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Previous Work

Espenshade (1972) mapped the Moxie and Katahdin plutons and 
adjacent metasedimentary rocks between Greenville and Jo-M ary Moun­
tain. Recent reconnaissance mapping by Mark Loiselle and Gary Boone 
in portions of the White Cap Range and adjacent areas was done in 
preparation fo r  the new geologic map of Maine.
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Dan Cochran and Lyman Feero, Woodlands Division, Great Northern 
Paper Company, k indly provided a ir  photographs and maps of the f ie ld  area. 
Mark Loiselle, Maine Geological Survey, introduced me to the geology 
of the region. Bil l  Betters and Dana Weinberg, Salem State, assisted in 
the f ie ld .  I would like to extend special g ra t i tude  to Gary Boone who 
took the t im e  to v is it  the section w i th  me and o ffe red  invaluable advice and 
discussion.

Purpose o f f ie ld t r ip

The in ten t of this t r ip  is as fo l lows;

1. to introduce b r ie f ly  the e f fe c ts  of the Acadian Orogeny
along the western f lank of the Kearsarge-Central Maine 
Synclinorium w ith in  and surrounding the White Cap Range;

2. to introduce the s tra t ig raphy and s truc tu re  of the area
as demonstrated by a series of exce llent exposures along
the East Branch Pleasant River;

3. to study the sedimentary features and discuss modes of
deposition, d irections of sediment transport ,  tec ton ic  and
sedimentary environments of the Carrabasset^?) and 
Seboomook(?) in the area.

The m a jo r i ty  of this t r ip  w il l  be devoted to studying and discussing the 
l i thology and sedimentary features of the above fo rm ations  which are exposed 
in several large outcrops along the East Branch Pleasant River.

E ffe c ts  o f the Acadian Orogeny

The rocks w ith in  this area were exposed to regional de form ation  and 
two metamorphic events during the Acadian Orogeny. Chlorite  grade regional 
metamorphism and associated regional fo lding a f fec ted  the region f i r s t ,  re ­
sulting in the development of upright to s l ig h tly overturned folds which s tr ike
and plunge northeast.  In p e l i t ic  rocks fo ld ing was accompanied by the
development of nearly vert ica l  penetrative cleavage. This is best observed in 
rocks of the Carrabassett Formation which comprises a prominant slate be lt  
extending from  the White Cap Range westward to Greenvil le, and southwest 
through Monson.
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In regions adjacent to the Katahdin and Moxie plutons contact 
metamorphism produced granofels and destroyed nearly all vestige of slatey 
cleavage. In the study area rocks have been prograded to hornblende- 
hom fe ls  facies by the intrusion o f  the Katahdin p lu ton, exposed one k i lom e te r  
(.6 m ile) north of Stop 2. The ex ten t  of the con tac t  aureole, g reater  than 
5 k i lom ete rs ,  implies th a t  the closest con tac t  w ith  the pluton may not be 
to the north  but a t depth. The con tac t  metamorphism of this area is 
s t r ik in g ly  s im i la r  to th a t  of the Skiddaw Aureo le , Cumbria, England 
(R as ta l l ,  1910).

Pe li t ic  beds and laminae have developed m ed ium - to coarse-grained 
granoblastic and p o rp h y ro b la s ts  textures in which co rd ie r i te ,  andalusite and 
b io t i te  can often be recognized in hand specimen. Feldspathic and quar tz - r ich  
psam m it ic  beds have undergone less change, are generally  f in e r  grained, 
and l igh ter  in co lor.  The resultant con tras t  between the m e ta p e l i t ic  and 
m etapsam m it ic  beds and laminae enhances the v isab i l i ty  of laminations and 
grading of beds, which in regions of pervasive cleavage, are d i f f i c u l t  to 
distinguish.

S tra tif ie d  Rocks

Three units are exposed along the East Branch Pleasant River. These 
rocks can be tenat ive ly  corre la ted  w ith  the Madrid(Moench, 1971), Carrabassett 
(Boone, 1973), and Seboomook(Boucot, 1961 and Boone, 1973) fo rm at ions  along 
s tr ike  to the southwest on the basis of resemblence and s tra t ig raph ic  
relationships. However, lacking paleonto logic evidence, corre la t ion  a t  th is 
point is speculative.

