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Ammonoosuc Volcanics (Oa) mapped undivided on this section
ISOTOPICALLY DATED ROCK-SAMPLE LOCALITIES other localities indicate a Pennsylvanian age of about 290-300 D-12  Two-mica granite (D1m) of Willoughby pluton (index 47). Arth and u result of extremely high uranium contents in the zircons and con- Olszewski and others (1990) suggested that intermediate ages of
EARLY CRETACEOUS INTRUSIVE ROCKS Ma for the batholith (Aleinikoff, this map). Ayuso (1985); Rb-Sr whole-rock isochron age of 376+9 Ma. sequent lead loss (Aleinikoff, this map). about 1,570 Ma to 1,430 Ma correspond approximately to the
” . . . C-3 Two-mica granite (M1m) of Long Mountain pluton (index 40). Harrison D-13  Probable hornblende-biotite quartz monzodiorite (D5) of Nulhegan plu- 0-10  Foliated, muscovite-bearing biotite trondhjemite (of O02-6b) of Jeffer- time of origin of the diamictite; that the oldest ages represent an
=1 Porphyrlqc hornblende-biotite syenite (K7hx) of Plez?sa.nt Mountain plu- and others (1987); U-Pb zircon data indicate a Mississippian age ton (index 48). Arth and Ayuso (1985); Rb-Sr whole-rock isoch- son batholith (index 63). Aleinikoff and Moench (1987) and later Archean component; and that the younger ages of about 900-
ton (index 80). Foland and Faul (1977); K-Ar biotite age of 112+3 of about 350 Ma. ron age of 390+14 Ma. work by Aleinikoff; U-Pb zircon age of 454+5 Ma. 820 Ma approximately correspond to the age of high-grade meta-
Ma.. ) o ) C-4 Hornblende gabbro of unit M9hu of Androscoggin Lake plutons (index D-14  Rhyolite intrusion of Ironbound Mountain Formation (Dsir) on 0-11 Metamorphosed, foliated granitic rocks {0h1-2h and 0h2-9h) from two morphism.
K-2 Gabbro-diorite (KQ;. ﬁrs.t gmplaceql). hornblende-biotite syenite (K7hb), 74); tentative 4OAr/39Ar (hornblende) plateau ages of about 330 Thrasher Peaks (index 10), about 8 km north of Parmachenee plu- localities in Lost Nation pluton (index 53). Aleinikoff (this map). At In contrast, on the basis of single-grain U-Pb zircon studies
and po_rphyrmc blotlte granite (K1bx; last emplaced)4(c))f Mgocsmt Ma, based on two of four analyses; two analyses did not yield ton (index 13), Cupsuptic qd. Eisenberg (1982, table 3, p. 42); southern locality, U-Pb zircon and sphene analyses for samples Dunning and Cousineau (1990) inferred that the protolith of the
Megantlc pluton (1r'1de.x 102). Fol‘am.i ar?d others (1986); " Ar/~"Ar meaningful data. Analyses by Daniel R. Lux (in Lathrop, 1990), concordant U-Pb zircon age of about 414 Ma, based on one anal- from greenish-gray, medium-grained granodiorite (Oh2-9h) Chain Lakes massif can be no older than Early Cambrian. The zir-
bxotlti(c)iata ggm diorite and granite indicate emplacemenF at 124+2 furnished by J.W. Creasy (written commun., January 1993). Previ- ysis. vielded age of 442+4 Ma and show inheritance of radiogenic lead con grains, all reported to be detrital, were from diamictite sam- ]
M&.l‘ Ar/" Ar ho.mbler.lo.le data from gabbro and syenite are less ous K-Ar (hornblende) ages of 287 and 289 Ma (Northeast Utili- D-15  Hornblende-biotite granodiorite (D2-3A) of Hog Island pluton (index 5), from source about 1,500 Ma. At northern locality, U-Pb zircon pled at an outcrop near Sarampus Falls (on ME Route 27, Chain Mounta'
reliable, because of impurities and low potassium contents, but sup- ties Corporation, 1975) probably represent a Permian thermal Attean qd. Faul and others (1961, tables 1, 3, sample Me 10); K- analyses of samples from coarse-grained granite (Oh1-2h) vielded Lakes qd) within the massif, and from a block of diamictite corre- |
port an age of 124 Ma. event. Ar biotite: 367+7 Ma, recalculated to new constants (DeYoreo and same age, but without evidence of inheritance; U-Pb sphene data lated with rocks of the massif, but exposed along Riviere des
JURASSIC INTRUSIVE ROCKS DEVONIAN INTRUSIVE ROCKS others, 1989). vielded a Silurian age, probably reset from older crystallization age Plante, Quebe.c. about 80. km north of Se}rampus Falls in m?lange
. . . . ) ) ) . ) o D-16  Two-mica granite intrusive into biotite granite and granodiorite (D1-2b) of pluton. of the St. Daniels Formation. Abraded zircon s from diamic-
J-1 Granite segregations in quartz syenite (J4h) of Monadnock Mountain D-1 Dike of unmapped foliated granitic rock intrusive into, or segregated of northern lobe of Phillips pluton (index 26A), Phillips qd. Gaud- 0-12  Leucocratic hastingsite granodiorite (Oo2hl) of Landaff pluton (index tite from the massif vielded nearly concordant 07py, /206py, ages
plutons (index 44). Foland and Faul (1977); K-Ar biotite age of from, gabbro (D9B) of Sugarloaf pluton (index 24); site from ette and others (1990): Rb-Sr whole-rock isoch;'on age of 404+10 87); Aleinikoff (this map); U-Pb zircon age of 447+4 Ma. ranging from 1,841 Ma to 1,013Ma, and zircons from the Riviere
