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DESCRIP TION OF MAP  UNITS
IGNEOU S AND META-IGNEOU S U NIT S

METASEDIMENTARY  ROCKS

NHGS Open-File Disclaimer: This map and the accompanying legend(s) are understood to be
open-file products. They are draft versions of an unpublished report and represent mapping
progress at the time of completion. Newer information may exist. If you have questions, please 
contact the New Hampshire Geological Survey (NHGS) at: geology@des.nh.gov or (603) 271-1976

Topographic basemap from The National Map (USGS) vector base data, Lake
Francis 7.5' quadrangle 
Projection: North American Datum 1983 New Hampshire State Plane
Feet.
Contour Interval 20 ft
Hillshade produced from high resolution (1 meter) LiDAR data

Scale 1:24,000

Basalt d ike s — On e-m eter-thick dike of da rk, fin e-gra in ed un m eta m orphosed a lka li b a sa lt com posed of pla giocla se, da rk b rown  horn b len de, a fin e-gra in ed da rk groun dm ass,
opaques, a ugite, ca rb on a te, a n d apa tite.   L oca ted on n ortheast shore of L a ke Fra n cis northwest of the Ceda r Strea m  Ba y.  T wo a ddition a l un m eta m orphosed dikes crop out a lon g
Ceda r Strea m  a lon g the western  edge of the b iotite gra n ite.
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Ironbound  Mountain Form ation Metabasalt (?) — Fin e- to m edium -gra in ed m eta b a sa lt form s ~40-50 m  cliff in  the southeastern  corn er of the L a ke Fra n cis Qua dra n gle.  It
con ta in s possib le pillows, flow structures, m in era lized vesicles, a n d epidote kn ots as well as m eter-sca le folds.  T he volca n ics a re associa ted with a gra y b la ck phyllite a n d
m eta siltston e un it tha t is visua lly sim ila r to the Iron b oun d Moun ta in  Form a tion .  An a ttem pt in  2021 to da te these rocks fa iled due to a la ck of zircon  gra in s in  the sa m ple.
Prelim in a ry geochem ica l a n a lysis suggests tha t this un it is m ore a kin  to the m eta b a sa lts n ea r the Mon roe L in e tha n  n ea r the Dea dwa ter Ridge Fa ult, b ut m ore a n a lysis is required.
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Bim od al Metavolcanic  Roc ks — A b im oda l un it with m eta b asa lts, m eta diorites, m eta da cites, m eta rhyolites a n d m eta ign im b rites a ll in  close proxim ity, a lon g the
eastern  edge of Ceda r Strea m .  T he source of the m eta -ign im b rites (411 ± 7 Ma   Z ircon  a ge-da te) a lso is likely the b iotite gra n ite (411 ± 3 Ma) which in truded the
un derlyin g m eta b a sa lt sequen ce to west a lon g Ceda r Strea m .  T he ign im b rite is in dica ted b y a specia l sym b ol in  the cross-section .  A schem a tic feeder zon e b etween
the b iotite gra n ite a n d the ign im b rite is shown  on the cross-section .  As shown  on the m ap, we a ttem pted to da te a m a fic m eta volca n ic sa m ple a lon g Ceda r Strea m ,
b ut the zircon  recovery was poor a n d the discorda n ce high, so the 459 ± 16 MA a ge is not relia b le.  To the n orthea st appa ren tly a lon g strike in  the Secon d Con n ecticut

