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Ed i tor’s Note

This map and re port were orig i nally sub mit ted to the Maine Geo log i cal Sur vey in 1996 as part of a larger pro ject.  The re sults
were in cor po rated in the bed rock geo logic map of the Port land 30’ x 60’ quad ran gle, a re gional com pi la tion pub lished by the Maine
Geo log i cal Sur vey in 1998 (H.N. Berry IV and A.M. Hussey II, Bed rock ge ol ogy of the Port land 1:100,000 quad ran gle, Maine and
New Hamp shire, Open-File Map 98-1).

We are glad to fi nally pub lish the de tailed map and re port for the Saddle back Hills, which show the large amount of data col -
lected in this small area, and de scribe the ev i dence and rea son ing which have led to the cur rent un der stand ing of the bed rock ge ol ogy.  
In com pil ing the re gional map, sev eral de ci sions were made about how to in cor po rate the rocks of the Saddle back Hills.  In par tic u lar,
the un named rock units mapped in the Saddle back Hills were as signed to for ma tions on the re gional map in the fol low ing way.

Saddle back Hills Port land re gional map
(this re port) (Berry and Hussey, 1998)
Sgm Sr
Ss Srb
Sr Srlm
Sg DOsf
Sm Srm

One of the sig nif i cant ques tions raised at the time, and which still re mains, con cerns the age re la tion ship and strati graphic se -
quence of the five units.  In the ab sence of pri mary top ping in di ca tors from the strat i fied rocks, Schoonmaker de scribes the rocks from 
east to west, and is non-com mit tal on the in ter pre ta tion of strati graphic se quence.  Berry and Hussey, in con sid er ation of the re gional
strati graphic se quence and pat tern of units, as signed most of the rocks to the Rindgemere For ma tion (Sr) and adopted Schoonmaker’s 
sug ges tion (this re port, p. 2) of a fault be tween the east ern unit of migmatite (Sm) and the ad ja cent granofels (Sg).

In ed it ing the cur rent map and re port, it was de cided to re tain the in teg rity of Schoonmaker’s orig i nal 1996 map and re port. 
Even though a some what dif fer ent strati graphic and struc tural in ter pre ta tion was pre sented in the mean time (Berry and Hussey,
1998), the orig i nal work is still valid.

Henry N. Berry IV
Maine Geo log i cal Sur vey
June, 2012
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IN TRO DUC TION

The area de scribed in this re port con tains a group of small
moun tains known as the Sad dle back Hills in the town ships of
Se bago and Bald win, south west ern Maine. It in cludes por tions
of the U.S. Geo logi cal Sur vey North Se bago, Steep Falls, and
Cor nish 7.5' quad ran gles. The field area is bounded ap proxi -
mately by Route 113 on the south and west, Route 107 on the
east, and Doug las Hill Road to the north (see ac com pa ny ing
map). The Sad dle back Hills rise above the Se bago Lakes re gion
which stretches across a low- lying area sev eral miles to the north 
and east. The Sad dle back Hills rise to a height of 1000'- 1300'
above sea level and pro vide an area of good bed rock ex po sure,
es pe cially along the south- facing side of a gen er ally east-
 northeast- trending ridge which tra ver ses nearly the en tire field
area. The ridge is di vided into sepa rate peaks by sad dles, pre -
suma bly from which the name of the hills is de rived. 

Field work was con ducted dur ing the sum mer of 1996 at
the be hest of the Maine Geo logi cal Sur vey as part of a re gional
proj ect to map the bed rock ge ol ogy of the Port land 1:100,000-
 scale map sheet. Ad di tional fund ing for this proj ect was pro -
vided through the STATE MAP pro gram of the U.S. Geo logi cal
Sur vey un der the Na tional Geo logic Map ping Pro gram. Map -
ping was con ducted pri mar ily at 1:24,000 scale. Some de tailed
work was done at a scale of 1:12,000 to pro vide a bet ter un der -
stand ing of the con tact re la tions in the Bald Moun tain area. This
re port con cen trates on the rock types, dis tri bu tion, and struc tural 
as pects of the me tasedi men tary rocks. While in tru sive ig ne ous
rocks are ubiq ui tous, they were not stud ied in de tail for the pres -
ent proj ect. 