171%4 Ma. Boone (1973). Zartman and others (1970, table 1. ME sample Ma ’ N 0-13  Tonalite of Joslin Turn pluton (index 57; Oj3A); Aleinikoff and Moench des Plante locality vielded ages ranging from 2,708 to 571 Ma.
J-2 Conway-type granite (Jc1b) of Gore Mountain plutons (index 43). No. 8: recalculated using new constant); K-Ar biotite age of ’ (1992); U-Pb zircon age of 469+1.3 Ma. Dunning and Cousineau (1990) also suggested a Middle Ordovi-
Foland and Faul (1977); K-Ar biotite age of 168+3 Ma. 406+12 Ma. cian age (Taconian) for the high-grade metamorphism of the
J-3 Conway-type granite (Jc1b) of Percy pluton (index 42). Foland and D-2A  Chain of Ponds pluton (index 8), mainly hornblende-biotite granodiorite SILURIAN AND SILURIAN(?) INTRUSIVE ROCKS CAMBRIAN(?) INTRUSIVE ROCKS Chain Lakes, on the basis of one U-Pb monazite age of 468+2
Faul (1977); K-Ar biotite age of 165+4 Ma. of units D2-6 and D2-3A. Heizler and others (1986); 10Ar/3%Ar S-1 Foliated biotite granite (S1b) of East Inlet pluton (index 12). Eisenberg €-1 Trondhjemite of Boil Mountain Complex (€b3B), Spencer Lake qd, Ma.
J-4 Conway-type granite (Jc1b) of Pilot-Pliny plutons (index 55). Foland incremental release yielded mean plateau age for hornblende of (1981, 1982), and Lyons and others (1986): U-Pb zircon age of ME. Eisenberg (1982, p. 50, fig. 8); U-Pb zircon age of about 520 In view of these inconsistencies. we consider the rocks of the
and Faul (1977); K-Ar biotite age of 181+4 Ma. 373.3+2 Ma. 430i4 Ma. ‘ ’ Ma on three size fractions of zircon, but more analyses needed; Chain Lakes massif to be undated. Available data permit a Prot-
J-5 Hornblende granite porphyry (J1hx) of Pilot-Pliny plutons (index 55). D-2B  Seven Ponds pluton (index 9), mainly biotite- and hornblende-biotite S_2 busabissal falsic diles inferad e ko Teader to talkic volcanie rooks of lower concordia intercept at 120+260 Ma (calculated by Aleini- erozoic or a Cambrian age of formation, because the youngest
Foland and Faul (1977); K-Ar amphibole age of 188+5 Ma. granodiorite of unit D2-3A. Heizler and others (1986; called “Big o ri)ximal Wizl voleamic: Bicies of Silurisn. Fiontensc Fomnation koff, this map). Similarity of data from sites M-4 and €-1 permit detrital zircon (about 571 Ma) came from a rock that does not nec-
J-6  Conway-type granite (Jc1b) of Cannon Mountain pluton (index 83). lsland Pond pluton” in their paper); *CAr/3%Ar incremental FSfrx) Luons and others (1‘;18;) recal cualat edob %1; niiroff (tl}o’is interpretation that felsic igneous rocks of Jim Pond Formation essarily correlate with the Chain Lakes massif. The Chain Lakes
Foland and Faul (1977); K-Ar biotite age of 19444 Ma. release yielded mean plateau age for hornblende of 367.6+1.3 map)~.U—Iy3b zircon age of 418+4 Ma v (€jf) and Boil Mountain Complex (€b3B) are coeval, as proposed rocks are probably, but not necessarily, older than the structurally
o Conway-type granite (Je1b) of South Baldface Mountain pluton {index Ma. S-3 Ductile-m: ilonitic border zone of fa_ulted éastern slice of Moody Ledge by Bedetie {1 952) overlying Cambrian(?) Boil Mountain Complex. We emphasize
79). Foland and Faul (1977); K-Ar biotite age of 17144 Ma. D-2C  Spider Lake (Lac Araignee) pluton (index 7), mainly hornblende-biotite | ty index 89) dated at 435+3 Ma: s dovad ik bly gf the need for completion of mapping in the massif and for thor-
J-8 Conway-type granite (Jc1b) of White Mountain batholith (index 81). granodiorite of unit D2-6. Heizler and others (1986); 40Ar/39Ar pulon' (.m £ Azf ates. & =2 (cjonsx et PICRaSe fa 99 STRATIFIED METAMORPHIC ROCKS ough isotopic studies that account for the recognized rock.
Foland and Faul (1977); K-Ar biotite age of 180+4 Ma. incremental release yielded mean plateau age for hornblende of tr)ngijon?tlzatlog.s sl nlla(ga‘was lf.riparg ’ T{aSSITe gran(;tcfe © malr} M-1  Felsic lithic-crystal metatuff of proximal bimodal volcanic facies of Felsic metavolcanic(?) and hypabyssal intrusive rocks in mixed sedimen-
J-9 Conway Granite (Jc1b) of White Mountain batholith (index 81) near 367.7£1.3 Ma. o (1.n ex ), satnpled. in W icher Brooke e 1’77, ), age o Frontenac Formation (Sfrx), southeast corner of Indian Stream tary and volcanic facies of the Perry Mountain Formation (Spvs)
Redstone, NH. Eby and others (1992) obtained a K-Ar biotite age D-3  Two-mica granite (D1m), biotite granite (D1b), and porphyritic quartz ergsilization 502 Me. Sldinikatf (ihis map); Ll ziréon, qd. Aleinikoff and Moench (1985), who reported U-Pb zircon age on Gardner Mountain, just west of the western boundary of the
of 183+5 Ma from this body and five ages that range from 182+4 syenite (of D1-4bx) of Lexington batholith (index 21). Gaudette of 414+4 Ma. New zircon analyses and recalculation vield age of Littleton qd. Three sampled bodies are on a north-south power
