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EXPLANATION

Ages of plutons and migmatite rocks
Mesozoic posttectonic White Mountain Plutonic-Volcanic Suite
Intrusive rocks
Valcanic rocks

Permian (Alleghanian) posttectonic granitoids

Permnsylvanian and Mississippian posttectonic granitoids

Late and Middle Devonian post-Acadian two-mica and biotite
granitoids

Early Devonian late-tectonic metaluminous Acadian diorite to
granite

Early Devonian syntectonic Acadian peraliminous granitolds

Silurian diorite to granite—Includes East Inlet, Aver, and
Mewburyport plutons .

Late and Middle Ordovician diorite to granite—Includes
Oliverian and Highlanderoft Plutonic Suites  and
Chickwolnepy intrusions

Ordovician(?) and Late Proterozoic granitic intrusive rocks and
- migmatites
——— Contact—Conlacts of individual plutons are shown within large
areas of composite intrusions
Fault—Undifferentiated

40 Isotopic age—Mumber keved to tabulation of isctopic ages
(table 1). Small square marks a dated igneous body too
small to be shown at this scale

Fossil location—Abbreviations: ED, Early Devonian inverte-
brates; EDp, Early Devonian plants; LS, Late Sihirian inverte-
brates; ES, Early Silurian invertebrates

Devonian(?) or Ordovician(?) serpentinite and soapstone
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A, PLUTONIC MAP SHOWING ISOTOPIC AGE AND FOSSIL CONTROL

Table 1.—Isotopic ages: plutons, dikes or sills, and voleanic rocks

[Numbers are keyed to “Flutonic Map Showing Isotopic Age and Fossil Control.” Ages
are given in mega-annum (Ma, 10%). Unless otherwise indicated, uranium-lead (U/Pb)
ages are on zircon and are taken as the time of intrusion. U/Pb ages marked below
by an asterisk {+) are from a compasite discordia of several Oliverian plutons. Monazite
U/Pb ages record times at which magmas cooled below approximately 700°C,
Rubidium-strontium (Rb/Sr} ages are probable whole-rock emplacement ages, provid-
ed magmas initially were homogeneous isotopically. Potassium-argon (K/Ar) and
argor-argon (Ar/Ar) ages are on biotite and record times at which magmas cooled
below approximately 300°C; for shallowly emplaced plutons, this is slightly less than
the age of intrusion|

1. East Inlet pluton
43044 U/Pb (Lyons and others, 1986; Eisenberg, 1981)

2. Felsic metatuff of Perry Mountain Formation
418+4 U/Ph (Lyons and others, 1983}

3. Academy pluton

4. Felsic metatuff of Frontenac Formation

432410 U/Pb (LN, Aleinikoff, oral commun., May 3, 1985; Moench and
others, 1995)
5. Felsic dike from possible feeder system for number 2 above

41844 U/Pb (Lyons and others, 1983)

6. Gore Mountain granitic intrusive rocks of White Mountain Plutonic-

Volcanic Suite

16943 K/Ar (Foland and Faul, 1977)

7. Long Mountain pluton of New Hampshire Plutonic Suite
350 fapproximate) U/Pb (Harrison and others, 1987)

8. Owlhead Mountain pluton of White Mountain Plutonic-Volcanic Suite

9. Felsic metatulf of the Rangeley Formation (shown on this map as Smalls
Falls Formation)

432+ 8 U/Pb (Aleinikoff and Moench, 1987)
10. Greenough Pond pluton of New Hampshire Plutonic Suite

11. Mooselookmeguntic batholith
371£6 Rb/Sr (Moench and Zartman, 1976)

12. Umbagog Granodiorite
384+6 U/Pb (Aleinikoff and Moench, 1985)

13. Percy pluton of White Mountain Plutonic-Volcanic Suite
166+4 K/Ar (Foland and Faul, 1977)

14. Chickwolnepy Complex of Moench and others (1982)
467+4 U/Pb (Aleinikoff and Moench, 1992)

15. Cambridge Black pluton of Chickwolnepy intrasions
468+7 U/Pb [J.N. Aleinikoff, aral commun., Feb. 1994)

16. Lost Nation pluton of Highlandcroft Plutonic Suite
439+25 U/Ph (Lyons and others, 1986)
442+4 U/Pb (J.N. Aleinikoff, oral commun., June 30, 1988)