Metam orphose d  Biotite Granite —  “Graphic” gra n ite with specta cula r exsolution of qua rtz in  pla gioclase (m yrm ekite) in  thin  section .   Occurs as a b un da n t sills in  the m eta b asa lt
a lon g Ceda r Strea m  (as in dica ted b y the green  a n d ora n ge striped pa ttern  on the m a p a n d ora n ge lin es in  the cross-section ) a n d as less frequen t, sm a ller sills on the southern  shore of
First Con n ecticut L a ke. Occurs as la rger gra n itic b ody on T rom ley Hill where there a re m assive cliffs of 30 – 40 m eters a n d to a lesser exten t on Roun dtop Mt. U -Pb a ge da tin g of
zircon  gra in s in dica te a n  a ge of 411 ± 7 Ma, which is very sim ila r to the a ge of the m eta-ign im b rite describ ed b elow. Alon g strike to the n orthea st (ca. 20 km ) is the East In let Pluton
(sim ila r b iotite gra n ite) a lso associa ted as sills within  m eta b asa lt, which was da ted a t 430 ± 4Ma (L yon s et a l., 1986) usin g a whole rock U -T h-Pb m ethod). We pla n  to a n a lyze
zircon  gra in s from  the East In let Pluton sa m ples for U -Pb a ge da tes to verify this da te in  the Sprin g.

Gile Mountain Form ation —  Gra y to light b rown  wea therin g, va ria b ly ca lca reous feldspa thic m etasa n dston e in  b eds tha t a re 0.5 – 3 m  thick, m eta -siltston e a n d da rk gra y
phyllite.  T hese un its often  ca rry a n kerite a n d/or pyrite cub es up to 1 cm  a cross, a ltera tion of both m in era ls produces a reddish-b rown  wea therin g surfa ce. Gra ded b eddin g is ra rely
preserved; b rown  wea therin g ca rb on a te-rich len ses a re presen t loca lly.  Detrita l zircon s from  the ca lca reous m eta sa n dston e a t Murphy Da m  yielded m ultiple U /Pb a ge da te clusters
with the youn gest b ein g 413 ± 18 Ma (m a xim um  deposition a l a ge – n ot high qua lity) a n d a secon d m a xim um  deposition a l a ge from  the in tersection  of Route 3 a n d T a b or Notch
Roa d of 411 ± 10 Ma.  T his un it is correla ted with the L a c Drolet m em b er (m a xim um  deposition a l a ge of 413 ± 7 Ma a lon g the Queb ec-NH border - Perrot, 2019) of the Com pton
Form a tion  a n d the Gile Moun ta in  Form a tion  (Dgqs) in  n ea rb y Verm on t.

B'

A'

Metase d im e nts of the Fronte nac Form ation —  Metasedim en ts consist of m etasiltston es, m etasa n dston es (spa rse), phyllites a n d a wide ra n ge of volca n iclastic m eta sedim en ts.
Hom ogen ous m etasiltston e b ed thickn esses ca n  exceed 1-2 m  thick.  In som e pla ces, there a re gra ded b eds tha t preserve Boum a couplets, which occasion a lly provide top direction s,
a n d ra re ca lca reous lenses up to a m eter in  len gth. A distin ct cha ra cteristic of m uch of the Fron ten a c m eta sedim en ts is the presen ce of sufficien t chlorite to provide a green  color tha t
is un com m on  in  the Gile Moun ta in  m etasedim en ts. U -Pb zircon  a ge da tes from  a m eta volca n iclastic sedim en t / lapilli tuff on the n orth shore of L a ke Fra n cis in dica te a m a xim um
deposition a l a ge of ca. 408 ± 6 Ma.  Age a n a lysis of a sa m ple from  the n ortheast shore of L a ke Fra n cis n ea r the Dea dwa ter Ridge Fa ult with lim ited zircon  recovery (very fin e-
gra in ed m etasedim en t) yielded a m a xim um  deposition a l a ge of 443 ± 16 Ma tha t is likely sign ifica n tly older tha n  the deposition a l a ge.  Com pa rison of the a ge distrib ution s of zircon
gra in s in  the Fron ten a c a n d the Gile Moun ta in  m etasedim en ts shows tha t the Fron ten a c m etasedim en ts ha ve a un ique pea k a roun d 582 Ma, suggestin g a differen t sedim en t source a t
tha t tim e.
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Mesozoic White Moun ta in  Pluton ic-Volca n ic Suite

Devon ia n ?
Felsite Dike — On e n a rrow (ca. 10-15 cm  wide) b roa dly folded apha n itic felsite dike was loca ted on the n orthwestern  shore of L a ke Fra n cis. T his un it preda tes the last foldin g
even t.

