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Photo 8: T h e complex pseudotach ylyte netw ork sh ow n h ere is h osted
in diabase.  P art of th e netw ork exh ibits a ladder netw ork pattern
consisting  of tw o parallel fault v eins linked by perpendicular v einlets.
An ang ular pull apart is in upper rig h t of th e imag e and an ang ular
breccia is seen in th e low er left quadrant of th e imag e.  Classifications
are from Row e and oth ers (2018).Center of the quadrangle, T9 R9
WELS.

TACONIC UNCONFORMITY(?)

Conglomerate member. Cong lomerate v aries betw een clast supported and matrix supported.
Clast-supported cong lomerates h av e clasts in contact w ith  one anoth er.  Matrix-supported
cong lomerates h av e clasts in minimal contact th at are enclosed w ith in a matrix of g ranules, very
coarse, coarse-, and medium-g rained sand.  Matrix-supported g ranule and very small pebble
cong lomerates usually h av e v ery fine and fine-g rained sand supporting  th e g ranules.  Locally th ese
can be described as cong lomeratic sandstone and/or pebbly sandstone.  Clast sh apes are
dominantly ov al to subsph erical and subrounded to w ell rounded and preferred clast orientation
such  as imbrication is absent.  P ebble-size clasts are most common, but sizes rang e from g ranule
th roug h  boulder.  W h ile most outcrops sh ow  cong lomerate th at is v ery poorly sorted, containing  a
complete rang e of sizes, some localities are pebble or cobble cong lomerate.  Outcrops of both
v arieties commonly lack bedding . W h ere present, bedding  rang es from approximately 30
centimeters (cm) to more th an one meter (m).
___Clasts are ov erw h elming ly felsic volcanic rocks, possibly of rh yolite or dacite composition.
T h ey are w h ite w eath ering , and may be porph yritic w ith  quartz and/or feldspar ph enocrysts up to 5
millimeters (mm).  Biotite or amph ibole ph enocrysts are rare. T h ese felsic clasts display textures
identical to felsite tuffs in th e Munsung un Lake Formation.  Oth er clast compositions, in order of
decreasing  commonness, include ch ert, milky and smoky quartz, slate, and diabase.  Ch ert pebbles
are most commonly g ray and black laminated; uniformly g ray black or black; medium dark to dark
g ray; and v ery rarely red.  T h ese ch ert colors are indicativ e of th e rang e of ch ert colorations
observ ed in outcrop in th e Munsung un Lake Formation.  T h e rare diabase clasts are also identical
to diabase intrusiv es in th e Munsung un Lake Formation.

Orlc

Slate member, undifferentiated. T h in-bedded siltstone and claystone slate.  Slate beds rang e in
th ickness from approximately 1 to 30 cm.  Coarse-g rained siltstone and v ery fine g rained
sandstone laminae are common.  Laminae are commonly less th an 3 mm in th ickness and are both
continuous and discontinuous.  Continuous lamina are traceable for g reater th an 1 m.
Discontinuous laminae are traceable for distances less th an 30 to 74 cm.  V ery fine and fine-
g rained sandstone beds up to 30 cm th ick are locally present.  T h ese sandstone beds exh ibit sh arp
bases and are commonly g raded.  Fine- to medium-g rained lith ic tuffs or lith ic sandstone beds are
rare.  T uff beds up to 75 cm th ick are uncommon and are not w idespread.
___P oorly preserv ed g raptolite frag ments w ere recov ered in th e south w estern part of th e
Mooseleuk Lake Q uadrang le, approximately 300 m north  of th e Mooseleuk Mountain quadrang le
boundary. At th is location a recent excav ation for road material exposed slates interbedded w ith
th e Row e Lake cong lomerate.  W ritten communication from H enry W illiams, P rofessor Emeritus
Memorial U niv ersity of New foundland, sug g ests th at th ese g raptolites fav or assig nment to th e
Late Ordov icianDicranograptus clingani and th e Pleurograptus linearis biozones.