17. Pliny Range intrusive rocks of the White Mountain Phutonic-Voleanic Suite
182+4 and 18945 K/Ar (Foland and Faul, 1977)
1832 Ar/Ar (Randall and Foland, 1986)

18. Whitefield Gnelss of Oliverian Plutonic Suite
458+8 U/Pb (Zartman and Leo, 1985

19. Jefferson dome intrusive rocks of the Oliverian Plutonic Suite
441+5 Rb/Sr (Foland and Loiselle, 1981)
444+ 8* U/Pb (Zartman and Leo, 1985)
456+ 3 U/Pb (Aleinikoff and Moench, 1987)
45445 U/Pb [J.N. Aleinikofl, oral commun., Feb. 1994)

20. Crescent ring dike of the White Mountain Plutonic-Violcanic Suite

21. Highlanderoft pluton of the Highlanderoft Plutonic Suite
45045 U/Pb (Lyons and others, 1986)

22, Remick Tonalite

23. Alderbrook pluton

24, Cherry Mountain pluton (syenite) of White Mountain Plutonic-Volcanic Suite
25. Bretton Woods pluton of New Hampshire Plutonic Suite

26. Peabody River pluton of New Hampshire Plutonic Suite

27. Shelburne Woods granite dike
40671+ ? Rb/Sr (Hayward, 1983)

28. Joslin Turn pluton (VL-N.H.)
469+1.5 U/Pb (Aleinikolf and Moench, 1992)

29, Perry Mountain Formation
41444 U/Ph (uff bed), 412+ 2 U/Ph (tuffisite sill), <430 and >410 U/Pb
{rhyolite intrusive unit) (J.N. Aleinikoff, oral commun., June 8, 1990)
30. Ammoncosuc Voleanics, Moosilauke quadrangle, N.H.
44444 U/Ph (LN, Aleinikofl, oral commun., Oct. 1991)

31. French Pond Granite
36514 U/Ph (Aleinikoll and Moench, 1987)

32. Haverhill Granodiorite

33. Ammonoosuc Volcanics
4618 U/Pb {(J N. Aleinikoff, oral commun., Feb. 1994)

34. Moodv Ledge Granite of Oliverian Plutonic Suite

35. Moody Ledge Granite displaced by Mount Clough pluton
43543 U/Ph (Aleinikoll and Moench, 1987)
45547 U/Pb (AN, Aleinikofl, oral commun., June 1994)

36. Landaff dome intrusive rocks of Oliverian Plutonic Suite
444+ 8° U/Ph (Zartman and Leo, 1985)
dd47+4 U/Ph (J.N. Aleinikoff, oral commun., Feb. 1994)

37. Sugar Hill dome intrusive rocks of Oliverian Plutonic Suite
44448 U/Pb (Zartman and Leo, 1988}

38. Cannon Mountain pluton of White Mountain Plutonic-Volcanic Suite
18444 K/Ar (Foland and others, 1971)
19444 K/Ar {Foland and others, 1977)
39. White Mountain Plutonic-Volcanic Suite, chiefly Conway Granite, but
other lithologies where noted
18845 U/Pb (Tilton and others, 1957)
177 and 182 Rb/Sr (Tilton and others, 1957)
180-134 Rb/Sr, biotite (Aldrich and others, 1958)
17348 Rb/Sr, biotite (Hurley and others, 1960}
1814 K/Ar (Hurley and others, 1960)
169+3 KAAr (Foland and others, 1971}
16943 and 18144 K/Ar (Foland and Faul, 1977)
196, 193, 186, and 175 Rb/Sr, biotite (Eby and Creasy, 1983}
185 207Ph /2000h (Eby and Creasy, 1983)
19342 Rb/Sr, Carrigain Syenite Porphury (Eby and others, 1992)
187+1 Rb/Sr, Mount Osceola Granite {Eby and others, 1992)
17043 Rb/Sr, Albany Porphyritic Quartz Syenite (Eby and others, 1992)
173+£2 Rb/5Sr, lower part of Moat Volcanics (Eby and others, 1992)
16821 Rb/Sr, upper parl of Moat Volcanics (Eby and others, 1992)