Ma to 17144 Ma from Conway-type granite at five other localities and Boone (1985) and H.E. Gaudette (written commun., 1985); ORDOVICIAN AND SILURIAN(?) INTRUSIVE ROCKS 432+10 Ma (Aleinikoff, this map). Zircon separates were fur- line reached by Hunt Mountain Road (graded), which leads south-
in White Mountain batholith. See Foland and Faul (1977, app. 2) Rb-Sr whole-rock and mineral isochron ages of 399+3 Ma (min- 0-1 Foliated medium- and coarse-grained hornblende-biotite syenite to nished by J.C. Green. east from Monroe village (southeast part of St. Johnsbury qd) to
for other data. eral) and 39946 Ma (whole-rock). quartz syenite (S004-7h) of Jefferson batholith (index 63). Foland M-2  Felsic lapilli-metatuff of felsic volcanic lens in Smalls Falls Formation the power line at the mountain's crest; all analyses by Aleinikoff
J-10  Conway-type granite (Jc1b), hastingsite quartz syenite (J4h), and horn- D-4 Two-mica granite (D1m) of Mooselookmeguntic batholith (index 34A) and Loiselle (1981); Rb-Sr whole-rock isochron age of 441+5 Ma. (Ssff), Errol qd, NH. Aleinikoff and Moench (1985). U-Pb zircon (this map):
blende-biotite quartz monzodiorite and related rocks (J5H) of Pilot- and pegmatitic granite and pegmatite (D1mp) of Rumford (index 07 Gramie ok of Owle Hyead (index 92. 001b) and Sugar Hill (index 6. data yield an apparent age of about 434 Ma, but the data are diffi- 1. A slightly discordant intrusion, about 5 m thick, of fine-
Pliny plutons (index 55), ar.1d hgrnblende granite porphyry (J1hx) 29) and Whitecap Mountain (index 30) plutons. RE Zartman in 0o1b) plutons, and part of Jefferson batholith near Berlin, NH cult to interpret because of strong inheritance from a Proterozoic grained quartz-porphyritic metarhyolite on the south side of Hunt 0 50 MILES
of Cres%r(l)t Ra3n e ring (3llke (mdex.5.6). Randall and Foland Moench and Zartman (1976); Rb-Sr whole-rock isochron age of (index 63, 002-6b), all of Oliverian Plutonic Suite, and the White- source. The reportgd age is probably 10-20 m.y. too old for the Mountain Road at approximate center of power line; similar bod- [ - : L — |
(1986); *YAr/””Ar amphibole and biotite age of 183.2+1.8 Ma 37146 Ma (recalculated using new constant). field pluton (index 61, Oh2b) of the Highlandcroft Plutonic Suite Smalls Falls Formation. ies are common elsewhere in units Spt and Spvs. Igneous zircon 0 10 20 30 40 50 60 70 KILOMETERS
for suite as a whole. D-5  Hornblende-biotite quartz monzodiorite (D5-6) of Umbagog pluton Zartman and Leo (19é5)- U-Pb zircon data from these bodies anci M-3  Thickly bedded felsic metatuff of proximal bimodal volcanic facies of grains vielded an unrestricted age between 410 and 430 Ma; the
J-11  Conway-type granite (Jc1b) of northeastern lobe of White Mountain (index 36). Aleinikoff and Moench (1987); U-Pb zircon age of from three other pluton; of the Oliverian Plifonic Sulte frther Frontenac Formation (Sfrx). Lyons and others (1983, reported as data do not vield a precise concordia intercept.
batholith (index 81). Eby and others (1992); K-Ar biotite age of 38416 Ma_- . south were pooled to provide a single intercept with concordia at felsic dike but later determined to be volcanic); data recalculated by 2. A slightly discordant sill, 1-1.5 m thick, of massive rhyo- Figure 4. Map of metamorphic zones and plutons, and index to named plutons. Fault pattern simplified from
15544 Ma. D-6  Porphyritic biotite granite (D1bx) of Flagstaff Lake plutons (index 19B), 444+8 Ma. However, two zircon fractions from Whitefield pluton Aleinikoff (this map); U-Pb zircon, 418+4 Ma. lite lapilli tuffisite exposed near center of power line, about 1.6 km geologic map.
J-12  Ferrorichterite syenite and quartz syenite (J7h) of Hart Ledge plutons Stratton qd. Gaudette and others (1990). Rb-Sr whole-rock isoch- hav. e_ 207P'b /206py, a'g es of 457 and 459 Ma, which might be M-4  Metamorphosed fragmental sodarhyolite flow rock of dacite member of north of Hunt Mountain Road. Sill intrudes the variably felds-
(index 82). Eby and others (1992); K-Ar biotite age of 168+1 Ma ron age of 414412 Ma; revised from reported age of 408+11 Ma close to crystallization age. An age of about' AES Ma Tof the Jim Pond Formation (from €jf). Aleinikoff (this map); U-Pb data pathic quartzite and shale facies of the Perry Mountain Formation
and K-Ar amphibole age of 16345 Ma. (H.E. Gaudette, oral commun., 1990). Although data suggest a Whitefield is supported by tB e fact that the western segment of the from three of five size fractions of zircon suggest age of about 520 (Spvs), near the lower contact of the Perry Mountain and below