Orlsu

Late Middle Ordovician to Early Late Ordovician [O]

Chase Lake Formation. T h e Ch ase Lake Formation is a mix of cong lomerate, sandstone, and slate.
Cong lomerate is poorly to moderately w ell sorted w ith  pebbles from 1 to approximately 6 cm (Photo 5).
P ebbles are w ell rounded and consist of fine-g rained sandstone and siltstone.  Basalt pebbles are moderately
common. T h ese display amyg daloidal textures and w h ere amyg dules h av e w eath ered out, th e pebble
resembles a v esicular basalt.  Slate pebbles are uncommon and are rectang ular in cross section.  T h e pebbles
are not w h ite w eath ering  as in th e Row e Lake Formation cong lomerate.  Anoth er difference is th e g ranules,
pebbles, and cobbles in th e Row e Lake consist of fine-g rained volcanics, w h ereas pebbles in th e Ch ase Lake
are predominantly sedimentary.  Cong lomerate beds are 50 cm to 1.5 m th ick.  Ch ase Lake Formation
sandstones are predominantly dark-g ray, fine- to medium-g rained, moderately w ell sorted lith ic sandstones.
T h e lith ic g rains are dark g ray and rounded.  Q uartz comprises less th an 25% of th e rock and is present as
rounded to w ell-rounded g rains.  Sandstone beds rang e betw een 10 and 30 cm th ick and g enerally lack
textural g rading  and oth er sedimentary structures.
___Brach iopod frag ments w ere collected from cong lomerate at one location.  Sev eral of th ese pieces can be
assig ned to th e g enus Dalmanella.  One collection reported by H all (1970) also contains th is g enera.  At th is
time th e Ch ase Lake Formation is considered late Middle or early Late Ordov ician based upon prev ious
collections and assig nment made by H all (1970).

Ocl

Metasiltstone. T h e metasiltstone member is ch aracterized by th in beds of rusty-w eath ering  g ray-
black siltstone and arg illite.  P yrite is disseminated th roug h out th e beds as submillimeter-sized
g rains.  Beds rang e betw een 2 and 10 cm in th ickness.  P arallel lamination is abundant.  Spaced
cleav ag e or v ery closely spaced joints is th e main secondary structure.  Cleav ag e or joint spacing
rang es betw een approximately 2 and 4 cm.
___T h is distinctiv e v ariant of th e Ch ase Lake Formation w as exposed in a series of borrow  pits
and pav ements during  th e 2018 field season (Photo 6). T h e member h as similarities to th e Blind
Brook Formation in th e north ern h alf of th e adjacent Mooseleuk Lake quadrang le.  T h ere are
approximately 13 kilometers separating outcrops of th e metasiltstone assig ned to th e Ch ase Lake
and outcrops of th e Blind Brook Formation.  W h ile th ere are lith olog ic similarities betw een th e
tw o, th ere is noth ing  to sug g est a temporal, stratig raph ic or structural connection betw een th e tw o
at th is time.

Ocls

PENOBSCOT UNCONFORMITY

Early Ordovician [O]

Gabbro. T w o small g abbro stocks intrude th e Ch ase Brook Formation. One crops out in th e south w estern
part of th e quadrang le and one crops out in th e north  central part of th e quadrang le.  T h e g abbro is a medium-
g rained, equig ranular g abbro.  P lag ioclase predominates ov er pyroxene.  No layering h as been recog nized.  In
th in section th e rock sh ow s alteration of all minerals.  Both aug ite and h ypersth ene are present.  Olivine, or
pseudomorph s after oliv ine, h av e not been recog nized in th in section.