20146 and 19346 K/ Ar, Mount Garfield Porphyritic Quartz Syenite (Eby
and others, 1992)

19516 K/Ar, Mount Lafayette Granite Porphury (Eby and others, 1992)

183£5, 182+4, 18014, 18044, 17844, 17144, and 1554 K/Ar (Eby
and others, 1992)

1795 K/Ar, Albany Porphyritic Quartz Syenite (Eby and others, 1992)
1775 K/ Ar, riebeckite granite (Eby and others, 1992)
169+4 and 162+4 K/Ar trachyte of Moat Volcanics (Eby and others,
1992)
40. Hart Ledge pluton of White Mountain Plutonic-Voleanic Suite

13616 K/Ar, hornblende (Weston Geophysical Co., in Hatch and
Moench, 1984)

16844 and 16345 K/Ar, biolite (Eby and others, 1992)
41. North Baldface pluton of White Mountain Plutonic-Volcanic Suite

42. Baldface pluton of White Mountain Plutonic-Velcanic Suite
17244 K/Ar (Foland and Faul, 1977)

43. Mount Tripyramid intrusive rocks (syenites and some gabbro) of White
Mountain Plutonic-Volcanic Sulte

112+5 K/Ar, homblende (Weston Geophysical Co., in Hatch and
Moench, 1984)
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Fairlee pluton of New Hampshire Plutonic Suite

41 14 U/Phb, zircon and 40045 U/Pb, monazile (Moench and Aleinikoff,
1987)

Indian Pond pluten of New Hampshire Plutonic Suite

. Balter Pond dome intrusive rocks of Oliverian Plutonic Suite

Owls Head dome intrusive rocks of Oliverian Plutonic Suite
4444-8* U/Pb (Zariman and Leo, 1985)

. Lincoln pluton of New Hampshire Plutonic Suite

<422 and >400 U/Pb, monazite and zircon (J.N. Aleinikoff, oral com-
mun.,-June 8, 1990)

Rumney pluton of New Hampshire Plutonic Suite

. Thomton pluton of New Hampshire Plutonic Suite

Campton pluton of Mew Hampshire Plutonic Suite

. Mad River pluton of White Mountain Plutonic-Volcanic Suite

17845 K/Ar, 158+4 Rb/Sr, biotite (Foland and others, 1971)

. Sandwich Mountain pluton of New Hampshire Plutonic Suite

. Sebago batholith

32547 Rb/Sr (Hayward and Gaudette, 1984)
32543 U/Pb (Aleinikofl and others, 1985)
298+2 U/Pb (LN, Aleinikoff, oral commun,, Dec. 24, 1992)

Lebanon intrusive rocks of Oliverian Plutonic Suite
431430 Rb/Sr (Naylor, 1969)

. Plainfield intrusive rocks of Oliverian Plutonic Suite

Mascoma Granite of Oliverian Plutonic Suite
450425 U/Pb (Naylor, 1969)
431430 Rb/Sr (Navior, 1969)

. Smarts Mountain Granite of Oliverian Plutonic Suite

Mount Clough pluton of New Hampshire Plutonic Suite
41045 U/Pb [N, Aleinikolf, oral commun., Jan. 4, 1989)

. dewell Hill pluton of New Hampshire Plutonic Suite

Grafton pluton of New Hampshire Plutonic Suite

Cardigan pluton of New Hampshire Plutonic Suite
411419 Rb/Sr (Lyons and Livingston, 1977)
41345 Nd/Sm {Barreiro and Aleinikoff, 1985)

. Newfound Lake pluton of New Hampshire Plutonic Suite

373 (concordant) U/Ph, monazite (LN, Aleinikofl, oral commum,, Feb.
15, 1984}

. Granite pegmatite, Holderness quadrangle

39347 U/Pb, monazite (Eusden and Barreiro, 1988)
Meredith Granite of New Hampshire Plutonic Suite

. Winnipesaukee Tonalite of New Hampshire Plutonic Suite

39243 U/Pb [LN. Aleinikoff, oral commun., Jan. 1995}

Red Hill Syenite of White Mountain Phitonic-Volcanic Suite
19944 K/Ar (Armstrong and Stump, 1971)
1904 Rb/Sr, biotite (Foland and Faul, 1977)
198.5¢1.5 K/Ar and 187.3%3 Rb/Sr (Henderson and others, 1989)

