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NATIONAL GEODETIC VERTICAL DATUM OF 1929 MAP LOCATION

CORRELATION OF MAP UNITS
- Foliated to nonfoliated, pegmatitic metatonalite to metagabbro— The unit includes unmapped coarsely porphyritic rhyolite tuff, lapilli tuff, PLANAR FEATURES —a> 25 Bearing and plunge of S-fold axis
} MESOZOIC Composed mostly of plagioclase and hornblende with prominent apatite and tuff breccia, in which quartz and plagioclase phenocrysts are [May be combined with linear and (or) other planar features]
ROCKS OF THE NEW HAMPSHIRE PLUTONIC SUITE : a.nd some biotite. Hornblende may coptain cores of clinopyroxeng. Grain corr.lmonly as large as 5 mm (Rankin ?m.d Rankin, 2014.). A sample of . ' ' — 30 Bearing and plunge of Z-fold axis
Remick size is generally .measured in centimeters. Local concc.er.ltratlons of felsic rr}etatuff (Oa ru)(Mogngh a.nd Aleinikoff, 2003) outside of the map Strike and dip of bedding
- } pluton hornblende contain crystals as long as 15 cm. The pegmatitic metagab- area yielded a thermal ionization mass spectrometry (TIMS) age of 20 —>15 Minor anticline—Showing bearing and plunge of axis
bro contains as much as 15 percent magnetite. Plagioclase-rich pegmatite 461+8 Ma and a sensitive high-resolution ion microprobe (SHRIMP) age —— Inclined
- N(ll‘l’(‘)‘rlltt"e“ veins are as much as 85 percent plagioclase, are 15 to 30 cm thick, and of 447+4 Ma (Aleinikoff and others, 2015) —> 5 Minor syncline—Showing bearing and plunge of axis
crosscut the pegmatitic metagabbro. In one of these veins, hornblende —+ Vertical
ROCKS OF THE CONNECTICUT VALLEY-GASPE TROUGH ROCKS OF THE BRONSON HILL ANTICLINORIUM crystals as long as 8 cm extend from the pegmatite walls toward the Metamorphosed, medium- to light-bluish-gray, aphyric rhyolite tuff and 0 —A—> 60 Minor syncline with overturned limb—Showing bearing and plunge of
Littleton Formation - DEVONIAN center of the vein (Rankin, 1994) siltstone —~— Overturned axis
Gile Mountain m - Foliated to nonfoliated, fine-grained to pegmatitic metamorphosed gabbro, Dominantly metamorphosed andesitic and basaltic tuff, crystal tuff, and tuff Strike and dip of bedding (younging direction indicated by channel- OTHER FEATURES
Fonmation diorite, tonalite, aplitic tonalite, and crosscutting diabase dikes—Twenty breccia; contains minor pillows. Commonly contains relict plagioclase ing)
fractions of zircon and baddeleyite from three sample locations (outside and (or) mafic phenocrysts (Rankin and Rankin, 2014) ’ ‘ Outcrops—Areas of exposed bedrock or closely spaced continuous
of the map area) of pegmatitic phases have a weighted mean 27Pb/?%Pb il Inclined ' o bedrock exposures examined in this study. Size of symbols are exaggerat-
age of 419+1 mega-annum (Ma, or million years before present) (Rankin Metamorphosed, medium-light-bluish-gray, medium-bluish-gray, and ed to show location
Fitch DEVONIAN and Tucker, 2007; Rankin and others, 2007) m medium-dark-gray to medium-dark-greenish-gray siltstone and phyllite; -~ Vertical
- } Formation AND SILURIAN medium-gray feldspathic graywacke; and grit. Purple tinge is common; o M-5-85Q Geochronology sample location—Showing sample number and age in
Comerford Intrusive Complex - Clough Quartzite (lower Silurian)—Metamorphosed quartz-cobble coticule and magnetite are locally abundant (Rankin and Rankin, 2014) e Overturned 469:2 Ma mega-annum (Ma, or million years before present)