Og

Chase Brook Formation. Almost ev eryw h ere th e Ch ase Brook Formation is an olistostromal deposit
consisting  of slate and ph yllite w ith  inclusions of calcareous siltstone, sandstone, g reenish -black and black
slate and ph yllite, g rayish -red siltstone slate, and micrite.  Rare outcrops demonstrate th at th e orig inal rock of
th e Ch ase Brook consisted of th inly bedded dark-g ray to g rayish -black mudstone, w ith  bedding th icknesses
less th an 10 cm. T h e unit commonly consists of a matrix of a mildly rusty to rusty-w eath ering black to g ray-
black to black ph yllite and slate.  Locally th e g ray ph yllite/slate contains discontinuous layers of g reenish -
g ray slate or ph yllite th at are ch aracteristically less th an 5 cm w ide and less th an 20 cm long .  T h e g reenish -
g ray ph yllite/slate also occurs as small subang ular blocks.  Grayish -red siltstone slate w as seen in one area
only, and w as mapped in th e adjacent Mooseleuk Lake quadrang le (P ollock, 2019) and to th e south  by H all
(1970).  T h in, discontinuous, calcareous metasiltstone beds are locally present. T h ese may be present as fold
h ing es, w h ile fold limbs are absent. Additionally, small (< 10 cm) isolated blocks of th inly bedded calcareous
metasiltstone are found w ith in th e black slate.  Beds and bed frag ments sug g est th at orig inal bedding  w as th in
(< 10 cm) in most cases.  Blocks of poorly sorted quartz-rich  sandstone are rare.  T h ese blocks rang e from a
few  centimeters to more th an a meter. T h e Ch ase Brook Formation is perv asiv ely cleav ed.  Cleav ag es are of
tw o types:  a planar slaty cleav ag e  and an irreg ular biconv ex cleav ag e producing  lens-like or ph acoidal
fragments.  P h acoidal frag ments rang e from 2 by 0.5 cm to more th an 10 by 4 cm.
___Secondary pyrite concentrations and concretions are moderately common.  Concretions are
ch aracteristically subsph erical to ov al in sh ape and are commonly less th an 8 cm on th e long est dimension.
In addition, pyrite occurs as small, finely disseminated g rains.  T h ese may be present in th in layers up to 10
cm long  by 0.5 cm th ick.  T h ese layer-like concentrations may be preserv ed disag g reg ated fold h ing es.
___Conodonts prev iously recov ered from th e Ch ase Brook Formation from th e south ern portion of th e
Mooseleuk Mountain quadrang le confirmed a middle to late Arenig  ag e (P ollock, 1993).  H all (1970)
mapped g reen and red ph yllite and slate in th e v icinity of Ch amberlain Lake at th e south end of th e
Munsung un anticlinorium.  H all (1970) placed th is stratig raph ically abov e th e Ch ase Brook Formation.
Stratig raph ic position in th e Mooseleuk Lake quadrang le h as not been establish ed due to limited exposure.
T h e outcrop located in th e Mooseleuk Lake quadrang le is surrounded by th e Ch ase Brook Formation and is
cross cut by a small g abbro stock.

Ocb

Diabase. Diabase is common as small stocks and sills. Diabase is dark g ray, g ray black, and black, fine
g rained  (< 1 mm) to medium g rained (1-5 mm).  W eath ered surfaces exh ibit oph itic and suboph itic textures
of interlocking needle-like g rains of plag ioclase feldspar and pyroxene.
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Photo 1: P eperite is a rock type commonly formed th roug h  th e
interaction of lav a and w et sediment.  In th is imag e a basalt flow  in th e
Munsung un Lake Formation (Oml) flow ed ov er, and th en incorporated,
g rayish -black ch ert into th e flow . Ch ert w ith  a g rayish -w h ite-
w eath ering  surface is common in th is map area.North of Munsungan
Lake, T8 R10 WELS.

Photo 2: T h is is an excav ated block of mottled g rayish -red Munsung un
Lake Formation  (Oml) ch ert in a recent borrow  pit.  Much  of th e ch ert
in th e Munsung un Lake Formation is h ig h ly fractured and because of
th is it is used as road bed material.  Larg e natural outcrops of th is
particular color v ariety are practically nonexistent today, but Nativ e
American apparently prized th is variety.  T h e Spiller Farm
arch aeolog ical site in W ells, Maine, h as sev eral artifacts of mottled red
ch ert.Just south of Mooseleuk Mountain, T9 R9 WELS.

Photo 3: Color-laminated ch ert, consisting  of alternating  medium-g ray
and g ray-black laminae, is th e most common v ariety in th e Munsung un
Lake Formation (Omlc). T h e distinct w eath ering  pattern w ith
alternating black or g ray-black laminae and lig h t-g ray to g rayish-w h ite
lamina is a h allmark, and occurs in numerous arch aeolog ical artifacts
found at sites th roug h out New  Eng land.Willard Ridge, T8 R9 WELS.

