?‘:}t Hnotl (gse C%I on map). The unit is well exposed at the ' schist with quartz and plagioclase phenocrysts up to 1 cm long; at the railroad cut in Hartford, west of Johnston Island. The unit is —=32  Bearing and plunge of L, rods or object lineations—Lineations
- Silicified zone (Mesozoic)—Very dark gray to white, brecciated and o .ar an .am spillway _ . - Hornblende fascicle schist member—Silvery gray, medium- to contains accessory calcite, ilmenite, apatite, and idocrase. The unit is exposed at the railroad cut on the east side of Prospect Hill in Hartford, Rocks of the Bronson Hill arc 4 —-4A  Pre-peak metamorphic D, thrust fault (Acadian)—Parallel to the S, composed of elongate objects such as pebbles and quartz or plagioclase EXPLANATION
recrystallized, vein quartz and brecciated quartz-laminated phyllite of the Feldspathic quartzite, granofels, and metapelite member—Light-gray, coarse-grained, calcite-hornblende-quartz-biotite schist with conspicuous interpreted as a primary volcanic rock Vt., and on the east side of Read Hill; crops out at the top of the Fitch L . . . foliation; sawteeth on upper plate phenocrysts; lineation generally associated with the S, foliation but may
Littleton Formation (DI). Contains accessory calcite, opaques, chlorite, tan-weathering, massive, micaceous, feldspathic quartzite and hornblende fascicles; contains accessory muscovite and chlorite. Crops Larae qarnet and hornblende carbenschiefer schist member—Silvery ara Formation Ol“’e“a‘_‘ Hlutonnc Suite (Late Ordovician) _Z represent an older L, lineation - White Mountain Igneous Suite (Cretaceous)
and muscovite. Occurs as an approximately 5- to 15-m-thick, micaceous plagioclase-quartz granofels interbedded with lesser out on Blake Hill in the northwestern corner of the map. The unit is 923 . g . . . rvery gray L . - . B Quartz diorite of the Lebanon dome—Gray, weakly to moderately well ==LV post-peak metamorphic, lower greenschist, D, or younger, strike-
b-vertical in Plainfield t of Willard Ledge, bet the t dark-gray carbonaceous chlorite-biotite-muscovite-plagioclase-quartz ; s Tacts to light-gray, in places rusty weathering, calcite-epidote-chlorite-garnet- Calc-silicate granofels member—Gray to bluish-gray or gray-green, foliated, blocky weathering, epidote-quartz-hornblende-biotite- - D - ’ - v 2 T - - - .
sub-vertical zone In Flamnfied west of Wifard Ledge, between the two gray : . repag d interpreted as a volcaniclastic rock hornblende-plagioclase-quartz-biotite-muscovite schist with distinctive dark-gray to light-gray weathering, massive, calcite-biotite-chlorite- oy ‘o y T lower slip fault or shear zone (Acadian or Alleghanian)—Steeply dipping, —+>23  Bearing and plunge of F; minor fold axis—Fold axis of late, open fold - New Hampshire Plutonic Suite (Devonian)
1 f the A fault. The ori ion of the silicified i slate, phyllite, or schist. Locally, the unit is a slightly calcareous rock plag qd gray ght-gray g ; plagioclase quartz diorite gneiss. The quartz diorite intrudes the greenschist N o . i S
splays of the Ammonoosuc fault. The orientation of the silicitied zone is » PIRe, il gy Felsi i d rt fel ber—Light biotit rt sprays of hornblende and large garnet porphyroblasts. The unit is muscovite-plagioclase-quartz granofels with distinctive small (as little as a : i : parallel to the S, foliation; arrows indicate relative motion where or crenulation lineation
consistent with development in the R-shear plane during right-lateral that contains round-weathering pits as much as a few cm across. elsic gnelss and quartzose granolels member—Light-gray, blolite-quartz- int ted + hosed pelitic sediments with a volcaniclasti : ntimeters) calcite-filled nd thered pits. Contain Partridge Formation in the northeastern part of the map. The contact is known; U, upthrown side; D, downthrown side. In cross sections: T, I:I Connecticut Valley trough (Devonian and Silurian)
(dextral) displacement of the fault. Thickness of the zone is exaggerated Quartzite and granofels comprise approximately 50 to 90 percent of PlaQIOCIasehgnetl)SlS, ; - ledspatlltlc_[PI}IOtlte ‘? UartthilanCéSQ YE;HOfZIS o lcr:)rerfg(r)ism 7 eiemOTpTioned, petiic seiments Wi @ reameene rflrl/c}fis a f:vj ;erEZr(l:t :pheene Vaupg:;ti:;l ep‘:ii;e ear?d O%aiiueso e §harp and roug}?ly parallel to the dominant foliation. The quartz diorite toward observer; A, away from observer. Long arrow shows dominant