conglomerate, quartzite, and micaceous sandstone (Rankin and Tucker,
\ SILURIAN 2009) Dérli-glray tod gr{its;lish-btlack, rl}llsty-\gealttherfipg sulf_idi‘(:j slaltf?d én_d phtyllite St:)ikjdand dip of bedding (younging direction indicated by graded
interlayered with metamorphosed ultra-fine-grained sulfidic ironstone, i
Hi(gI;‘hltandé:)r(:lft .G.ran)od;:orl?t? C;)f th?j . Highlam.ic}:'oft l:lutgnili Suite m chert, ?elsic tuff, and minorr[:s)andstone. Much ?)f the unit is indistinguish- i edding) REFERENCES CITED
Oliverian Plutonic Suite < \Late Urdoviclan}—roliated, medium-greenisn-gray 10 dark-green- able from the Partridge Formation (Op and Opr). A sample of felsic ol Inclined L ;
et Cow Serg o sh-gray, medium-graned metamorphosed granite, granodiorie, and metatuf (Oapu colleted outside of the map area by Moench and Pt con age for e Armonoosie Volcotes, Northern NHLVT i - Ceologica
Granodiorite of Billings (1937) tonalite containing quartz, microcline, sausseritized plagioclase, Aleinikoff (2003) yielded a TIMS age of 443+4 Ma and a SHRIMP age = Vertical Soci f A ges Ab ith P 217 3 p. 41, [Al - i b?
Joslin Turn Whitefield hornblende, biotite (chlorite altered) and secondary calcite and sericite. of 456+6 Ma (Aleinikoff and others, 2015) home.ty o mefrlca stracts 2‘6”; 5 rogragns, v. %/, No. 2’ 5% 38 6' l‘[l slo available at
- } tonalite pluton Larger intrusions produced a contact metamorphic aureole in rhyolite LB Overturned ttps://gsa.confex.com/gsa/ NE/webprogram/Paper ‘html]
(Oarl) of the Ammonoosuc Volcanics outside of the map area (Rankin Coarsely porphyritic metarhyolite tuff, lapilli tuff, and tuff breccia. Quartz - : : .
3 and Tucker, 2009). Ly.ons and others (1986.) report a U_.P b zircon age of and plagioclase phenocrysts are commonly as large as 5 mm i Inclined strike and dip of bedding (younging direction indicated by BIR}Z\QNS ’Hl\gf{’ 51}3;35 étife? lgl%;rcl)ifnthZr];éﬁg:,r;lgn?ng]?oéi?;l;eisg;:;dr;?gles{eﬁe\;] Is-}llzlr:tpssf;gleé
Partridge 450+5 Ma from the Highlandcroft pluton at its type-locality shown on the crossbedding) 162500 p 3 p » 01 P text, g
Formation map (sample“ NH/L 2-79) (I%illings, 1935; Rankin and Rankin, 2014). Albee Formation (Middle Ordovician and Upper Cambrian) o Rt
>X&I:§;;§gtslﬁg \(;tf)lcanics  ORDOVICIAN ;{2;:;9;: 210ng121:11: ?Igai;(?flt aijrgazrll(ijnl,)ggli4f])rom whieh the locally Gray-green pinstriped member—Interbedded light-gray to green- s pelined plicated bedding Bill;]r}gS, gp’l 1?371,SR eg'ic’z;lal fmAe tam~orplll?isrlrl1 tc') e L:IStﬂ eton_ﬁrlvloosill%%k%ggea’l Nfelw z_l almrl)-
' ’ . DR ) . . . o . shire: Geological Society of America Bulletin, v. 48, no. 4, p. 566, 1 sheet, scale
T — Sk iy ofbding ad ol ol o compste 3.5 it i 101105454645
Ammonoosuc . . ’ . 1s 172
Volcanics ] Unnamed granodiorite (Ordovician?)—Weakly to moderately foliated, phzlhlte. gﬁnﬁalr}ﬁ lisser amounts Tf ?(L)limlztg and r?ref iﬁlc-sﬂl(;#e _10_ ) Lyons, J.B., Aleinikoff, J.N., and Zartman, R.E., 1986, Uranium-thorium-lead ages of the
o Volcanics medium-grained, commonly porphyritic biotite granodiorite; occurs as T o e Inclined Highlandcroft Plutonic Suite, northern New England: American Journal of Science, v. 286,
small plutons or dikes ourmaiine an fn.agnejtlte are sporadic accessory minera's. Locally, the ) no. 6, p. 489-509. [Also available at https://doi.org/10.2475/ajs.286.6.489.]