J-13  Mount Garfield Porphyritic Quartz Syenite (J4hx) at northwest side of possible Silurian age, the pluton intrudes and has metamorphosed pluton is intruded by the Scrag Granite as used by Billings (1937 Ma, but data from two remaining fractions indicate an older com- the level at which metavolcanic rocks typically occur in the forma-
White Mountain batholith (index 81). Eby and others (1992); K-Ar strata of Lower Devonian Seboomook Group (Dsu). b. 510-511: Oo1b), dated at 456+3 Ma (O-8) ) ponent of undetermined age; further study needed. tion. Interpreted as a feeder to stratigraphically higher volcanic
hornblende ages of 20146 Ma and 19316 Ma. D-7 Hornblende-biotite granodiorite (D2-6) of Songo pluton (index 69). 0-3 Foliate- d homblen. de—biotit~e ranodiorit _(Oh2h) of Hi hlanderoft pluton M-5  Feldspathic quartz-muscovite schist interpreted as felsic metatuff within rocks in the Perry Mountain Formation to Ironbound Mountain
J-14  Southern ring dike of Albany Porphyritic Quartz Syenite (J4hx) near Sample from locality shown on map vielded a U-Pb zircon age of s, SBY. Ligesms andg others (1 38 6): U-Pb 'rg A Of 2550 L5 mixed sedimentary and volcanic facies of Frontenac Formation Formation sequence. Igneous zrcon grains vielded an upper
southeast side of White Mountain batholith (index 81). Eby and about 382 Ma (Lux and Aleinikoff, 1985), but data are discordant Ma s ers ? Zircon age o - (Sfrv), Dixville’qd, NH. U-Pb analysis of smallest zircon grains, intercept age of 412+2 Ma.
others (1992): Rb-Sr whole-rock isochron age of 170+3 Ma. and difficult to interpret. Eight samples obtained from horn- . ’ . : o probably detrital despite euhedral habits, yielded a concordant age — . it
J-15  Riebeckite granite (J1r) of northeastern lobe of White Mountain blende-bearing northern part of pluton vielded a Rb-Sr whole-rock O=4 Fohateld porphyrltlc B it grEbediaite (D=2 of .Adamstown of 50045 Ma. Although this age was originally thought to date meta?;.hyflxitecoarkl)foo:? Zbrls tl:iiir gm?;eedgfrf;;fdsengar; Zplljaocréih?:g:ﬁ FEET
batholith (index 81). Eby and others (1992); K-Ar amphibole age isochron age of 382+34 Ma (Lux and others, 1989). Lux and oth- pluton {index 35). Lyons and others {1986}); U-Pb zircon age of the host strata (Aleinikoff and Mcench, 1985), then tentatively about 50 m to 100 m south. of Hunt Mountain Road. near the 15 000 ——— . _
of 17745 Ma. ers (1989) also reported 9Ar/3%Ar hornblende ages of 305-303 ) 452 M, » o , assigned to Jim Pond Formation (€j), the sample contained center and west side of the power line. Originally sarr;pled —— 4 WEST
J-16  Mount Osceola Granite (Jo1h) of White Mountain batholith (index 81). Ma, attributed to metamorphism associated with emplacement of OF Foliated porphyntlc hornblende-biotite granite (Oh‘.lhx) of Attean plu- rounded, frosted, obviously detrital zircon grains. Moreover, anal- tuff bed, on the basis of conspicuous intémal near contacts layer- i
Eby and others (1992); Rb-Sr whole-rock isochron age of Mississippian Sebago batholith (index 78), and 40Ar/39Ar biotite ;\(/[)n (index 2); Lyons and others (1986); U-Pb zircon age of 44324 yses of several larger size fractions of zircon from the same sample ing, but is petrographically identical to the porphyry at locality 1; .
186.8+1.2 Ma. plateau ages of about 256-247 Ma, attributed to uplift and cool- & . ) o N vielded nonsystematic U-Pb data, probably because of mixed pop- now interpreted as a flow-banded rhyolite flow or sill. Igneous zr- 10,000~
J-17  Northern ring dike of Albany Porphyritic Quartz Syenite (Jahx) of ing. 0-6 Muscov1te-rr?ol\11bden1te greisen vein in hydrothermally altered apllt.lc ulations of detrital and igneous zircon crystals. The concordant con arain vielded an upper intercept age of 4144 Ma and a i
White Mountain batholith (index 81); Eby and others (1992); K-Ar D-8  Pink, variably textured biotite granite (D1bv) of French Pond pluton granodlgrxte and quartz porphyry (Oh2f) of Catheart Mountam age of 50045 Ma is now thought to represent detritus derived 207py, /206py age of 41643 Ma. - 1
age of 17945 Ma. (index 91). Aleinikoff and Moench (1987); U-Pb zircon age of pluton (index 3). Lyons and others (1986); K-Ar muscovite age of largely from the Jim Pond Formation. Fragmental metarhyolite from proximal bimodal volcanic facies of (SSfV' SSfb) (Dlvs, DIv)
J-18  Porphyritic hornblende syenite (J7hx) at Mount Carrigain in White 365%3 Ma. 4218 Ma and BoeSy age of SLZEL Ma: Ayu§ o (1986 ebiained M-6,  Matrix of diamictite from Chain Lakes massif (€Pc) sampled about 300 Frontenac Formation (Sfrx), exposed on ridge 300-400 m north- 20 Ssfi, Ssic =
Mountain batholith (index 81). Eby and others (1992); Rb-Sr D-9  Bethlehem Granodiorite (Db2b), Mount Clough pluton (at plotted loca- an age of 4256 Ma on least altered granodiorite by Rb-Sr whole- M-6A m north of Sarampus Falls, on ME Route 27, Chain Lakes qd, and cast of Moose Bog Miense B opl, MIE, Sampled bedy is cons Dgm g == ’