to show its location the unit in beds that generally range in thickness from 2 to 100 cm. In accessoré;l korrll_lfr? € 1,? n ga;ne | aeunt resefmhes N T?ln crops ) ) = ' ' ) is well exposed in Le:bangn atan abandoned quarry about 450 m west lineation trend where known. Locally reactivated during brittle OTHER FEATURES I:I Bronson Hill anticlinorium (Devonian to Ordovician)
KDq Quartz veins (Cretaceous and Devonian)—White quartz veins; may the core'of the Meriden antiform the un}t consists !alfgely of quart21t'e, icr)iterorrleteda aes ' im i;ne c‘; Veo lzggcfgset?ieggdc:er;izeit ; ercr)réakp. e unit is - Arr'lphibol?te and gree.nston'e member.—M'ass'ive, dark-green to green, Sfs Lammatec'l schlst'mer'nb'er—S}lvery gray green, banded to !ammatgd, of Sl.ayton Road. This un;t is the.b(?rder-ph.ase of .the.Lebanon plutorl, deformation Carmet
locally contain small amounts of muscovite, chlorite, graphite, sulfides, locally with 10 per?ent or less of me.tapehte. The un'lt is well exp(?sed in 2 ry fme—.gramed, c'ala'te—epldote—chlor1te—b1ot1tei.h.or'nblendeiactmolltg— magnetlte—chlorl.te—.blotlte—ep1dote—quértz-plaglc?clase—muscoxflte sch1§t and it surrofund.s a core of pink bl(?tlte grarnte,. which 1s.not exposed in y RO Isograd or tectonic metamorphic boundary—Approximate boundary - Oliverian Plutonic Suite (Ordovician)
and carbonate minerals. Shown as polygonal map units or with strike Cornish and Plainfield on Fernald Hill, \.(etse\ntch Hill, Stevens Hill, and plag1o§lase amPthQIIte ffmd greenstone. The unit is interpreted as mafic and ) garnet—b1ot1te—quartz—muscov1t'e schist. Contams thin the area of this map; the .latter is exposed in the adjacent Hanover == Brittle fault (Mesozoic)—Steeply dipping, arrows indicate relative motion between rocks with garnet and (or) hornblende in the garnet zone
and dip symbols on the lower western slopes of Home Hill Waits River Formation (Lower Devonian and upper Silurian) volcanic and volcaniclastic rock (ceptlmeter—scale) lay.ersj and bOUdlfls of magnetite-garnet-quartz q2u(z)a(lir3angle to the nl(.)rth (Kallsjerl;blga%é‘;gn,s’ 1955). Vfalliy ani:\/al{/s[h where known; U, upthrown side; D, downthrown side. In cross versus rocks with biotite and (or) actinolite, or locally chloritoid (in Scq), I:I Rowe-Hawley zone (Ordovician and Late Cambrian)
- Gray quartzite and metapelite member—Dark- to light-gray, lustrous, DSwl Limestone and schist member—Dark- to light-gray, locally sulfidic and - Hornblende-plagioclase gneiss member—Medium-grained to very coarse cotlculg. The member is mterlayered with the greenstone m'ember (Sfg) ( ) report a preliminary U- zircon age of a out 447 Ma sections: T, toward observer; A, away from observer in the biotite zone. The boundary locally coincides with splays of the .
PRE-METAMORPHIC ROCKS carbonaceous  chlorite+garnet=biotite-plagioclase-quartz-muscovite ; theri lust b hlorites t+biotit ) ; . ) X along its lower contact. The unit crops out on the eastern side of Read for the quartz diorite. At the dated sample locality in the Hanover Ammonoosuc or Northey Hill faults - Basement rocks (Mesoproterozoic)
. . a0 . . o o . . . rustymweathering, - lustrous, - carbonaceous - chiorite:xgarnet£olotite grained, black and white to dark-green, calcite-epidotexgarnet-chlorite- Hill above the greenstone member (Sfg) and below the marble member quadrangle (Stop 1 of Walsh and others, 2012), the intruded Partridge FOLDS
Mélange (Lower Devonian and Silurian?) schist and phy{llte, local!y 1nterbedd§d WIth thin gray quartzite, tan to plagioclase-quartz-muscovite schist and phyllite with characteristic biotite-hornblende-plagioclase amphibolite gneiss with roughly equal (fm) or Littleton Formation (D) Formation consists of rusty sulfidic psa;nmitic é]uartz-muscovite schist o i ¢ axial surf. rection of dip of I - C
DSm Polymict metaconglomerate member—Dark-gray to black, rusty gray lfelldsPrithlc 'Ctlu'ar‘imeﬁ an?f. C?ntty drr}lcaf:efius tplatltglg1oclﬁsi—tquartczj interbedded dark-blue-gray, dark-brown punky weathering, impure percentages of hornblende and plagioclase; contains accessory calcite which was 1ot mapped separately i’n the area of this report. The schis{ [Location is known or inferred; symbols show trace of axial surface and direction of dip of limbs] Quarry ontact
weathering, sulfidic, polymict conglomerate to breccia with a rusty granotels. Ine unit is locally sulfidic and 1s similar to the phyllite an siliceous limestone or marble, quartz-rich calcareous schist, and gray and ilmenite. The unit is interpreted as a mafic volcanic flow or - Greenstone member—Massive to layered, green to gray-green ) . N Acti . . .
’ ’ . . X X ’ ’ : ’ K i i i i i _ tive— truct t the A )| A A !