unit may be sulfidic (with either pyrite of pyrrhotite) and exhibits rusty _+_ Vertical
- Whitefield pluton (Late Ordovician)—Weakly to moderately foliated, weﬁtherlrllg. Thetrﬁntlltl 15 geneiallynsharg)l\fl bedge((‘li,d _bUt tgf]r'acli{ed beds as . . e Lyons, J.B., Bothner, W.A., Moench, R.H., and Thompson, J.B., 1997, Bedrock geologic map
O€al RDOVICIA medium-grained, commonly porphuyritic, light-gray to flesh-colored })ve als sutrl?p SUC rte s are Of: v 0 v1otus. “s. i?.g. 1,(,: ness varles Strike and dip of S, foliation of New Hampshire: U.S. Geological Survey State Geologic Map, 2 sheets, scales 1:250,000
Albee Formation gNDOC\.//%I\(;IBII%\IIAN biotite granodiorite (Rankin and Tucker, 2009). The unit is part of the rom tze sz 1 dan ?h'cml o'morel an ? me fe LTS tg)."l](g s cotm(;ngn 85 ) and 1:500,000. [Also available at http:/libarchive.dartmouth.edu/cdm/ref/collection/
O€als Jefferson dome or Jefferson batholith, which yielded a U-Pb zircon age of (quar t(}ij eicsparhic amm?e t?: nt] o alew mT © silzar;l ec by Indlined gsmaps/id/2087.]
454+4 Ma (Lyons and others, 1997; Moench and Aleinikoff, 2003) paper-thin micaceous partings that are commonly magnefite-bearing) .
(Rankin and Rankin, 2014) —- Vertical Moench, R.H., and Aleinikoff, J.N., 2003, Stratigraphy, geochronology, and accretionary
DESCRIPTION OF MAP UNITS - Grit member at Mount Misery—Massive, poorly sorted, coarse-grained - Scrag granite of Billings (1937) (Late Ordovician)—Typically pink to . . . . . 55 . . Lo . . . L. terrane setting of two Bronson Hill arc sequences, northern New England: Physics and
m feldspathic grit: thickly bed d?d metasan dzone;ygranule congloirerate; m liglft-gray, weakly to st?on(gly foli)aze d, me dium-grain)e d, Zguingnrsllar fo Scarritt rfl'lembe.r—é)ark-g.ray slate mteérlayferlzd w1}t]l? thin beds thhght(i ~A- Strike and dip of inclined highly plicated or mylonitic S, foliation Chemistry of the Earth, v. 28, nos. 1-3, p. 47-95. [Also available at https://doi.org/
- Silicified fault zone (Mesozoic)—Very dark to white brecciated and (or) and rhyolite grit containing angular to subrounded clasts of plagioclase, subporphyritic granite; composed of quartz, microcline, oligoclase, graﬂ " me-l%a;gled ’ n&cac’eou’s and - fe bspta't 1cl metargorp osi.et 80 . . Lo . L 10.1016/51474-7065(01)00003-1.]