whole-rock isochron age of 193+2 Ma. tion in Moosilauke qd (index 85) and in Rumney qd to the south). roc.k method. but he is not certain that this represents age of crys- at other localities (sites M-6A) in Chain Lakes and Attean qds, posed of closely paéked overlappiné rOleded lenses as much as (Dgmv) | 0 Dco ™ Dsi (Dsie, Dsif, Dsib, Dsig, Dsih, Dsir, Dsim, Dsia)
J-19  Mount Lafayette Granite Porphyry (J1hx) of northwest side of White Aleinikoff (this map); U-Pb zircon data from this locality do not tallization (Robert Ayuso, oral commun., 1987). ME. 1 m long of amygdaloidr;ll trachytic rr%etarhyolite lerises are set in SEA _| ) { Sm
Mountain batholith (index 81). Eby and others (1992); K-Ar yield a precise concordian intercept, but are consistent with the U- 0-7  Foliated quartz-porphyritic hornblende-biotite  tonalite ~ member At site M-6, R.S. Naylor (in Naylor and others, 1973) matrix of gray phyllite. U—iDb Ficon: data (Aleinikc;ff this map) indi- LEVEL Jewr N Sfrws \ Sp (Spt. Spve. Sph)
amphibole age of about 195 Ma. Pb zircon ages of 41045 Ma obtained by Aleinikoff from the Fair- (Oc3Ahx) of Chickwolnepy intrusions (index 39).  Aleinikoff and obtained a strongly discordant U-Pb zircon age of about 1,500 cate maximum age of 430 Ma; analyses did not yiéld precise age (Swrv) sa ;/\_(Sf"Wgr sfrwh)( a e
J-20  Moat Volcanics (Jmv) at North and South Moat Mountains in White lee pluton (fig. 4, index 94) and 40745 Ma (1 sigma) reported by Moench (1992); U-Pb zircon age of 467+3 Ma Ma, which has long provided the basis for assignment of a Middle owing to slight contamination k;y detrital zircon. ’ ] ) { { (Sfrv, Sfrx, Sfrb)
Mountain batholith (index 81). Eby and others (1992); Rb-Sr Kohn and others (1992) from the Indian Pond pluton (fig. 4, index 0-8  Weakly foliated biotite granite (Oo1b: Scrag Granite as used by Billings, Proterozoic age to the massif. On the basis of Rb-Sr and Sm-Nd Metamorphosed felsic tuff from proximal bimodal volcanic rocks of 5000 e
whole-rock isochron ages of 173.1+1.5 Ma (lower part of Moat), 95) and the Bellows Falls pluton in southwestern NH. 1937), in southwestern part of Jefferson batholith (index 63). whole-rock studies, Cheatham and others (1989) concluded that Ammonoosuc Volcanics (Oax) on ridge west of Moody Ledge plu- ] S9 Oge
168.2+1.2 Ma (upper part of Moat), and K-Ar whole-rock ages of D-10 Kinsman Granodiorite (Dk2bx) of Lincoln pluton (index 84) and Cardi- Aleinikoff and Moench (1987); U-Pb zircon age of 456+3 Ma. rocks of the Chain Lakes massif were deposited at some time ton (index 88), Moosilauke qd, NH. Aleinikoff (this map); U-Pb Mapped south
169+4 Ma and 162+4 Ma (trachyte in Moat). gan pluton, south of map area. Barreiro and Aleinikoff (1985) and Intrudes foliated probable granodiorite (Oh2b?) of Whitefield plu- between about 1,500 Ma and 684 Ma and were metamorphosed zircon age of 461i8 Ma. . ‘ 7 g L
Aleinikoff and Moench (1987); U-Pb zircon data indicate inherit- ton (index 61) south of Littleton, NH at about 684 Ma; on the basis of Sr-Rb mineral studies, these Metamorphosed felsic metatuff exposed just above lower contact of fel- 10.0007] (Moenen. 1950 g 2
CARBONIFEROUS INTRUSIVE ROCKS ance of radiogenic lead from a Proterozoic source, but do not date 0-9 Foliated, pink biotite granite (Oh1b) of Cambridge Black pluton (index authors conclude that the massif was metamorphosed at low grade sic volcanic member of Quimby Formation (Oqv), on west bank of
C-1, C-2 Variably textured two-mica granite (P1mv) of Sebago batholith (index rocks. 38). U-Pb zircon age of 440£8 Ma reported by Aleinikoff and at about 400 Ma. Olszewski and others (1990), using a single- Ammonoosuc River at Bath, NH; sampled bed is sharply underlain
78), pink variety (site C-1) and gray variety (site C-2). A U-Pb zir- D-11  Hornblende-biotite quartz monzodiorite (D5) of Parmachenee pluton Moench (1987) revised by later studies that vielded a concordia grain direct thermal-ionization method on zircon grains obtained by black schist of Partridgé Formation (Op) and contains rip-up 1 0] Oa?
con age of 325+3 Ma (Mississippian) was reported by Aleinikoff (index 13). Eisenberg (1982) recalculated by Aleinikoff (this map); intercept age of 468+3 Ma (upper intercept with concordia) and a from pol%c clic breccia in diamictite, obtained a wide spectrum of slivers derived from the Partridge. Aleinikoff and Moench (1992); B *
and others (1985); further studies of zircons from the same and U-Pb zircon age of about 391 Ma. lead-lead age of about 451 Ma (207pp,/206py data). Inconsistency 207py, /206py, ages ranging from 2,849+52 Ma to 824427 Ma. U-Pb zircon age of 444+4 Ma. . i
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Figure 3. Map showing tectonic association of stratified metamorphic rocks. Ordovician to Early Cretaceous
plutonic and associated volcanic rocks, undivided, are uncolored.