weathering, dark-gray to black, sulfidic graphite-chlorite-biotite- schist memk.)er (DSws) of the Waits River For'matlon, but generally .has calcareous to non-calcareous quartzite. The phyllite contains less than composite flow fine-grained, =ilmenite+apatite+calcite+actinolitexbiotite-quartz-chlorite ;rig;zg?gfl V?,nggic?ﬁg;?g%%llszg)zenerany more pelitic than the rock Axial trace of inferred isoclinal F, fold (Acadian, nappe-stage) x ctive—Construction aggregate in the Ammonoosuc Volcanics Thrust fault—Sawteeth on upper plate
muscovite-quartz 'schist matrix. The u.nit con.tains clasts of gray, bla'ck, more. quartzite beds. Typical exposure.s occur in Hartland on Kent Hill 10 percent cthrlte and plagioclase, and accessory biotite and gamet - Felsic gneiss and quartzose granofels member—Light-gray. biotite-quartz- -epldote-l?ombl?n(.ie-plagloclas'e arr'lphlbohte or greenstone. The unit is . ) - — AL Overturned anticline; locally inverted or recumbent; the conjectual 6% Abandoned U ~— Post.peak metamorphic fault—Arrows indicate relative
and tan quartzite, pebbly quartzite, vein quartz, black schist, Quartzite, conglomerate, and metapelite member (Dgqc)—Interbedded, porphyroblasts in the garnet zone and rare biotite porphyroblasts in the Iagiocl . 4 foldspathic biofit rit J fols with exposed in Plainfield from Mill Village to southwest of Bartlett Four Partridge Formation (Ordovician) Cormnish nappe of Lyons and others (1996) is queried D ton: U. upth de- D. downth d
metavolcanic rocks, and rare granitoid suggesting the rock is derived tan-weathering, gray micaceous quartzite; dark-gray, fine-grained, biotite zone. The limestones contain trace to 5 percent muscovite, 20 plagloclase }?nasbsl, a(ril N dspa ' tlo”i'ﬁ qua .t21.e an 1 granto gs Wi Corners, and typical exposures occur in Blow-Me-Down Brook - Plagioclase studded schist member—Gray to light-gray, moderately well Ov Spring xgblonj t" UPMrC;\‘;[m side; L, downthrown side.
from the pre-Silurian rocks in the Bronson Hill arc. Some clasts have a m polymict conglomerate to breccia; and silvery gray to dark-gray, locally to 40 percent quartz, and 60 to 80 percent calcite with accessory aci:ess.oiry " onzl' en te an dga.rne ) d'e l.ll’ltl 1 H;{ erpreted as a upstream of Mill Village where it contains deformed pillows. The unit foliated to poorly foliated, quartz-biotite-epidote-plagioclase schist to —y Overturned syncline; locally inverted or recumbent reviation: W1, vlesozoic
metamorphic fabric which implies a pre-deformed source. The unit also rusty weathering phuyllite to schist. The conglomerate occurs in beds as plagioclase, pyrite, opaques, graphite, tourmaline, and apatite. volcaniclastic sedimentary and primary sedimentary roc! occurs above the Clough Quartzite at the base of the Fitch Formation. granofels with abundant white plagioclase porphyroblasts consisting of NH-1240 Geochronology sample location—Showing sample number and
contains gray, calcareous graphite-chlorite-calcite-muscovite-biotite- much as 4 m thick. Clasts occur in a gray metapelite matrix and consist Limestone beds generally measure 0.1 to 3.0 m thick; bedding in the DSwss | Sulfidic schist member—Silvery, rusty vyellow weathering, sulfidic The unit is interpreted as mafic volcanic and volcaniclastic rock; recystrallized aggregates of plagioclase and granular epidote- Axial trace of F, fold (Acadian?, early dome-stage) 475+5 Ma preliminary uranium-lead (U-Pb) zircon age in millions of years before Figure 1.—Simplified tectonic map and index to 7.5-minute quadrangles (in

quartz granofels with small vugs at one place at French’s Ledges
(labeled “cal” on map); this rock resembles the Fitch Formation unit
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of quartz veins, chips of black metapelite, gray quartzite, sulfidic
metapelite, and possible metafelsite and green schist. The conglomerate

metapelite is generally not visible. The unit is well exposed on Interstate
91 and in Lulls Brook south of the village of Hartland

quartz-muscovite schist. The unit is interpreted as a hydrothermally
produced stratiform sulfide deposit

perhaps correlative to potential feeder dikes of the Comerford Intrusive
Complex (Scd)

clinzozoisite. The unit is interpreted as a metasomatized version of the
Partidge Formation sulfidic schist member (Op). The rock occurs

e

Antiform; arrow shows plunge direction of Meriden antiform

present (Ma, mega annum) by sensitive high resolution ion microprobe
(SHRIMP) from Valley and Walsh (2013) and Valley and others (2015)
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