Photo 5: Example of Ch ase Lake Formation (Ocl) pebble
cong lomerate.East of Mooseleuk Mountain, T9 R9 WELS.

Photo 6: A rare exposure of th e siltstone member of th e Ch ase Lake
Formation (Ocls).  T h is unit crops out poorly and is only recog nized in
borrow  pits and road pav ements.Southeast of Smith Brook Pond, T9
R10 WELS.

Photo 7: T h ere are numerous small coh esiv e fault breccias th roug h out
th e Mooseleuk Mountain quadrang le.  T h is example demonstrates th e
small-scale nature of th e breccia frag ments, w h ich  consist of ang ular,
altered, fine-g rained basalt deriv ed from th e Bluffer P ond Formation.
T h e frag ments are enclosed in a fine-g rained matrix w ith in a silicified
fault less th an 40 centimeters w ide.  Slickenlines, seen in th e low er
rig h t of th e imag e, are common.  T h e fault is exposed in a larg e
excav ated area near th e end of a recently constructed (2016) log g ing
road.Northeast of Norway Pond, T9 R10 WELS.

Photo 4: T h e Bluffer P ond Formation (Obp) is ch iefly ch aracterized by
pillow  basalts like th e ones seen in th is ph oto.  Loaf-like, oval, and
circular pillow s rang e in size from approximately 15 to 75 centimeters.
Northwest of Norway Pond, T9 R10 WELS.

Munsungun Lake Formation. In th e Mooseleuk Mountain quadrang le th e formation is h eterog eneous. It
consists of volcanics, volcaniclastic sandstone, siliceous mudstone or arg illite, slate, and ch ert of v arious
colors. T h e volcanics are tuff, crystal-rich  tuff, lapilli tuff, tuff breccia and pyroclastic flow  deposits w ith
blocks up to 45 cm in size.  T uffs are uniformly microcrystalline.  W ith in th is classification th ere is a rang e of
textures from “g rainy” or “sug ary” tuffs th roug h  “ch erty tuff” and “tuffaceous ch ert” to ch ert.     Crystal-rich
tuffs are porph yritic.  P h enocrysts are most commonly euh edral feldspar up to 2 mm and/or subrounded to
rounded g rains of quartz up to 5 mm in diameter.  Small biotite (and/or amph ibole?) ph enocrysts are rare.
Lapilli tuffs contain subrounded to ang ular fine-g rained aph anitic lith ic g rains up to 3 cm w ith in an ash
matrix.  Mixed tuffs contain both ph enocrysts and lith ic g rains.  T uff breccia contains ang ular g rains of
aph anitic volcanics.  Breccia frag ments are commonly 2 to 3 cm in size.  P eperite, a mixture of basalt and
sedimentary rock th at forms th roug h  th e interaction of lav a w ith w et sediment, is rare (Photo 1).
___V olcaniclastic sandstone interbedded w ith  ch ert or arg illite is a sig nificant component in th e Munsung un
Lake Formation.  V olcaniclastic sandstones rang e from v ery fine to v ery coarse g rained.   Grains are
commonly ang ular to subrounded.  Sorting  is poor in coarser g rained rocks.  Sandstones are quartz poor.
Lith ic g rains consist of very fine g rained felsic volcanics. Feldspar is common.  Granule and pebble
cong lomerate are minor components.  P laty, elong ated, or ov al lith ic g rains are commonly imbricated in
cong lomerate beds.  Ang ular to subang ular pebbles of ch ert are locally common. Q uartz pebbles are
uncommon.
___T h e formation is w ell bedded almost ev eryw h ere. T uff beds rang e in th ickness from approximately 1 m to
more th an 4 m.  Concentrations or h orizons of ch ert rip-up clasts, subparallel to bedding  surfaces, are
common. Ch ert frag ments to 15 cm, and ch ert blocks w ith  w ell-preserv ed bedding  or lamination up to 1 m by
15 cm may be randomly distributed th roug h out th e bed.  T h ese concentrations most commonly occur near th e
base of any particular tuff bed, but may also be present at any lev el in th e bed.   Lapilli is randomly
distributed th roug h out lapilli tuff beds.  H ow ev er, lapilli g rains may concentrate in th e upper portions of beds.
Sandstone beds rang e in th ickness from 1 cm to more th an 1 m.  T h ese beds exh ibit sedimentary structures
common to turbidites. Grading  is common, but texturally uniform beds are also w idespread.  P arallel
lamination is common to abundant w h ile ripple cross lamination is uncommon.  Medium to very th ick (30 cm
to > 1 m) beds of v ery poorly sorted g ranule and pebble cong lomerate w ith  rev erse g rading are uncommon.
Ch ert rip-up clasts in th icker beds rang e in size from 3 cm to more th an 1 m long.  T h ese are commonly near
th e base of th e bed.
___Dark-g ray to g rayish-black arg illite and slate are minor components.  T h ese rock types usually are found
as th in beds (< 10 cm) betw een volcaniclastic sandstones.
___H all (1970) reported an early late Ordov ician ag e for th e Munsung un Lake Formation.  Graptolites
consistent w ith  th ose identified and reported by H all (1970) from h is Norw ay Brook location w ere found at
tw o localities during th e 2018 field season.