. Dssipee Mountain Complex of Kingsley (1931)

12242 K/Ar (Foland and Faul, 1977)

Green Mountain pluton of White Mountain Plutonic-Veoleanic Suite
111£3 K/Ar (Foland and Faul, 1977)

Effingham pluton
32547 Rb/Sr (Hayward and Gaudette, 1984)

Belknap intrusive rocks of White Mountain Plutonic-Voleanic Suite
15943 K/Ar (Foland and others, 1971)
161+5 Rb/Sr and 158+3 K/Ar, biotite (Foland and Faul, 1977)
169.3+1.7 Rb/Sr (Loiselle and Hart, 1978}

Merrymeeting Lake intrusive rocks of White Mountain Plutonic-
Voleanic Suite

115+10 Rb/Sr (Foland and others, 1971)
117+5 K/Ar (Foland and Faul, 1977)

Croydon dome intrusive rocks of Oliverian Plutonic Suite

Sunapee pluton of New Hampshire Plutonic Suite

3497 Rb/Sr (Hayward, 1983)

36648 Rb/Sr: recalculation by J.N. Aleinikolf {oral commun., July 20,
1990} of combined Rb/Sr data of Lyons and Livingston (1977) and
Hayward (1983)

364+2 U/Pb (Harrison and others, 1987, J.N. Aleinilkoff, oral commun.,
July 20, 1990)

Unity dome intrusive rocks of Oliverian Plutonic Suite
Sugar River intrusive rocks of Oliverian Plutonic Suite
Massasecum pluton of New Hampshire Plutonic Suite

Kearsarge pluton of New Hampshire Plutonic Suite
39345 Rb/Sr (Lyons and Livingston, 1977)

Weare pluton of New Hampshire Plutonic Suite

. Blackwater pluton of New Hampshire Plutonic Suite

39847 U/Pb, monazite (Eusden and Barreiro, 1988)

Granite sill, Gilmanton quadrangle
35947 U/Pb. monazite (Eusden and Barreiro, 1988)

. Shaker Village pluton of New Hampshive Plutonic Suite

Concord Granite of New Hampshire Plutonic Suite
365420 U/Pb (J.N. Aleinikoff, oral cormmun., Mar. 5, 1986}

37547 U/Pb, monazite [rom pegmatite in Concord Granite (Eusden and
Barreiro, 1988)

Granite sill, Gilmanton quadrangle
35947 U/Pb, monazite (Eusden and Barreiro, 1988)

Gilmanton pluton of New Hampshire Plutonic Suite

Granite sill, Gilmanton quadrangle
37247 U/Pb, monazite (Eusden and Barreiro, 1988)

New Durham pluton of New Hampshire Plutonic Suite
3777 U/Ph, monazte (Eusden and Barreiro, 1988)

Bellows Falls pluton of New Hampshire Plutonic Suite
410-405 U/Pb (T.M. Harrison, quoted by Spear, 1989)

Alstead dome intrusive rocks of Oliverian Plutonic Suite
Otter Brook pluton of New Hampshire Plutonic Suite

West Hopkinton pluton of New Hampshire Plutonic Sulte
Antrim pluton of New Hampshire Plutonic Suite

Deering pluton of New Hampshire Plutonic Suite

Clinton Grove pluton of New Hampshire Plutonic Suite

Lyndeborough pluton of New Hampshire Plutonic Suite

Hooksett pluton of New Hampshire Plutonic Suite
402+? Rb/Sr (Hayward, 1983)
365420 U/Pb (J.N. Aleinikoff, oral commun., Mar. 5, 1986)

Granite pegmatite, Suncook quadrangle
375%7 U/Pb, monazite (Eusden and Barreiro, 1988)

Barrington pluton of New Hampshire Plutonic Suite
36347 U/Pb, monazite (Eusden and Barreiro, 1958)

Rochester pluton of New Hampshire Plutonic Suite

100. Vernon dome intrusive rocks of Oliverian Plutonic Suite

101. Ashuelot pluton of New Hampshire Plutonic Suite

102. Keene and Surry dome intrusive rocks of Oliverian Plutonic Suite

444:4+8° U/Pb (Zartman and Leo, 1985)