Pre vious bed rock map ping in the area in cludes the Kezar
Falls 15- minute quad ran gle (Gil man, 1977), that cov ers the
west ern part of the Sad dle back Hills at 1:62,500 scale. Geo logic
fea tures along a more de tailed tra verse across the Sad dle back
Hills are de scribed in an un pub lished map and re port sub mit ted
to the Maine Geo logi cal Sur vey by R.A. Gil man (un pub lished
data) and sum ma rized in an ab stract (Gil man, 1988). These
works, par ticu larly the un pub lished re port, in di cated that stra -
tigraphic re la tion ships of re gional im por tance are pres ent in the

Sad dle back Hills, and pro vided some use ful in sights for the
pres ent map ping. 

The me tasedi men tary rocks of the Sad dle back Hills are as -
signed to ei ther the lower mem ber of the Rindge mere For ma tion
(DSrb) or to the Vas sal boro For ma tion (SOv) on the Bed rock
Geo logic Map of Maine at 1:500,000 scale (Os berg and oth ers,
1985). The rocks are in ferred to be of Or do vi cian to De vo nian
age based on cor re la tions with rocks of other ar eas by Gil man
(1988; 1991), Marv in ney (1995), and Hussey (1996). The in tru -
sive rocks are simi lar to those of the nearby Se bago plu ton of
Car bon if er ous age (Os berg and oth ers, 1985; Tomas cak and oth -
ers, 1996). Simi lar gran itic rocks, pre sumed to be also of Car -
bon if er ous age, are de scribed and mapped to the south in the
Stan dish quad ran gle (Hussey, 1996) and to the east in the Ray -
mond quad ran gle (Creasy, 1996). There have not been any age
de ter mi na tions for rocks of the Sad dle back Hills them selves.

DESCRIPTION  AND  STRATIGRAPHY  OF  THE 
METASEDIMENTARY  ROCKS

Five ma jor lithos tra tigraphic units have been mapped (Sm,
DOg, Sr, Ss, and Sgm). Four thin mem bers within these units
were also mapped (Smc, Sms, Srg, and Ssc). The en tire se quence 
is gen er ally west- dipping. The base is in ferred to be to the east,
al though pri mary top ping di rec tions were not rec og nized in the
mig ma tized rocks in this study. Gil man (un pub lished data) re -
ports nu mer ous top ping di rec tions which sug gest that the se -
quence is up right.  How ever, the beds in many places are
in verted due to fold ing so the top ping di rec tion of the se quence
re mains un cer tain. In the fol low ing dis cus sion, the units are de -
scribed from east to west. 

The rocks have been meta mor phosed to high grade and
mig ma tized ex ten sively. While small- scale pri mary fea tures are
oblit er ated by re crys tal li za tion, rel ict bed ding is of ten pre served
in the form of com po si tional lay er ing. A strong fo lia tion is pres -
ent in most rocks, most of ten de fined by par al lel ori en ta tion of
mica grains. The re gional meta mor phic grade is in the sil lima nite 
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zone. Sil lima nite clumps are pres ent in most of the litho logic
units found in the field area. The sil lima nite min eral growth is as -
so ci ated with a strong schistosity- producing meta mor phic
event. Gar net is pres ent, but it is not as so ci ated with cleav age de -
vel op ment and ap pears to post- date the growth of sil lima nite,
based on cross- cutting re la tion ships be tween the gar net, sil lima -
nite, and cleav age seen at lo ca tion 287 (see map).