Dgmf

Ea rly Devon ia n  Fron ten a c Form a tion m eta ign eous un its
T he rela tion ships b etween  in trusive a n d extrusive m eta ign eous rocks ca n  b e com plex a n d sub tle.  An outcrop with a b un da n t pillow m eta b asa lts or m eta-hya loclastites or lapilli tuffs or ign im b rites
tha t defin e extrusive a ctivity, ca n  a lso in clude coa rse-gra in ed m eta dia b a se. Con ta cts b etween  coa rse-gra in ed a n d fin er-gra in ed un its often  do not ha ve a n  ob vious chill zon e. T hree m eta ign eous
Fron ten a c m em b ers were defin ed:

Metad iabase — Dom in a n tly coa rser gra in ed m eta dia b a ses to m eta ga b b ros tha t a re som etim es associa ted with m eta -lapilli tuffs, pillow b a sa lts, m eta volca n iclastic
sedim en ts a n d other extrusive fea tures. Com position s a re sim ila r to the m eta b a sa lt un it (Dfrb ).  Outcrops ra n ge from  thin  sills to very la rge 30-40 m  cliffs with len gths
of kilom eters.  It was not possib le to m ap a ll occurren ces, pa rticula rly due to cha llen ges in  a ccessin g priva te property. An a dja cen t la pilli m eta-tuffa ceous sedim en t
(Dfrs) yielded a n  a ge da ta of 408 ± 6 Ma.

Metabasalt — Dom in a n tly m eta b asa lts with com m on  pillows, m eta-hya locla stites (a n d m ore ra re exha la tive horizon s) in  thicker un its just east of the Mon roe L in e
a n d just east of the Dea dwa ter Ridge Fa ult. T he pillows ra n ge from  less tha n  30 cm  to 2-3 m  in  len gth; tops ca n  often  b e determ in ed. T he m eta-hya loclastites a re b est
exposed on the south shore of First Con n ecticut L a ke.  Com position s ra n ge from  b a sa lts a n d tra chyb a sa lts to b asa ltic a n desites a n d b a sa ltic tra chya n desites. It seem s
likely tha t the m eta b asa lt sequen ce is not m uch older tha n  the m eta volca n icla stic tuffa ceous sedim en ts of 408 ± 6 Ma.

Ironbound  Mountain Form ation(?)—  Gra y b la ck phyllite plus m etasiltston es tha t appea r sim ila r to the Iron b oun d Moun ta in  Form a tion  occur a lon g the southeastern  corn er of the
qua dra n gle.  T his lithologic correla tion  m a de over the yea rs b ut is not yet supported b y a n y a ge da ta .  Wha t is differen t from  the typica l Iron b oun d Moun ta in  Form a tion  in  this a rea
is the close associa tion  of the phyllites with a m eta b asa lt un it describ ed a b ove.  Outcrops a re spa rse, b ut a b out 4 kilom eters northeast of the L a ke Fra n cis Qua dra n gle, there is well-
exposed outcrop of sim ila r lithology in  a n  old gra vel pit.  T he eastern  side of the outcrop appea rs to b e lim ited b y a fa ult con ta in in g m in era lized gouge.
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EX P LANATION OF MAP  SY MBOLS
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EX P LANATION OF LITHOLOGY  P OINT SY MBOLS

Ea rly Devon ia n ?

Ea rly Devon ia n

Ea rly Devon ia n

Dib

Dfrbv
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Di

Dgm

Dfrs

Meta-ignim brite — Exposed in  Ceda r Strea m . A schem a tic feeder zon e b etween  the b iotite gra n ite a n d the ign im b rite is shown  on the cross-section .Dfri

Z one of abundant m etam orphose d  biotite granite sills intrud ing Fronte nac Form ation m etabasalt—  Represen ted as ora n ge lin es in  the cross secion .
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