recrystallized vein quartz. Areas on map are enlarged to show locations potassium feldspar, and quartz in a matrix of fine-grained quartz and biotite, minor muscovite, and accessory magnetite, sphene, pyrite, (sjan > O?e’ bl dcT' wea d.fef.rmsl;t 1ts c%mnt].?yn, Ak:l lr,:l P ace; ‘g; rg p(el e Strike and dip of inclined igneous foliation
micas (Moench and others, 1995; Rankin and others, 2013) zircon, and apatite (Moench and others, 1995). The unit is not exposed thomma es,t e30mg lfh' 1k icu lo 1llen ify. ruply grad teh he s lgss . . . Moench, R.H., Boone, G.M., Bothner, W.A., Boudette, E.L., Hatch, N.L., Jr., Hussey, A M.,
ROCKS OF THE NEW HAMPSHIRE PLUTONIC SUITE in the map area, but shown in the southeast corner of the map from the Zn a le ° crr; 1;.) are ZC? ¥ common along wi TE anneing Strike and dip of S, crenulation cleavage or spaced cleavage 11I, and Marvinney, R.G., 1995, Geologic map of the Sherbrooke-Lewiston area, Maine,
Dlv Mixed metavolcanic rock member—Interbedded, gray pelitic schist; extrapolation of adjacent quadrangles where it is part of the Jefferson and, In places, so t-'se 1r'nent e'ormatlon 1S .present. 'e.umt 15 70 . New Hampshire, and Vermont, United States, and Quebec, Canada: U.S. Geological
- Remick pluton (Devonian)—Gray, fine- to medium-grained biotite felsic, crystal and lithic metatuff; metatuff breccia; greenstone basalt or dome or Jefferson batholith (Lyons and others, 1997; Moench and commor'lly Sulfldlfi (with elthgr pytite or pyrrhotite) and exhibits rusty — Inclined Survey Miscellaneous Investigations Series Map [-1898-D, 56 p. pamphlet, 2 sheets, scale
tonalite and biotite-hornblende tonalite composed of quartz, oligoclase, amphibolite (locally pillowed); and volcaniclastic metagraywacke Aleinikoff, 2003). Moench and Aleinikoff (2003) report a U-Pb zircon age weathering (Rankin and Rankin, 2014) ) 1:250,000. [Also available at https://pubs.er.usgs.gov/publication/i1898D.]
biotite, and local hornblende; contains swarms of small euhedral epidote (Moench and others, 1995) of 45623 Ma from a location outside of the map area — Vertical
crystals (Moench and others, 1995) 45 . . L . Rankin, D.W., 1994, Preliminary bedrock geologic map of parts of the Lower Waterford,
- Metabasalt and meta-andesite member—Metamorphosed basalt and - Joslin Turn tonalite (Middle Ordovician)—Hypabyssal, weakly foliated, EXPLANATION OF MAP SYMBOLS = Strike and dip of inclined ductile shear zone Concord, Littleton, and Miles Pond 7 1/2-minute quadrangles, Vermont and New Hamp-
- Moulton diorite (Early Devonian)—Dark-gray, medium-grained andesite (some pillowed), volcanic breccia, and tuff. Commonly porphy- greenish-gray to light-brownish-gray, medium-grained metamorphosed 60 . . . Lo . shire: U.S. Geological Survey Open-File Report 94-410, 28 p. pamphlet, 3 sheets, scale
metadiorite and metagabbro composed mainly of secondary minerals ritic with stubby, relict plagioclase phenocrysts as large as 1 cm tonalite. Primary minerals include quartz, plagioclase, biotite, magnetite, Contact—Dashed where approximately located; dotted where concealed - Strike and dip of prominent inclined joint sets 1:24,000. [Also available at https://pubs.er.usgs.gov/publication/ofr94410.]
including sausseritized plagioclase, amphibole, epidote, chlorite, and pyrite, and apatite; secondary minerals include chlorite, epidote, sericite, by water
calcite. Interpreted as the intrusive equivalent of the mafic extrusive rocks - Metarhyolite member—Metamorphosed, very fine grained to aphanitic and calcite. Granophyric intergrowths of quartz and plagioclase are DIKES Rankin, D.W., Coish, R.A., Tucker, R.D., Peng, Z.X., Wilson, S.A., and Rou, A.A., 2007,
found in the Littleton Formation (DIm) (Rankin and Tucker, 2009). rhyolitic tuff, welded tuff, lithic tuff (commonly with a few percent quartz present (Ratcliffe and others, 2011). Moench and Aleinikoff (2003) FAULTS Strik d div of M ic diab dik Silurian extension in the upper Connecticut Valley, United States and the origin of middle
Occurs as dikes, sills, and small plugs. The unit is informally named for and alkali feldspar phenocrysts), and volcanic conglomerate (Rankin and report a U-Pb zircon age of 469+2 Ma from sample M-5-88 shown on . . . . Tike and dip of lesozolc clabase dikes Paleozoic basins in the Québec embayment: American Journal of Science, v. 307, no. 1,
exposires northwest of Pettyboro on Moulton Hill (Billings, 1937) others, 2013) the map let‘l’l‘;:sa‘(‘ggl‘;;ﬂ“de the following named faults from Rankin and 65 Inclined p. 216-264. [Also available at https://doi.org/10.2475/01.2007.07.]