103. Warwick dome Intrusive rocks of Oliverian Plutonic Suite

Compiled by J.B. Lyons, J.M, Alsinikoff, and W.A. Bothner, 1988-84

Prepared in coaperation with
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EXPLANATION

Metamorphic facies—Showing grade of pelitic, mafic volcanic, and cale-
silicate rocks. Lighter shade of same color across plutonic rocks indi-

cates same degree of metamorphism in plutonic rocks as in surround-

ing rocks
Regional facies

Contact facies

diopside)

— Fault—Undifferentiated

——— Metamorphic facies solid through metasedimentany,
metavolcanic, and affected plutons, dashed through younger and {or)
unaffected plutons .

— Triple-point isobar—Abbreviations;: A-S, andalusite or sillimanite or
both; K-S, kyanite or sillimanite or both

J Age of metamorphism—Shown by subseript alter metamorphic facies
label. Abbrevialions: J, Jurassic, P, Permian; P, Pennsylvanian; D,
Devonian; OZ, Ordovician to Late Proterozoic; Z, Late Proterozoic

® Sample location—Age given in mega-annum (Ma, 108) followed by
method used. Abbreviations: z, zircon U/Pb age; m, monazite U/Pb
age; b, biotite 90Ar/39Ar age; h, hornblende 40Ar/39Ar age

Devonian(?) or Ordovician(?) serpentinite and soapstone

130

444+ 8" U/Pb {Zartman and Leo, 1985)
104. Babbidge Reservoir pluton of New Hampshire Plutonic Suite
105. Marlborough pluton of New Hampshire Plutonic Sulte
106. Spaulding Hill pluton of New Hampshire Plutonic Suite
107. Troy Quarry pluton of New Hampshire Plutonic Suite
108. Gap Mountain pluton of New Hampshire Plutonic Suite
109, Cummings Pond pluton of New Hampshire Plutonic Suite

110. Hardwick Tonalite of New Hampshire Plutonic Suite

111. Fitzwilliam Granite of New Hampshire Plutonic Suite
38327 Rb/Sr (Hayward, 1983, 1987)

112. Peterborough pluton of New Hampshire Plutonic Suite
113. Whitcomb Peak pluton of New Hampshire Plutonic Suite

114. Pratt Pond pluton of New Hampshire Plutonic Suite

280£6 U/Ph, zircon, 272+2 U/Ph, monazite (J.N. Aleinikoff, aral com-
mun., Dec. 1994}

3657 U/Ph, zircon, 3657 U/Ph, monazite {(J.N. Aleinikafl, oral com-
mun., May 1995)

115. Granite, Milford quadrangle

280+5 U/Pb, monazite, 27547 lapproximate) U/Ph, zircon (Aleinikoff
and others, 1979)

116. Hollis pluton

117. Massabesic Gneiss Complex
620-600 U/Pb, orthogneiss(?) (Besancon and others, 1977)

64617 U/Ph, paragneiss, 475%? U/Pb, orthogneiss (Aleinikoff and oth-
ers, 1979)

641+ 25 Rb/Sr, paragneiss(?) (Kelly and others, 1980)

375+7 U/Ph, monazite from aplite dike in Campbell Hill fault at western
contact of Massabesic Gneiss (Barbara Barreiro, oral commun., 1990)

38442 and 27522 U/Pb, monazite In paragneisses (J.N. Aleinikolf, oral
commur., April 1993)

62318 U/Pb ion probe, orthoaneiss; earlier age of 475 (Aleinikofi and
others, 1979} discredited [(J.N. Alginikoff, oral commun., Feh. 1994)

118. Mount Pawtuckaway intrusive rocks of White Mountain Plutonic-
Volcanic Suite

12242 K/Ar (Foland and others, 1971)
128+2 Rb/5r, biotite (Eby, 1985)

119. Hudson pluton of New Hampshire Plutonic Suite

120. Onway tholeiite dike
177 K/Ar, whole rock (Sundeen and Huff, 1991)

121. Scobie Pond pluton of New Hampshire Plutonic Suite

122, Biotite granite dike
381+£2 U/Pb (J.B. Lyons, J.N. Aleinikoff, and R.E. Zarlman, this map)