M adrid (? ) F o rm a tion

The Madrid(?) along the East Branch Pleasant River is exposed in the 
core of an an t ic l ine  and along the Mud G aunt le t  Fau lt  (here named) where i t  
is brought up against the Seboomook(?). Only the upper port ion  o f  the 
fo rm a t ion  is exposed in both locations.

Where exposed, in this area, the fo rm a t io n  is a gray to purp le -gray  
b io t i te  metasandstone. The un it  is p redom inantly  massive and bedding is at 
best fa in t .  Bedding is observed near the con tac t  w ith  the overlying Carra­
basse t^? )  where fa in t ,  s l igh t ly  contorted  laminations are visable. One of 
the distinguishing charac te r is t ics  of th is un it  are the numerous greenish-gray 
ca lcs i l ica te  pods scattered throughout i t .

C arrabassett^?) F o rm a tion

The C a rra b a s se t t? )  has an est imated thickness of 1800 meters 
(5900 fe e t )  and consist of a l te rna t ing  units o f massive m etape l i te  w ith  
th in -  to medium-bedded, generally  poorly-graded m etape l i te  and metasand­
stone, w ith  rare lenses and blocks (o l is to l i ths?) of l ig h t -g ra y ,  qu a r tz - r ich  
metasandstone one to two meters th ick .  The sandy portions of graded beds 
are generally  less than 20 percent but locally  may be as high as 40 to 50 
percent.  On the fresh surface the m etape l i te  appears dark purple and 
g l i t te r y .  Porphyroblasts of andalusite and co rd ie r i te  are commonly visable.
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The weathered surface is cha rac te r is t ica l ly  p i t ted  and rough because of the 
removal of co rd ie r i te  and the resistance of andalusite, which stands out as 
small cha lky -w h ite  knots or layers.

Mass-gravity transport  appears to have played a major role in the 
deposition of the fo rm a t ion  in this area. F low(?) and incoherent slumping 
a ffected nearly 80 percent of this un it .  A t  the moment is is d i f f i c u l t  to 
state conclusively whether some of the massive metapelites were indeed 
massive, or simply well-bedded, predominantly  p e l i t ic  units which became 
homogenized by subaqueous f lo w .

>

Mass-gravity transport  w ith in  the Carrabassett(?) of this section is 
evidenced by;

1. fo ld ing and shearing o f bedding which does not conform to the 
the local s truc tu re ;

2. undisturbed beds which are sandwiched between deformed beds of
the same composit ion;

%

3. angular to subrounded blocks of bedded m etape l i te ,  metasandstone 
and massive m etape l i te  are incorporated in a deformed m a tr ix  of 
the same or s l igh t ly  d i f fe re n t  composit ion.

The fo l low ing  features, preserved in the metasediments provide in­
sight into the source and d irect ions of sediment transport  during deposition.

1. Slump Folds

a. Converging d irec t ion  of folds.

Most of the slump folds appear chaotic  ( f ig .  4) and no 
sense of motion has been conclusively determ ined. A t  Stop 
3B the fo ld  hinges are exposed and give the appearance 
of a southward d irected slump.

b. O r ien ta t ion  of fo ld  hinges
Hinges of the slump folds (Stop 3B) are roughly parallel to 
the local tec ton ic  trend. This may be coincidence or suggest 
mass-movement into a te c ton ica l ly  contro l led basin or trough.

2. M inor fa u ltin g  o f beds

Small grav ity  fau lts  suggest slumping of sediment toward the south
(Stop 4).

3. C urren t s tru c tu re s

Apparent curren t d irect ions, determined from  ripple foresets, 
indicate transport  toward the ENE, parallel to the local tec ton ic  
trend.
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4. D ip o f the fo rm a tio n

Undisturbed beds w ith in  the fo rm a t io n  have southerly  dips 2 0 °-3 0 °  
steeper than those of the overlying Seboomook(?). This may 
suggest t i l t in g  p r io r  to deposition o f the Seboomook and/or a 
steeper sou th - fac ing  depositional slope.

The lower con tac t  o f the Carrabassett( ?) and the underlying Madrid(?) 
is not exposed but can be in ferred to w ith in  a few meters. The f ine laminae 
in the Madrid(?) are contorted near the con tac t  which is overlain by a 
massive m etape l i te  un it  of the Carrabasset(?).