Banded biotite- quartz- feldspar mig ma tite (Sm)

This banded mig ma tite un der lies the east ern part of the
field area. De spite this unit's wide dis tri bu tion, it shows lit tle
varia tion with the ex cep tion of a sul fidic schist mem ber (Sms)
and calc- silicate mem ber (Smc), shown sepa rately on the ac com -
pa ny ing map. The unit is dis tinc tively banded (bed ded?) with
coarse- grained quartz + feldspar- rich lay ers al ter nat ing with
coarse- grained biotite- muscovite schist. The psam mitic and in -
ter ven ing schist lay ers are typi cally 2-5 cen ti me ters (cm) thick.
Coarse- grained tour ma line is lo cally pres ent and me dium- to
fine- grained gar net is com mon. Oc ca sion ally, coarse- grained
mus co vite up to sev eral cen ti me ters across deco rates the sur face
of biotite- muscovite schist lay ers and cross- cuts the strong
biotite- controlled fo lia tion. Finer- grained mus co vite is pres ent
par al lel to the fo lia tion. 

Along Doug las Hill Road (sta tion # 300 and 301) a sul fidic, 
graphite- bearing schist (Sms) oc curs. This unit is at least 3 me -
ters thick and weath ers deeply to a yellow- brown color. This unit 
is poor in the psam mitic com po nent that char ac ter izes the rest of
the mig ma tite unit. Near the west ern edge (top?) of the unit, near
the con tact with the biotite- quartz- feldspar grano fels unit, a sec -
tion of mas sive, fine- to medium- grained, calc- silicate grano fels
is found (Smc). This unit, con tain ing di op side, epi dote, and ac ti -
no lite, is found at sev eral lo ca tions near the con tact in the mid dle
and south east ern part of the field area.

Biotite- quartz- feldspar grano fels (DOg)

The grano fels of this unit is medium- grained and shows
vari ous bed ding styles. It may be pres ent in out crop as well-
 bedded (1 mm - 15 cm thick beds), poorly- bedded, or mas sive.
As the term grano fels im plies, the rock has a rela tively non-
 foliated and equi granu lar tex ture, al though bed ding is usu ally
pla nar and lat er ally con tinu ous. Out crops weather to a light gray
color with a rough sandpaper- like sur face. Fresh sur faces dis -
play a fine speck led “salt and pep per” ap pear ance; the abun dant
(~75%) non- foliated white quartz and feld spar is sprin kled with
bio tite (~25%) that shows a weak fo lia tion. More quartz- rich in -
ter beds (2-10 cm thick) are com mon, es pe cially in the east ern
(lower?) half of the for ma tion. Lo cally, tour ma line grains 1-5 cm 
long are pres ent. Some ho ri zons within the grano fels may con -
tain up to 50% feld spar. These feld spathic beds are gen er ally
mas sive on the out crop scale. The biotite- quartz- feldspar grano -
fels unit is eas ily the most dis tinc tive unit in the field area. 

The west ern bound ary (top?) of the grano fels is marked by
a 5-15 me ter thick layer of rusty, brown- weathering pe li tic
grano fels. Out crops are well- cleaved and crum bly due to the sig -
nifi cant amount of mus co vite. This ho ri zon grades into the struc -
tur ally over ly ing rhyth mite (Sr). A 20- 50 me ter thick layer of
grano fels (Srg) near the base(?) of the rhyth mite unit is nearly
iden ti cal with rock of the grano fels unit. The con tact be tween the 
two units is marked by the pres ence of gar net in rocks of the ryth -
mite unit. No litho logic changes were noted near the east ern con -
tact (base?) of the grano fels unit, al though the con tact with the
bio tite mig ma tite (Sm) was not ob served. 

The map width of the grano fels unit de creases to ward the
north. It is thin nest (~100 me ters across) on the north flank of
Bald Moun tain. It may be thin ner far ther north, but the ex po sure
north of Doug las Hill Road is not suf fi cient to al low its map
width to be meas ured there. South of Bald Moun tain it thick ens
sub stan tially (to ~1000 me ters across). A lobe of the Se bago plu -
ton pres ent in the south east part of the field area in trudes the
grano fels. Ex po sures of grano fels are pres ent on both sides of
this lobe. The map width across the plu ton from the east ern con -
tact with the mig ma tite to the west ern con tact with the well-
 bedded rhyth mite sug gests a dra matic thick en ing of the grano -
fels unit (~2500 me ters). Note that these de scrip tions ref er only
to the width of the unit on the map; there has been no at tempt to
es ti mate stra tigraphic thick nesses due to struc tural com plex ity
and un cer tain vol ume of in tru sive rock.