ROCKS OF THE CONNECTICUT VALLEY-GASPE TROUGH - Metasandstone member—Fine-grained feldspathic metasandstone with Partridge Formation (Ordovician) ) o Vertical Rankin, D.W., and Rankin, M.B., 2014, A field trip guidebook to the type localities of Marland
dark slate partings. Pyrite is abundant in cubes as large as 0.5 cm and Mesozoic faults—aBill thFle fz'ault, Ammonoosuc fault, Ogontz fault, Teter == ertica Billings’ 1935 Paleozoic bedrock stratigraphy near Littleton, New Hampshire: U.S. Geologi-
Gile Mountain Formation (Lower Devonian) commonly contains quartz fibers growing in pressure shadows (Rankin Sulfidic slate member—Dark-gray to grayish-black, rusty-weathering Meadow fault, and Eustis Hill fault Strik 4 div of Silurian dikes of the C ord 1 e C | cal Survey Open-File Report 2014-1026, 21 p. [Also available at https:/doi.org/
and Rankin, 2014) sulfidic slate; interlayered locally with metamorphosed rhyolite. Where _ . trike and dip of Silurian dikes of the Comerford Intrusive Complex 10.3133/0fr20141026.]
- Meetinghouse Slate member—Medium-dark-gray to grayish-black slate the sulfide is pyrrhotite as opposed to pyrite, the rusty weathering is Paleozoic faults—Monroe fault and Northey Hill fault 85 .
containing sparse to moderately abundant 1-millimeter (mm)- to 1-centi- - Fitch Formation (Lower Devonian and upper Silurian)—Metamor- pronounced. The rock is informally referred to as “cruddy black slate” Inclined Rankin, D.W., and Tucker, R.D., 2007, The Piermont allochthon revisited and redefined at its
meter (cm)-thick beds of light-gray, fine-grained metasandstone and phosgd limestor.le, calcareous sandstone, siltstone,. and pelite. The u.nit Normal fault—Approximately l(?cated; dotted where concealed by water; - Vertical type locality—Discussion: Geological Society of America Bulletin, v. 119, nos. 3-4,
metasiltstone, commonly sulfidic and calcareous. Some graded bedding contains some limestone conglomerate and polymict conglomerate with - Metarhyolite member—Metamorphosed rhyolite tuff, lapilli tuff, tuff ball and bar on downthrown side ertica p. 500-502. [Also available at https://doi.org/10.1130/B26089.]
is locally present (Rankin and Rankin, 2014) a calcareous matrix (Rankin and Tucker, 2009; Rankin and others, 2013) breccia, and rhyolite. Generally porphyritic with 5 to 20 percent plagioclase . LINEAR FEATURES
] . . ) o phenocrysts and, in some places, quartz phenocrysts are present Thrust fault—Dashed where approximately located; teeth on upper plate Rankin, D.W., and Tucker, R.D., 2009, A “homoclinal” stratigraphy across the Ammonoosuc
- QuartZite and metapelite member_Gray to tan, fine to very fine - Fitch Formation (reQOhth) (LOWQI‘ D eVOl'l.lct:ll‘l anq upper Sllunan)— . ) . —> 45 Bearing and p]unge of mineral lineaﬁon, clast elongaﬁon, and (or) Valley southwest of Littleton, New Hampshire, Trip BS, in Westerman, DS, and Lathrop,
grained quartzite with interlaminations and beds of dark-gray metapelite Metamorphosed grus fmd bedded gramhc. detritus  exposed filqng Ammonoosuc Volcanics (Ordovician) Strike-slip fault—Dashed where apprgxnmately located; dotted where rodding AS., eds.: New England Intercollegiate Geological Conference, 101st Annual Meeting,
and da(r}k-%rag l()d(aj::ll(-brownish-gray weathe(rjigg) ce;llca]a:eous metalTilt- contacts with the Whitefield pluton and and Highlandcroft Granodiorite concealed by water; arrows show relative movement Lyndon State College, Lyndonville, Vit., Sept. 25-27, 2009, Guidebook to field trips in the