The upper con tac t  is well exposed a t  G aunt le t  Falls. The slumped 
beds of C a r ra b a s s e t t (?) are highly contorted  and nearly ve r t ica l .  The 
uneven surface form ed by the C a r ra b a s s e t t (?) is draped by a well-bedded, 
undisturbed, homoclinal sequence of Seboomook( ?) metasediments.

Although the upper and lower contacts are discordant they do not 
necessarily imply an in te rrup t ion  in sed imentat ion and may not be true 
unconfo rm it ies .

The Carrabassett( ?) along the East Branch Pleasant River d i f fe rs  
s l igh t ly  f ro m  th a t  at its type loca l i ty  in the Carrabassett Valley(Boone, 1973). 
The quartzwacke member does not occur in th is section, however the 
quartzwacke occurs as discontinuous lenses and is commonly missing from  
local section. In the type loca l i ty  the massive m etape l i te  underlies a 
th in ly -bedded member. In this section the massive m etape l i te  and th in ly -  
bedded units a l te rna te  and appear to have no f ixed  s tra t ig raph ic  posit ion.
The upper, discontinuous, variegated, rus ty -w ea ther ing  ca lcs i l ica te  member 
(H i ld re th  Form ation  o f Osberg and others, 1968) is missing along the East 
Branch Pleasant River. However, a un it  s t r ik in g ly  s im i la r  to this member 
is exposed 8 k i lom ete rs (5  miles) to the no rthw est,  along the south end 
of Upper Jo -M ary  Lake (see mile 20.3 of road log).

Seboomook( ?) F orm ation

Between G aunt le t  and Mud G aunt le t  Falls there is 550 meters (1800 
fe e t)  of nearly continuous outcrop. A thickness of 300 meters(985 fe e t)  of 
Seboomook( ?) is exposed along this section and can be studied in deta i l  f rom  
the basal con tac t  at G auntle t  Falls, to Mud Gauntle t  Falls where the section 
is truncated by a fa u l t  along which Madrid(?) is brought up ( f ig .  3).

The base of the Seboomook (F ig . 5) is characterized by a sequence of 
th in-bedded tu rb id i tes  consisting of th in ripple tra ins of metasandstone overlain 
by th ick  m etape l i te  (CE divisions, Bouma, 1963). There is no visable grading 
from  the metasandstone to the m etape l i te  or w ith in  the m etape l i te .  The 
th in-bedded unit  changes rapidly to th ick-bedded tu rb id i tes  (AB divisions, Bouma, 
1963) and back to th in-bedded over a re la t ive ly  short s tra t ig raph ic  thickness.
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This rapid change in sequences has been seen at other exposures in the area 
and may represent levee or basin-pla in deposits overlain by those of a prograding 
suprafan lobe (Walker, 1976).

Superf ic ia l ly  these rocks resemble the Seboomook at its type loca l i ty  
northwest across s tr ike  at Seboomook Dam(Boucot, 1961). However, these rocks 
lack the we ll-g raded, monotonous, cyc l ic  bedding cha rac te r is t ic  of the type 
section. Nevertheless, the Seboomook(?) along the East Branch Pleasant 
River closely resembles tu rb id i tes ,  mapped as Seboomook(Boone, 1973) on 
L i t t le  Poplar M t. ,  along s tr ike  to the southwest. Sediment transport  w ith in  
the Seboomook(?) in this area is p r inc ipa l ly  f rom  the south ( f igs. 5 and 6) 
and not from  the east as noted in the Seboomook to the northwest (Hall 
and others, 1972, 1976).

Local S truc tu re

The section o f the East Branch Pleasant River which w i l l  be visited 
extends from  the core of an an t ic l ine ,  exposing M adrid (?),  2.4 k i lom eters  
upstream from  Gauntle t Falls, to the axis of a fau lted  syncline at Mud 
Gauntlet Falls. The Madrid(?) and slices of the C a r ra b a s s e t t (?) have been 
juxtaposed against the Seboomook(?) along the fa u l t .  The to ta l  thickness 

covered w i ll be approx im ate ly  2250 meters(7380 fe e t ) .  This f igure  also 
represents the approximate amount of s t ra t ig raph ic  d isplacement which 
has occurred along the Mud G aunt le t  Fau lt .  This fa u l t  connects w ith  a 
major thrust which extends southwest through Wyman Lake, near Bingham, 
southwest toward the Maine-New Hampshire border (Boone, personal 
communication). To the Northeast the fa u l t  extends fo r  16 k i lom eters  
(10 miles) where i t  is truncated by the Katahdin Pluton.
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Road Log

This road log begins at the Junction of R t .  II (Brownvil le  Road) and the 
Golden Road (G reat Northern Road). For a map showing areas visited re fer to 
f igure I.