EXPLANATION

Metamorphic zones—Boundaries approximately located. Data are

from cited qd reports, from unpublished mapping, and from Bill-
ings (1956), Doll and others (1961), Green (1963), Albee (1968),
Thompson and Norton (1968), Lyttle (1976), Moench and Zart-
man (1976), Holdaway and others (1982), and Guidotti (in Osberg
and others, 1985)

Contact zones—Hornfels and local schist or gneiss in metamorphic

zones bordering Devonian and younger plutons that intrude
regional GS, E, and AA facies. Grades to regional AA and AB
facies near Mooselookmeguntic batholith (index 34A, 34B) and
Averill pluton (index 45) and farther southwest. Mineral assem-
blages variably contain potassium feldspar, sillimanite, andalusite,
staurolite, almandine, cordierite, and muscovite

Regional zones—Ticks point to higher rank facies. Widespread

slate, schist, and migmatitic gneiss in metamorphic zones not obvi-
ously related to individual plutons

Weakly metamorphosed—May contain local occurrences of
prehnite or pumpellyite
Greenschist—Mineral
biotite, and actinolite

assemblages variably contain chlorite,

Epidote amphibolite—Mineral assemblages variably contain
almandine, biotite, epidote, actinolite, and hornblende

Lower amphibolite—Mineral assemblages variably contain stau-
rolite, andalusite, kyanite (southwest of triple-point isobar), musco-
vite, and diopside

Middle amphibolite—Mineral assemblages contain sillimanite in
addition to minerals of AA