stone. Graded bedding is conspicuous. Bedding thickness overall is [Map units labelled with lowercase “u” or “I” as the last letter of the map symbol are : : : i i ions: i i i i
irregular, but locally, rezular sets of graded beds gre common. Beds in Comerford Intrusive Complex (late Silurian) inl:erpret ed as part of the “upper” and “lower” sections of the Alzmionoosuc Left lateral oblique-slip fault—Approximately located: arrows show —70 Bearing and plunge of slickensides I;o{;hle_il]si gmgdom of Vermont and adjacent regions: Orono, Maine, University of Maine,
some regular sets are as much as 2 to 3 meters (m) thick (Rankin, 1994) Y /:// //j// Foliated to weakly foliated, metamorphosed tholeiitic gabbro to diorite l/?l;zr;:lséé:;pzﬁé%%oL:ée& éfr;r:g:fzf:; ;/:g::snulzsv}g::nir; E};}j;o;:r;{a)tsrzgi relative movement; ball and bar on downthrown side o5 Bearing and plunge of the intersection of bedding and S, foliation . . . . .
dikes—Dikes are less than 1 m thick to as much as 30 m thick. Where the mate age of 458 to 445 Ma (Aleinikoff and others, 2015)] . . . o Rankin, D.W., Tucker, R.D., and Amelin, Yuri, 2013, Reevaluation of the Piermont-Frontenac
ROCKS OF THE BRONSON HILL ANTICLINORIUM & . . . . g ’ Fault—Approximately located; queried where movement direction is > 40 Bearing and plun f the intersection of two foliations and (or) allochthon in the Upper Connecticut Valley—Restoration of a coherent Boundary Moun-
dikes are abundant, sheeted dikes are common. Chilled margins are questionable or conjectural; dotted where concealed by water earing and plunge of the intersection o O loliations a o ineB il strad b - Geological Soci £ America Bullet 195
Littleton E tion (L. D . common; interiors of thicker dikes may be medium grained. Extensive Undifferentiated, metamorphosed, felsic and mafic volcanic and volcan- cleavages ains-bronson Hill stratigraphic sequence: (;eo 'OQlei ociety of America Bulletin, v. )
ittleton Formation (Lower Devonian) alteration produced as much as 20 percent calcite in some dikes. Where iclastic rocks, pelite, and ironstone nos. 5-6, p. 998-1,024. [Also available at https://doi.org/10.1130/B30590.1.]
) ) present, sheeted dikes intrude greater than 50 percent of the country rock —>35 Bearing and plunge of F, fold axis; some may include F, fold axis .
- Gt.‘ay slate me'mbfar—Medm'm-darlf-gray tg dark-gray slate and SCh.lSt (Rankin and Rankin, 2014). The map unit is labelled as “Scd” in the Oaru Dominantly metamorphosed rhyolite tuff, lapilli tuff, tuff breccia, and Ratcliffe, .N.M., Stanley, R.S., Gale, M.H., Thompson, P.J.,. an.d. Walsh, Q.J.., 2011, Bedrock
mterlayer.ed with llght-gray, fme.-g'ramed, micaceous meta§anfistone W.lt.h accompanying geographic information systems (GIS) database, but “Scd” thyolite. Generally porphyritic with 5 to 20 percent plagioclase ——> 50 Bearing and plunge of F, fold axis geologic map of Vermont: U.S. G?ologlcal Survey Scientific Investlga.tlor‘ls Mép 3184,
sparse grit. Locally, the unit exhibits rusty weathering and is highly pyritic is not shown on the map. These Silurian dikes intrude older Cambrian and Oarl phenocrysts and, in some locations, quartz phenocrysts are present. The 3 sheets, scale 1:100,000. [Also available at https://pubs.er.usgs.gov/publication/sim3184.]

(pyrite crystals are as large as 2 cm)

Ordovician rocks where the overprint pattern is shown on the map

unit is generally strongly foliated with waxy sheen on foliation surfaces.
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