In the Stan dish quad ran gle, Hussey (1996) mapped a simi -
lar grano fels unit as the Hutchins Cor ner For ma tion. Its map
width there is over 4 miles, with steeply dip ping beds. Pre vious
work ers have in di cated that in the Sad dle back Hills area, ei ther
the west ern bound ary (Os berg and oth ers, 1985) or the east ern
bound ary (Gil man, 1988; un pub lished data) of the grano fels unit 
has been trun cated by fault ing. No di rect field evi dence to sup -
port or re fute the ex is tence of a fault was ob served in the pres ent
study. The sub stan tial change in map thick ness as the unit is
traced south sug gests that such a fault may be pres ent. The abrupt 
change in li thol ogy be tween the grano fels unit and the mig ma tite 
unit to the east is also sug ges tive that the con tact is not con form -
able. The grano fels and mig ma tite units do not con tain rock
types in com mon. In con trast, all units west of the grano fels unit
con tain thin in ter beds of grano fels, and the con tact with the ad ja -
cent rhyth mite unit (Sr) is gra da tional. 

The grano fels unit was pre vi ously as signed to the Vas sal -
boro For ma tion of Os berg (1968) by Os berg and oth ers (1985).
The name “Vas sal boro For ma tion” was since dis con tin ued by
Os berg (1988) in its type area in Vas sal boro, Maine. While much 
of the former Vas sal boro For ma tion has been re as signed to the
Hutchins Cor ner For ma tion (Os berg, 1988; Hussey, 1996;
Marv in ney, 1995), some of the former Vas sal boro For ma tion has 
been re as signed to the San ger ville For ma tion (Os berg, 1988). If
the grano fels unit in the Sad dle back Hills is cor rectly in ferred to
be older than the rocks of the Rindge mere For ma tion, then a cor -
re la tion to the Hutchins Cor ner For ma tion might be con sid ered.
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How ever, be cause of the un cer tainty in stra tigraphic and struc -
tural po si tion, pos si ble cor re la tions to younger Silurian-
 Devonian units can not be ruled out (see also Hussey, 1996).

Well- bedded rhyth mite (Sr)

This unit is best ex posed along the ridge west of Bald
Moun tain and dis plays the best de vel oped and most con sis tent
bed ding of all the units in the area. It is char ac ter ized by rhyth mi -
cally thin- bedded (1-15 cm thick), medium- grained, feld spathic
quartz ite beds in ter bed ded with bio tite schist. The quartz ite beds
are gen er ally mica- poor al though scat tered bio tite clumps are
found within them. The beds of bio tite schist are gen er ally a lit tle 
thicker than the quartz ite beds and re sem ble the bio tite schist
com po nent of the biotite- quartz- feldspar mig ma tite unit (Sm).
Fine- grained mus co vite is com monly par al lel to the biotite-
 defined schis tos ity. Coarse- grained mus co vite books are lo cally
pres ent, cross- cutting the schis tos ity. Gar net and sil lima nite are
com mon in the schist. 

Graded beds are oc ca sion ally sug gested by grain size
changes in the quartz ite beds, but sub se quent mig ma ti za tion pre -
cludes a defi nite in ter pre ta tion by the author. Gil man (un pub -
lished re port) men tions “nu mer ous top ping di rec tions” which is
likely in ref er ence to these pos si ble graded beds. Across 3-10
me ter sec tions, the rhyth mite grades from a rela tively quartzite-
 rich unit (thicker and more abun dant quartz ite in ter beds) to a
more bio tite schist- rich unit. This gra da tion also ap pears to be re -
peated nu mer ous times across the strike of the unit. 

