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Bedrock Geologic Map of the North Grantham 7.5' Quadrangle, New Hampshire

DESCRIPTION OF MAP UNITS
INTRUSIVE AND FAULT ROCKS

Basalt and diabase dikes (Mesozoic) — Very dense, tan-weathering, black dikes, locally with plagioclase phenocrysts and epidote-lined vugs. Two of them are up to 10
m thick, 500 m long, and contain up to 5 mm feldspar phenocrysts.

Silicified zones (Mesozoic) — Massive quartz, quartz veins in country rock, and locally silicified fault breccia, associated with the North Grantham fault system. The
most dramatic exposure is at the very south edge of the quadrangle, where a zone of parallel quartz veins and breccia, 20 meters thick, forms an east-facing cliff.

Bethlehem Gneiss (Devonian) — Quartz-feldspar-biotite-muscovite granodiorite gneiss, strongly foliated near contacts with older units. Locally contains biotite schist
xenoliths parallel to foliation. Well exposed in pavement outcrops on the hilltops south of Smith Pond. Lyons et al., 1997, cite a U/Pb zircon age of 410 +/- 5 Ma.

Metadiabase sills and dikes (probably Silurian) — Dikes and sills are abundant in Sc, Scs, and Sf, but not in DI. They are black, medium- to fine-grained hornblende
gneiss and schist with white spots of feldspar that are commonly stretched as a mineral lineation. Because the intrusions are not found in the Littleton they are likely
Silurian, perhaps part of the Comerford Intrusive Suite (Rankin et al., 2007). Over 90 occurrences were documented in this study, mostly in the NE part of the quadrangle.

OLIVERIAN PLUTONIC SUITE ROCKS

Granodiorite to quartz diorite of the Mascoma Dome (Ordovician) — Foliated, gray weathering biotite gneiss, with varying proportions of quartz, plagioclase and K-
feldspar. These rock types are peripheral to, and presumably somewhat older than, the brownish-gray granite in the core of the dome farther north, which has been dated at
450 +/- 5 Ma (Valley et al., 2019). Exposed in Rt. 4A roadcut in Upper Shaker Village, Enfield.

Granite, granodiorite and quartz diorite of the Croydon Dome (Ordovician) — Generally massive, light gray gneiss with darker gray biotite-rich layers in some
outcrops. Foliated near the contact with the overlying Ammonoosuc Volcanics. Well exposed in Skinner Brook west of the underpass where 1-89 crosses Miller Pond
Road in North Grantham. Zircons in a sample from the southern end of the dome yielded a SHRIMP-RG U/Pb age of 453.8 +/- 3.4 Ma (Valley et al., 2019).

METASEDIMENTARY AND METAVOLCANIC ROCKS

Littleton Formation (Devonian) — Dark gray to silver-gray schist, locally with thin white quartzite layers. Medium-grained with up to 10 cm staurolite porphyroblasts
east of a NNE-trending isograd east of Methodist Hill. Medium-fine-grained biotite schist and garnet schist west of the isograd, with local zones of finer-grained schist and
phyllite where S2 is well developed. Staurolite is replaced by quartz and muscovite in a retrograde zone about 400 m wide west of the unaltered staurolite isograd. Best
exposed along bike path near Montcalm, I-89 Exit 15, although some joint surfaces are unusually rusty there. Typically, natural outcrops are less rusty.
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Metavolcanic member of Littleton (Devonian) — Rusty-tan weathering, light gray, massive quartz-feldspar-biotite fine-grained felsite, locally with up to 5 mm

feldspars. Chapman (1939) reported the composition as rhyolite to quartz latite. About 100 m thick, it is well exposed at the Montcalm Golf Course and Whaleback Ski

Sf

Sc

Area, where its thickness is doubled in an F1 S-plunging fold. The metavolcanic pinches out to the south, and in the Enfield quadrangle to the north. Prismatic zircons
from a sample of the felsite at station NGM 683 yielded a preliminary Concordia Age of ca. 404 Ma (unpublished data, J.V. Strauss, pers. comm., 2020).

Fitch Formation (Silurian) — Heterogeneous unit of rusty-weathering gray schist with brown-weathering, fine-grained biotitic granofels layers, massive gray granofels,
thin gray quartzite, and various calc-silicate rocks, the most distinctive of which has a curdled texture of 2 to 6 cm lenses and anastomosing branches of gray and tan calc-
silicates. This facies lies near the top of the Fitch and bears some resemblance to the lower member of the Warner Formation (Thompson, 1985). Easily accessible Fitch
can be seen where it crosses Old Shaker Mountain Road and in the areas north and south of Chase Pond. Some rocks that are mapped as Fitch in the area south of Smith
Pond were assigned by Thompson (1988) to the Partridge Formation, an interpretation that is not supported by structural data in outcrops north of I-89. Detrital zircons
from one granofels layer at station NGM 28 yielded a maximum depositional age of ca. 415 Ma (unpublished data, J.V. Strauss, pers. comm., 2020).

Clough Quartzite (Silurian) — Massive fine-grained gray to white to pink quartzite, quartz-pebble conglomerate and well bedded quartzite with schistose partings up to
20 cm thick, locally with graded beds. Best exposed around Smith Pond and along the bike path south from I-89 Exit 15. Pitted horizons ("F" on the map) near the top of
the Clough contain calc-silicate minerals filling the molds of invertebrate fossils (Boucot and Thompson, 1963; Thompson, 1988). This unit forms the extensive open
ledges on Croydon Mountain visible from the I-89 rest area SE of Grantham. These exposures are within a hunting preserve with restricted access.