Upper amphibolite—Mineral assemblages commonly contain
potassium feldspar and sillimanite

Triple-point isobar—Ticks point to higher pressure mineral assem-

blages containing kyanite and lacking andalusite. From Thomp-
son and Norton (1968)

Plutons
Unnamed plutons

Named plutons—Abbreviations for related plutonic groups shown

in parentheses below: AL, Androscoggin Lake plutons; BM. Boil
Mountain Complex; CI, Chickwolnepy intrusions; HI, Highland-
croft Plutonic Suite; JT, Joslin Turn pluton and related bodies;
LM, Long Mountain pluton; NH-I to NH-V, assemblages I to V of
New Hampshire Plutonic Suite; OL, Oliverian Plutonic Suite; SL,
intrusive rocks of Second Lake rift; SE, Sebago batholith and
related bodies; WM, White Mountain Plutonic-Volcanic Suite

Bean Brook Mountain sill (NH-V)

Attean pluton (HI)

Catheart Mountain pluton (HI)

Sally Mountain pluton (HI)

Hog Island pluton (NH-III)

Skinner pluton (HI)

Spider Lake (Lac aux Araignees) pluton (NH-III)
Chain of Ponds pluton (NH-III)

Seven Ponds pluton (NH-III)

Thrasher Peaks plutons (intrusions of Ironbound Mountain
Formation)

Marble Mountain sheeted dikes (SL)

Dsd (Dsdg, Dsdl)

12 East Inlet pluton (SL)

13 Parmachenee pluton (NH-III)

14 Magalloway Mountain pluton (NH-IV)

15 Lincoln Pond pluton (NH-IV)

16 Cupsuptic pluton (NH-1V)

17 Boil Mountain Complex (BM)

18 Elephants Head pluton (NH-V)
Flagstaff Lake plutons

19A Mafic (NH-V)

19B Felsic (NH-IV)

19C Doctors Island dike (NH-V)
20 Pierce Pond pluton (NH-V)
Lexington batholith

21A Felsic (NH-IV))
21B Two-mica granite (NH-II)
22 Bog Brook pluton (NH-V)
23 Huston Brook pluton (NH-V)
24 Sugarloaf pluton (NH-V)
25 Redington pluton (NH-IV)
Phillips batholith
26A Felsic (NH-IV)
26B Intermediate (NH-III)
27 West Mountain pluton (NH-V)
28 Bunker Pond pluton (NH-IV)
29 Rumford plutons (NH-II, III)
30 Whitecap Mountain pluton (NH-II)
31 Rumford Point pluton (NH-II)
32 Howard Pond pluton (NH-IV)
33 Plumbago pluton (NH-V)
Mooselookmeguntic batholith
34A Two-mica granite (NH-II)
34B Intermediate (NH-III)
34C Mafic (NH-V)
35 Adamstown pluton (HI)
36 Umbagog pluton (NH-III)
37 Greenough Pond pluton (NH-II)
38 Cambridge Black pluton (HI)
39 Chickwolnepy intrusions (CI)
40 Long Mountain pluton (LM)
41 Owlhead Mountain pluton (WM)
42 Percy pluton (WM)
43 Gore Mountain plutons (WM)
43A Gay Brook ring dike(?) (WM)
44 Monadnock Mountain plutons (WM)
45 Awerill pluton (NH-IV)
Echo Pond plutons
46A Felsic (NH-IV)
46B Intermediate to mafic (NH-V)
47 Willoughby pluton (NH-II)
48 Nulhegan pluton (NH-III)
49 Newark pluton (NH-I)
50 Maidstone pluton (NH-IV)
51 Victory pluton, west lobe (NH-IV)
52 Victory pluton, east lobe (NH-III)
53 Lost Nation pluton (HI)
53A Morse Mountain sheet (NH-1V?)
54 Cape Horn ring dike (WM)
55 Pilot-Pliny plutons (WM)
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EXPLANATION

Parallochthonous to autochthonous rocks of Connecticut Valley
trough (CVT)

Dc Siliciclastic and local volcanic rocks of probable parallochtho-

nous and autochthonous cover sequence (Lower Devonian)

Sedimentary and volcanic rocks of Second Lake rift in Pier-
mont-Frontenac allochthon (Silurian and Silurian?)

Srw Western rift sequence

Srp Piermont sequence

Autochthonous rocks of Bronson Hill-Boundary Mountains anticli-
norium (BHBMA)—Includes Bronson Hill and Boundary Moun-
tains anticlinoriums (BHA, BMA) and Moose River synclinorium
(MRS) and Lobster Mountain (LMA) anticlinorium

Basin turbidites, shoal-facies sandstone, shallow marine to sub-
aerial volcanic rocks, and local near-shore arkose, conglomer-
ate, and calcareous rocks (Lower Devonian)

Dtsv

Near-shore conglomerate, quartzite, and calcareous rocks (Sil-
urian)

Volcanic and euxinic sedimentary rocks of Bronson Hill arc
(Ordovician; Cincinnatian, Mohawkian, and upper Whiterock-
ian)

Flysch (Ordovician, Whiterockian, to Upper Cambrian?)

o€f

€mv

Trench melange and back-arc ophiolitic volcanic rocks (Cam-
brian?)