M ileage

0.0 Head south on Route II toward Brownvil le.

3.0 Cross over the West Branch Penobscot on green bridge.

6.7 Cross railroad tracks near Partr idge Cove Marina.

12.2 Stop I: Sebois Stream

An exce llen t exposure of the th in ly-bedded member of the 
C a rra b a sse t t? )  lies in the stream beneath and on both sides 
of the bridge. These rocks have not been a f fec ted  by contact 
metamorphism and exh ib i t  the low-grade regional m e ta m o r­
phism and pervasive cleavage which characterize Acadian 
de form ation  in this region.

The bridge stradles the axis o f a s l igh t ly  overturned, no r theas t-  
plunging syncline. Beds on the north  side s tr ike  N50°E and dip 
84°S w ith  tops toward the south. Beds on the south side of 
the bridge s tr ike  N55°E and dip 89°S w ith  tops toward the 
north. Bedding and cleavage are para l le l.  The nose of the 
syncline is visable beneath the bridge.

5.00 Turn o f f  R t.  II onto d i r t  road heading fo r  Jo-M ary  Lake
Campground.

Spotted horn fe ls

On the northwest corner of this in tersection is a small o u t ­
crop of m edium -gray spotted hornfels. The outcrop lies 
on the outer margin to two con tac t  areoles; tha t  of the 
Schoodic Pluton to the south and the Katahdin Pluton to the 
north . The rocks no longer exh ib it  s la te ly  cleavage but s t i l l 
mainta in  signs of fo l ia t io n .

18.80 V iew  o f Jo -M a ry  M ountain

Jo-M ary  Mountain comes into view toward the northwest.  
The mountain is composed of the same granofels we wil l  
be studying along the East Branch Pleasant River. The 
valleys surrounding the mountain are underlain by portions 
of the Katahdin and Moxie plutons.

5 3



19.8

20.30

20.66

21.20

23.90

24.40

24.70

25.25

26.10

26.40

Road enters and leaves gravel p i t .

Upper m em ber o f the C a rra b a s s e tt(?) Form ation

A rus ty -w eather ing ,  banded, ca lcs i l ica te  is exposed on the l e f t -  
hand (southwest) side of the road. These rocks may be the upper 
member of the C arrab asse t t? )  (Boone, 1973, also known as the 
H ildre th  Formation o f  Osberg and others, 1968). Compared to 
the surrounding rocks, these are highly fo lded. The upper 
member is generally th in and commonly responds to deformation 
by disharmonic fo ld ing.

The road to Jo-M ary  Campground joins f rom  the r igh t(northeast) .  
Do not tu rn ,  continue s tra igh t .

Road spli ts . Take lefthand fo rk .  Continue s tra igh t ,  passing 
three gravel-based logging roads which enter f rom  the le f t (sou th ) .

Road spli ts . Take lefthand fo rk  toward Jo-M ary  Pond.

Pass Jo-M ary  Pond, (not shown on map).

Road f rom  Cedar Mountain joins f ro m  the south. Continue 
s tra igh t.

Turn le f t (sou th )  on bum py-crunky road to Gauntle t Falls.
People having vehicles w ith  low clearance must park here and 
hitch a ride.

Stop 2: M adrid (? ) Form ation

Park in clearing on west side of road.

The remainder of the t r ip  w il l  be devoted to looking at the 
rocks along the East Branch Pleasant River. A detailed map 
i l lus tra t ing  the geology and stops along the rivers is presented 
in f igure  2.

An exposure of Madrid(?) lies along the east bank of the river 
west of the road. The rock is a purp le -gray, b io t i te  
metasandstone w ith  greenish-gray ca lcs i l ica te  pods. The 
Madrid(?) and the massive m etapeli te  a t the next stop appear 
very s im i la r  on the fresh surface. However, the metasandstone 
lacks the cord ie r i te  pits and resistant porphyroblasts of 
andalusite which characterize the weathered surface of the 
m etape l i te .  . Very fa in t  laminations can be seen on the south 
end of the outcrop near the bank.