123. Ayer Granodiorite
43345 U/Pb {Zartman and Maglor, 1984)

124. Chelmsford Granite of New Hampshire Plutonic Suite

125. Sweepstakes pluton

126. Island Pond pluton

127. Newburyport Complex
450415 U/Pb {(Zartman and Naylor, 1984)

418+1 U/Pb (WA Bothner and S.A. Bowring, oral commun., Feb.
1994)

128. Exeter Diorite
473437 Rh/5Sr (Gaudette and others, 1984)
40641 U/Pb (Bothner and others, 1993; oral commun,, Feb, 1994)

129. Breakfast Hill pluton

130. Appledore pluton
472410 Rb/Sr (Henri Gaudette, written commun,, 1996)

131. Quartz syenite dike
159 K/Ar {Aleinikoff, 1978)

132. Dundee Hill plulon
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EXPLANATION

Ages of plutons and migmatite rocks

Mesozoic posttectonic White Mountain Plutonic-Volcanic Suite
Intrusive rocks
Voleanic rocks

Permian (Alleghanian) posttectonic granitoids

Pennsylvanian and Mississipplan posttectonic granitoids

Late and Middle Devonian post-Acadian two-mica and biotite
granitoids

Early Devonian late-tectonic metaluminous Acadian diorite to
granite

Early Devonian syntectonic Acadian peraluminous granitoids

Silurian diorite o granite—Includes East Inlet, Aver, and 45" —

Mewburyport plutons

Late and Middle Ordovician diorite to granite—Includes
Oliverian and Highlandcroft Plutonic Suites and
Chickwolnepy intrusions

Ordovician(?) and Late Proterozoic granitic intrusive rocks and
migmatites

I
S
Contact—Contacts of individual plutons are shown within large areas of §
composite intrusions
Faults é-
Mormal faull—Ticks on downthrown side.  Jurassic through Late ~

Triassic in age, dated at approximately 160 Ma. Abbreviations:
AF, Ammonoosuc; GF, Grantham; NF, Newbury; MBF, Mesozoic

— 45

border fault; HHG, Hyland Hill graben; MLG, Mine Ledge graben; - &é\
WHG, West Hill graben &

High-angle or strike-slip fault—U on upthrewn block and D on down- .éﬁ&
thrown block or arrows where relative direction of movement is o

known. Commonly silicified or expressed as a topographic linea-
ment.  Acadian age or younger, possibly reactivated in the
Mesozoic.  Abbreviations: DRF, Dead Water Ridge: DiPF,
Diamond Pond; DPF, Deer Pond; TPF, Thrasher Peaks; BLF, Bill
Little; NHF, Northey Hill, PPF, Pine Peak: RRF, Roxbury Road;
PF, Pinnacle; SF, Spofford; CHF, Campbell Hill: SLF, Silver Lake:
FHiF, Flint Hill; MHF, Misery Hill ;

High-angle thrust fault or shear zone—Filled sawteeth on upper plate.
Characterized by strong ductile fabric. Acadian age or younger.
Abbreviations: PTF, Portsmouth; TBF, Tunnel Brook

Low-angle thrust fault or normal slide—Open sawteeth on upper plate.
Dashed where location is inferred. Generally folded. Acadian age
pre- and (or) synmetamorphic.  Abbreviations: MF, Mahoosuc;
PMF, Plumbago Mountain; TF, Thornton; FHF, Foster Hill; MNF,
Monroe; CF, Canterbury; CPF, Chesham Pond; BHF, Brennan Hill

Premetamorphic breccia—Angular clasts of varying sedimentary pro-
tolith scattered through a matrix of sulfidic black phyllite

Folds
Anticline or antiferm—Early (full arrow) and late (half arrow) Acadian
Syncline or synform—Early (full arrow) and late (half arrow) Acadian
Overturned anticline or antiform
Overturned syncling or synform

Nappe—~Abbreviations: SN, Skitchewaug: BN, Bernardston; FMN, Fall
Mountain; CN, Cornish; BHN, Blue Hills

Silurian tectonic hinge
Devonian(?) or Ordovician(?) serpentinite and soapstone
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