Ophiolitic Boil Mountain Complex (Cambrian?)

Diamictite and related rocks of Chain Lakes massif (Cambrian
or Proterozoic)
Autochthonous and parautochthonous rocks of central Maine
trough (CMT)
Marine shale and wacke turbidites (Lower Devonian)

Undivided turbidites in area of migmatitic gneiss (Lower Devo-
nian and Silurian)

Sct

Conglomerate, sandstone, and proximal to distal siliciclastic
and calcareous turbidites (Silurian and Silurian?)

Contact—Dashed where approximately located

Fault—Postmetamorphic, late premetamorphic to locally postmeta-
morphic, and extensional faults, undivided
—SLRA— Approximate axial trace of Second Lake rift

M-F-T
——_—1 Monroe-Foster Hill-Thrasher Peaks line—Ticks on Monroe fault

(MNF) on side of “Vermont sequence” of Hatch (1988a and ref-
erences therein); ticks on Thrasher Peaks fault (TPF) on side of
probable parallochthonous deposits (Dc) above Piermont-Fron-
tenac allochthon; ticks on Foster Hill fault (FHF) on side of Pier-
mont-Frontenac allochthon

(mw/ Coppermine Road window—Fault-bounded area underlain by Ordovi-
cian volcanic rocks (unit Ove)

—% Silurian tectonic hinge—Arrow points to deeper part of ancestral
basin of central Maine trough. Approximate southeastern limit of
known near-shore Silurian deposits
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Schematic cross section showing relationships among units of stratified metamorphic rocks and selected approximate time boundaries (queried where conjectural).

56 Crescent Range ring dike (WM)

57 Joslin Turn pluton (JT)

58 Highlandcroft pluton (HI)

59 Remick pluton (NH-III)

60 Alderbrook pluton (NH-I)

61 Whitefield pluton (HI)

62 Cherry Mountain pluton (WM)

63 Jefferson batholith (OL)

64 Success lobe of Jefferson batholith (OL)
65 Bretton Woods pluton (NH-II)

66 Gorham pluton (NH-II)

67 Mount Hayes pluton (NH-II)

68 North Baldface pluton (SE)

69 Songo pluton (NH-III)

70 North Jay pluton (NH-II)

71 Chesterfield pluton (NH-II)

72 New Sharon pluton (NH-II)

73 Bromley pluton (NH-II?)

74 Androscoggin Lake plutons (AL)

75 Leeds pluton (NH-II)

76 Wales pluton (NH-II)

77 Sabattus pluton (NH-IV)

78 Sebago batholith (SE)

79 South Baldface Mountain pluton (WM)
80 Pleasant Mountain pluton (WM)

81 White Mountain batholith (WM)

82 Hart Ledge plutons (WM)

83 Cannon Mountain lobe of White Mountain batholith (WM)
84 Lincoln pluton (NH-IV)

85 Mount Clough pluton (NH-IV)

86 Sugar Hill pluton (OL)

87 Landaff pluton (OL)

88 Moody Ledge pluton (OL)

89 Slice of Moody Ledge pluton (OL)
90 Haverhill pluton (NH-IV)

91 French Pond pluton (NH-I)

92 Owls Head pluton (OL)

93 Sheeted dikes in Waterford (SL)

94 Fairlee pluton (NH-IV)

95 Indian Pond pluton (NH-IV)

96 Baker Pond pluton (OL)

97 Mascoma pluton (OL)

98 Smarts Mountain pluton (OL)

99 Sheeted dikes at Leighton Hill (SL)
100 Sheeted dikes at Peaked Mountain (SL)
101 Hereford Mountain pluton (NH-IV?)
102 Megantic Mountain plutons (WM)
103 Scotstown pluton (NH-IV)

104 Mont Ste. Cecile pluton (NH-IV)

Contact—Showing boundaries of plutons

i Fault—Named faults: AF, Ammonoosoc; DPF, Deer Pond; FHF, Foster
Hill; MF, Mahoosoc; MNF, Monroe; PSF, Perry Stream; TPF,
Thrasher Peaks; VRF, Victoria River
METERS
- EXPLANATION
:_4000 [Map units that combine two or more units of formation rank
5 are not shown. Subdivisions of major units are listed in paren-
3000 theses. See “List of Map Units” for explanation of map unit
C symbols]
:“2000 Devonian (Emsian) rocks
:—1000 Devonian (Seigenian and Gedinnian) rocks
[ Silurian rocks
[ SEA
[ LEvEL Ordovician rocks
31000 Cambrian(?) rocks
? 2000 Cambrian or Proterozoic rocks
L Contact
— 3000 <
C ; Boundary of change in nomenclature
- \
4000 Disconformity or unconformity
L 5000 —— — —— Approximate Ordovician-Cambrian boundary
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