Stop 3: C ontact between M adrid (? ) and C arrabasse t? )

Slump fo lds
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Trestle  Brk

PLEASANT
Trestle

Gauntlet Falls

GEOLOGIC SYMBOLS
Strike and dip of 

( beds. Arrow indi­
cates known topping
direction.

^Overturned syncline

Fault

Ductile shear zone

Geologic contact 
known and inferred

Seboomook (?) Well- to poorly graded, 
cyclically bedded meta 
pelite and metasand­
stone.

Carrabassett?) Massive to thinnly- 
bedded metapepelite 
with minor m e t a - 
sandstone. Bedding 
commonly contorted.

Gauntlet

Madrid(?) Massive, dark purple- 
gray biotite metasandstone

Figure 2. Geology and location o f stops along the East Branch Pleasant
River.



Park where possible allowing enough room fo r  other cars to 
pass. Walk due west to the river, approx im ate ly  60 meters.

26.90

27.30

Stop 3 A : C on tact

Extending from  the northwest shore are several small s tr ike  ridges 
of M adrid (?).  Bedding is fa in t  and o ften  contorted. The contact 
lies south of these ridges and is covered w ith  gravel.

The next set of exposures, south of the con tac t ,  are massive and 
bedded metapelites of the C a r ra b a s s e t (?) Form ation. The massive

i

m etape l i te  is best exposed on the east bank. The weathered 
surface of the granofels is highly p i t ted  and andalusite crystals 
up to I cm long are visable. Overlying the massive metapeli te  
is a bedded p e l i t ic  un it  (best exposed on the west bank) 
containing th in beds of starved ripples. The apparent paleo­
curren t indicated by ripple foresets is toward the ENE, parallel 
to the local tec ton ic  trend.

Stop 3B: Slump Folds

Walk downstream to the next set of large outcrops(approx im ate ly  
100 meters) and cross to the west bank. Looking across to the 
outcrop on the east bank several large slump folds are visable.
The axes of the folds are exposed giving the outcrop a rounded 
appearance. The fo ld  hinges appear to th icken toward the south 
and s tr ike  E-W.

Return to the road fo l low ing  the same route back. Do not 
head due east toward the road or you w ill be lost in an 
alder swamp.

D u c tile  Shear Zone

An exce l len t exposure o f a duct i le  shear zone lies about 30 
meters to the west of the road, along the east bank of the 
river. The shear zone cuts a bedded unit  of the C a r ra b a s s e t t (?). 
D i f fe re n t ia t io n  has occurred along closely spaced shear planes 
oriented a t  a s l ight angle to bedding.

Stop 4: Metasandstone lenses and /o r O lis to lith s (? )

Park where possible. Walk 300 meters due west of the road 
to the river.

A well-bedded unit  of the C a r ra b a s s e t t (?) is exposed in 
several large outcrops along the river. Many of the beds are 
30-50% psam it ic .  Beds are folded and cut locally by numerous 
small grav ity  fau lts .  A discontinuous bed and numerous 
transported blocks of massive, l igh t-co lo red ,  quartz -r ich  
meta sandstone are present. These beds are not charac te r is t ic  
of the C a r ra b a s s e t t (?) and may have been transported from  
a region o f more proximal deposition.
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27.80 Stop 5: C ontact between C a rra b a s s e tt(?) and Seboomook(?)

D eta iled  look a t Seboomook(?) Form ation 

O verturned syncline and Mud G auntle t F au lt

Park in the large clearing at the head of Gauntlet Falls. For 
this stop consult the sketch map of the river f rom  Gauntlet to 
Mud Gauntlet Falls ( f ig .  3).

Along both sides of Gauntlet Falls is a spectacular series of 
exposures showing the contact between the C a rra b a s s e t(?) and
Seboomook(?) fo rm ations.

*

Stop 5A : Rocks near the C a rra b a sse t(?) -  Seboomook(?) con tac t

Walk across the river at the head of the fa l ls .