Scs

Schist member of Clough (Silurian) — Lustrous, fine- to coarse-grained quartz-muscovite-sillimanite +/- garnet schist locally with thin quartzite layers up to 20 cm
thick. Mapped separately where schist is sufficiently thick. Best observed NE of Smith Pond and along dirt road between Miller Pond and Chase Pond. Previously

interpreted as infolds of Littleton and Partridge Formation by Thompson, 1988.

Scc

Cobble conglomerate member of Clough (Silurian) — Quartzite clasts in a quartzite matrix at the base of a 27 m thick exposure of Clough Quartzite, found only

west of Eastman Hill Road at the north edge of the quadrangle. Cobbles are flattened in bedding planes and stretched into dagger-shaped ellipsoids up to 30 cm long,

Op

which plunge NE parallel to D3 fold axes.

Partridge Formation (Ordovician) — Rusty-weathering, black to dark gray carbonaceous, sulfidic, fine- to medium-grained schist, with or without garnet, locally
phyllitic where S2 is strongly developed. Can be difficult to distinguish from Littleton, which is generally more lustrous, less carbonaceous and less rusty. Locally contains
thin light gray silty layers and felsite lenses and layers, too thin to map, which may represent ash fall horizons. Local metadiabase dikes, as in Sc and Sf. Best exposed in
Great Brook east of East Plainfield and along 1-89 at the north edge of the quadrangle.

Felsic metavolcanic member of the Partridge Formation (Ordovician) — Rusty tan weathering, light gray to white felsite, indistinguishable from Oaf, but

associated with rusty schist. Contains minor mafic layers which may be younger dikes. Well exposed along Great Brook south of Churchill Way/Rt. 120 intersection.

Oa

Ammonoosuc Volcanics (Ordovician) — Dominated by pale green chlorite schist in the NW part of the quadrangle and darker green to black hornblende schist and
gneiss east of a NE-trending line, west of East Plainfield. This line would correspond to the garnet isograd in pelitic rocks. The isograd apparently loops around north and
northwest, barely entering the Enfield quadrangle, where most mafic rocks contain hornblende and Partridge schists contain garnet (Thompson, 2014). It then heads
southwest into the North Hartland quadrangle (Walsh, 2016). Well exposed at bend on Great Brook Road and at bridge near Daisy Hill Road/Rt. 120 intersection, where
pillows may be preserved.

Felsic metavolcanic member of the Ammonoosuc (Ordovician) — Rusty tan weathering, light gray to white felsite, indistinguishable from Opf, but associated with
mafic metavolcanics. Well exposed on the hills south of East Plainfield. Zircons from a rhyolite sample within Ammonoosuc, collected in the North Hartland
quadrangle to the west, yielded a SHRIMP-RG U/Pb age of 460 +/- 2 Ma (Valley et al., 2019, #A400).

|
43°32'30"N

1%’0"W 72°12I'30“W 72"1(IJ'O"W 72“7‘!30“W
G , i Topographic basemap from the USGS 1998 North Grantham 7.5' quadrangle
Scale 1:24,000 N Projection: North American Datum 1983 New Hampshire State Plane Feet.
P 1000 meter grid in UTM zone 19 North, Contour Interval 6 m
273 MILS
HANOVER ENFIELD CANAAN 0 1,000 2,000 6,000 S Hillshade produced from high resolution (1 meter) LiDAR data
P —
UTM GRID AND 2014 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET
/ 0 0.5 2
e
NHGS Open-File Disclaimer: This map and the accompanying legend(s) are understood to be
NORTH NOR ENFIELD open-file products. They are draft versions of an unpublished report and represent mapping
HARTLAND GRANTHAM CENTER 0 1 4 progress at the time of completion. Newer information may exist. If you have questions, please
/ e contact the New Hampshire Geological Survey (NHGS) at: geology@des.nh.gov or (603) 271-1976
/
CLAREMONT SUNAFEE
GRANTHAM LAKE
NORTH NORTH
Interpretive Cross Section A - A' (No Vertical Exaggeration)
NORTHEY HILL Methodist Halfmile Prospect Al
A Great Brook Hill -89 Pond Hill
900 ! e :
| Db2b 4', Scs
T 600 : N\ <\< e
< | -
|
®  300- ! DI DI X Sf
> v X Sc
@ Op / Op Opf Dlv 6‘?‘\? =
SEA LEVEL 0 . Opf \<\< = MASCOMA DOME
X Oa 002-3A
-300 \<\<
Interpretive Cross Section B - B' (No Vertical Exaggeration)
Bl
B Croyden GRANTHAM North
Meriden Mountain -89 FAULT Grantham
1500 ~
Db2b « »
1200 -
€ 9001
S X
& 6001 X — 1
5 Sc Oa
X Scs 1T |
300 DI x 001-3A Db2b
X
SEA LEVEL 0 GARNET HILL S\ZNCLINE Scs CROYDEN DOME D
\< )y
-300- 6’9\2 Oa
X Oo

43°30'0"N

‘f Overturned graded beds, S,

|~ Inclined
-|— Vertical

f Upright bedding

Trend and plunge of lineations

O Magnetite-bearing metavolcanic member of the Ammonoosuc (Ordovician) — Distinctive 50 m-thick layer within Oaf: fine-grained dark green chlorite schist with
less than 2mm euhedral magnetite. Exposed east of Hopkins Road in Meriden.
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