Oml

Bluffer Pond Formation. T h e formation consists primarily of metabasalt w h ich  exh ibits v ery w ell
dev eloped pillow  structures (Photo 4), and to a lesser extent of basaltic ag g lomerate as w ell as outcrops
w ith out pillow  or ag g lomerate structures.  Outcrops lacking  pillow  or ag g lomerate features may be sills or
larg e dikes, but current exposures do not permit classification.  W h itish -w eath ering  fine-g rained felsic tuffs
similar to th ose of th e Munsung un Lake Formation are locally present.  Current outcrop size and distribution
do not allow  th ese tuffs to be sh ow n as separate map units. P eperite is rare.  Metabasalts are typically dark
g reenish g ray to g reenish  black w ith  aph anitic texture.  P orph yritic textures and amyg dules are rare features.
P h enocrysts of plag ioclase feldspar exh ibit maximum leng th s of 4 mm by 1 mm, but most are approximately
1 mm long .  Amyg dules are circular, less th an 2 mm in diameter, and are filled w ith  calcite or ch lorite.
___P illow  structure is nearly ubiquitous.  P illow  leng th  rang es from 10 to 75 cm.   Ch ill rinds are w ell
preserv ed and are less th an 3 cm th ick.  Surface features or textures on th e pillow s surfaces consist of a
mosaic of irreg ular polyg ons.  P illow s most commonly occur in close-packed arrang ements of loaf-like
pillow s. Interarea fills are mostly lacking , but w h ere seen interareas are small breccias. Bombs in
ag g lomerates are g enerally less th an 20 cm.  Fill betw een th e bombs rang e from coarse ash  to fine lapilli.
V olume of ash  and lapilli-sized frag ments v aries on a bed by bed basis, but does not exceed 20% of th e rock.
W h ere seen ag g lomerates commonly define a stratig raph ic h orizon.
___T h e unit includes v ery minor occurrences of ch ert, found as rip-up clasts incorporated in pyroclastic flow s
and as clasts in peperite.
___Fossils w ere not found in th e Mooseleuk Mountain quadrang le.  T o th e south, H all (1970) collected
sev eral from localities w h ich  formed th e basis for assig ning  th e Bluffer P ond to th e late Middle Ordov ician at
th e time of H all’s publication.