The C arrabasse tt? )  is best exposed on the west side. On the 
w a te r-w orn  surface the rock is l ig h t -  to m edium -gray, and bed­
ding can be easily seen where present. The unit is d a rk -  to 
medium gray and appears massive on highly weathered surfaces and 
where blasted. Bedding is highly contorted where visable. Blocks 
ranging from  a few centimeters  to more than a meter in length 
lie in a surrounding m a tr ix  of m etapeli te .  Some blocks are composed 
of massive metapeli te  or sets of th in , w e l l -  to poorly-graded beds.

Looking across to to the east wall of the bedrock channel a fa in t ,  
complex fold pattern  is v isable(f igure 4). This exposure i l lustrates 
nicely the type of non-tec ton ic  deform ation which is so charac­
te r is t ic  of the Carrabassett in the area.

Figure 4. Slump folds in the Carrabassett( ?) Formation at Gauntlet Falls
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The Seboomook(?) above the c o n ta c t  consist of th in -bedded , 
poor ly -g raded  tu rb id i te s ( f ig .  5). The M e ta p sa m it ic  beds are 
less than Icm th ick  and consist of starved ripples. The
intervening m etape l i tes  are up to  15cm th ick  and show no 
grading. These beds of Seboomook would be categorized 
as CE divisions o f the Bouma sequence and may represent 
back levee, levee, or bas in -p la in  deposits.

Partial column of the Seboomook(?)

100

c
E
C

C
E
C

£
C
E

C

BOUMA DIVISIONS

E

D

C

B

massive pelite 

laminated silty
pelites

ripple cross­
laminated sand­
stone

sandstone with 
parallel lami­
nations

massive or graded 
sandstone

convolute bedding 

pillow structures 

flame structures

0 CM c 100

AB?

C

direction of grading

palecurrent direction

(key for figures 5 and 6)

Figure 5. Thin-bedded tu rb id i te s  overly ing the  Carrabassett (? ) -  
Seboomook c o n ta c t .  Most o f  th e  or ig inal sed im entary  s truc tu res  
have been preserved even though these rocks are now granofe ls .  
Preservation o f these s tru c tu re s  makes it possible to  describe the  
tu rb id i te s  according the  th e  Bouma Divis ions(Bouma, 1962) given 
above. The tu rb id i te s  at th e  base of th e  Seboomook consist 
of th in ,  s ta rve d -r ip p le  t ra in s  in te r layered  w ith  massive pe l i te  (CE).

59



Stop 5B: Th ick-bedded u n it o f the Seboomook(?)

The th in-bedded tu rb id ites  which lie over the con tac t  change 
quick ly  to  th ick-bedded, dominated by AB and BC sequences 
sequences ( f ig .  6). These rocks may represent a prograding 
suprafan lobe. The Seboomook changes back to th in-bedded 
before i t  is t runcated by the fa u l t .

Paleocurrents as determined f rom  ripples are toward the north . 

Stop 5c: O verturned syncline and beginning o f fa u lt  zone
9

m

A fa u l t  on the south l imb of an overturned syncline is exposed 
along a s tr ike  ridge approx im ate ly  5 m wide. This fa u l t  is 
the no r theas te rn -m ost fa u l t  in the Mud G auntle t  Fau lt  zone.
The fa u l t  cuts the southwestern l imb of an overturned syncline 
and brings up C arrabasse tt(? )- l ike  rocks against the Seboomook(?). 
Beds on the northeast side of the fa u l t  are th in ,  w e l l -  to poorly 
graded, and s tr ike  N80°E. These beds are overturned, dipping 
80° SE w ith  tops toward the NW.

Stop 5D : O verturned syncline in fa u lt  zone

With in the fa u l t  zone is another overturned syncline, exposed 
on a w ater  worn pavement. The fo ld  is recognized by a th ick ,  
15cm, metasandstone bed. Graded beds on the south side 
have tops toward the NE and those on the north  side have tops 
to the South.

Stop 5E: M adrid on south side o f fa u lt

South of the fa u l t  zone lies the l igh t to dark, pu rp le -g ray ,  
b io t i te  metasandstone observed a t  Stop 2. The to ta l  s t r a t i ­
graphic d isplacement along the fa u l t  is estimated a t  2250 meters
(7380 fe e t ) .
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Figure 6
exposed at stop 5b

Thick-bedded tu rb id i tes  of the Seboomook(?)
In th is  section A and B divisions

are much more prevalent and may indicate a prograding
suprafan( Walker, 1976).
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