Obp

Chert. Ch ert is an important part of th e Munsung un Lake Formation. Ch ert outcrops in th is
quadrang le h av e been intermittently mined by Nativ e Americans beg inning  approximately 11,500
B.P. and continuing  th roug h  European contact.  Artifacts of ch ert mined from Munsung un Lake
Formation outcrops h av e been recov ered from numerous arch aeolog ical sites in Maine, New
Eng land, and oth er locations in north eastern North  America (P ollock and oth ers, 1999).  Ch ert
may be found th roug h out th e Munsung un Lake Formation, but ov erall ch ert is concentrated in
th ree areas in th e Mooseleuk Mountain quadrang le: th e south east-facing  slope of Norw ay Bluff, on
W illard Ridg e, and on slopes north of Munsung an Lake.  Ch ert sediment w as volcanog enically
deriv ed (P ollock, 1987).  T h e rocks are cryptocrystalline and w ell bedded.  Beds v ary in th ickness,
but at most locations beds are less th an 30 cm th ick.   Ch ert occurs in tw o main ph ysical types.
T h e first type is a sequence of ch ert beds sev eral meters to tens of meters in th ickness.  T h is type
g enerally lacks arg illite, slate, volcaniclastic sandstone, or tuff interbeds.  It is th is type th at w as
extensiv ely quarried by early Nativ e Americans.  T h e second type occurs as th in (<15 cm)
interbeds w ith volcaniclastic sandstone and more rarely interbedded w ith  slate or arg illite.  T h e
ch ert is remarkable for its color v arieties. T h ese are:  1) structureless, g rayish-red ch ert; 2)
laminated g rayish-red ch ert; 3) g rayish -red ch ert interlaminated w ith  dark-g ray or g reenish -g ray
ch ert, or w ith irreg ular color mottles of g rayish-red and g rayish -black or dark-g reenish -g ray to
g reenish-black ch ert (Photo 2); 4) color-laminated ch ert consisting of alternating  medium-g ray
and g ray-black laminae (Photo 3).  Burrow  structures in th is color v ariety are commonly round to
ov al and black in color.  T h is v ariety h as a distinct w eath ering pattern w ith alternating  black or
g ray-black laminae and lig h t-g ray to g rayish -w h ite lamina;  5) dark-g ray to black laminated ch ert;
and 6) structureless g rayish-black ch ert. In addition to th ese dominant colors, th e follow ing  colors
are recog nized:  g reenish  black, brow nish  black, oliv e black, oliv e g ray, and g rayish  g reen.  T h in
parallel laminations are common in th ese minor color v arieties.  Small circular structures
interpreted as radiolarian fossils are locally common to all varieties.  T h e g ray-black ch ert is
similar or identical to g ray-black ch ert in V ermont and eastern New  York, and th e g reenish -g ray
v arieties are similar or nearly identical to g reenish -g ray v arieties in th e H udson V alley of New
York at Flint Mine H ill and W est Ath ens H ill near Coxsackie and W est Ath ens New  York,
respectiv ely.

Omlc

EXPLANATION OF LINES

Contact betw een rock units, of stratig raph ic or intrusiv e orig in
(w ell located, approximately located, poorly located).

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

Contact of uncertain orig in.  May represent a stratig raph ic contact or a fault.
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

H ig h -ang le fault, interpreted from truncation of units on th e map or from disruption of stratig raph ic sequence.
Arrow s indicate sense of strike-slip motion.D(dow n) and U(up) indicate sense of dip-slip motion

(w ell located, approximately located, poorly located).
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EXPLANATION OF SYMBOLS

Note: Structural symbols are draw n parallel to strike or trend of measured structural feature. Barb or tick
indicates direction of dip, if know n. Annotation g iv es dip or plung e ang le, if know n. For most planar features,
symbol is centered at observ ation point; for joints, observ ation point is at end of strike line opposite dip tick.
For linear features, tail of symbol is at observ ation point. Multiple measurements at a site are represented by
combined symbols. Symbols on th e map are g raph ical representations of information stored in a bedrock
database at th e Maine Geolog ical Surv ey. T h e database contains additional information th at is not displayed
on th is map.

Outcrop of mapped unit.
Float, presumed to represent underlying  bedrock.

Basalt flow  top (inclined).

V ein (inclined, v ertical).
Dike (inclined).

Bedding, ball indicates tops direction, if know n
(inclined, inclined w ith tops, overturned inclined, v ertical w ith  tops).
Cleav ag e in slate or ph yllite (inclined, v ertical).
Axial plane of fold (v ertical).

Joint or joint set (inclined, vertical).
T rend of g lacial striae.
P ossible arch aeolog ical quarry.
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Compositional layering  in ig neous rocks,
possible bedding  or flow  surface (inclined, v ertical).

Fault (inclined, v ertical). 
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