Ap proxi mately 50 me ters from the east ern con tact (base?)
of the rhyth mite, is a 10- 30 me ter thick layer of grano fels (Srg),
nearly iden ti cal to the grano fels unit de scribed above (DOg).
One im por tant dis tinc tion is the pres ence of gar net in this sec tion 
and the near ab sence of gar net in the main grano fels unit de -
scribed above. Dis con tinu ous in ter beds (0.5 to 1 me ter thick) of
a spot ted, coarse- grained, biotite- quartz- feldspar schist are lo -
cally pres ent.  The “spots” con sist of len soid clots 0.5 to 1 cm
long of fine- grained quartz and feld spar.  The spots are elon gate
par al lel to the domi nant fo lia tion.

Poorly- bedded bio tite schist, grano fels, and quartz ite (Ss)

The con tact of this schist unit with the un der ly ing(?) rhyth -
mite unit (Sr) oc curs over a dis tance of a few me ters. The schist
unit con tains li tholo gies simi lar to those in the rhyth mite (Sr)
sug gest ing that the con tact is con form able. The schist con sists of 
a mas sive ma trix of domi nantly brown- weathering, me dium- to
coarse- grained, well- foliated bio tite schist with mus co vite,
quartz, feld spar, sil lima nite, and lo cally cross- cutting tour ma -
line and gar net. Bed ding is rep re sented by in ter lay ers of bio tite
grano fels with gar net (simi lar to the bio tite grano fels of Srg),
medium- grained quartz ite, and spot ted schists (simi lar to those
found in the rhyth mite unit). These in ter beds are gen er ally not

more than a me ter thick and ap pear to be dis trib uted hap haz ardly
through out the map unit. The grano fels and quartz ites are the
most com monly oc cur ring li tholo gies in ter bed ded with the
schist while the spot ted schist is rare. 

Near the west ern con tact (top?) of the unit is a dis tinc tively
well- bedded (1-5 cm thick), fine- grained, calc- silicate- bearing
quartz- feldspar grano fels at least 6 me ters thick, shown sepa -
rately as Ssc on the map. This unit is simi lar to other calc- silicate
units in the area, some mapped within the Rindge mere For ma -
tion (Gil man, 1991), and oth ers mapped as “ribbon- bedded
meta- limestone” mem ber of the Wind ham For ma tion (Marv in -
ney, 1995; Hussey, 1996).

Biotite- garnet mig ma tite (Sgm)

The biotite- garnet mig ma tite unit is the west ern most
(young est?) strati fied unit mapped in the area. It dis ap pears to
the west un der the sur fic ial de pos its along the Saco River near
West Bald win. The con tact be tween the biotite- garnet mig ma tite 
and the bio tite schist unit (Ss) is not sharply de fined. The
biotite- garnet mig ma tite unit is char ac ter ized by a blood- red
weath er ing schist with a mig ma titic, medium- grained tex ture.
Bed ding or litho logi cally con trast ing lay ers are gen er ally ab sent
ex cept for rare, thin quartz- feldspar lay ers, 1-15 mm thick.
Quartz veins are com mon. The rock con tains a strong schis tos ity
pro duced by bio tite grains. Gar net is com mon, of ten in high con -
cen tra tions. Sil lima nite knots are also pres ent. Coarse- grained
mus co vite books that cross- cut the domi nant bio tite fo lia tion are
in ferred to be late.

DESCRIPTION  OF  THE  IGNEOUS  ROCKS

Most out crops are wholly or partly com posed of in tru sive
coarse- grained gran ite or peg ma tite. This abun dant in tru sive ac -
tiv ity is as so ci ated with wide spread mig ma ti za tion of the sur -
round ing coun try rock. By far the most com mon ig ne ous rock is
coarse- grained, muscovite- bearing gran ite or peg ma tite. A
finer- grained two- mica gran ite is less com mon. The main body
of the Se bago plu ton lies just be yond the east ern edge of the map
area, and only 1-3 kilo me ters to the north of the area.

Peg ma titic muscovite- bearing gran ite (Cpg)

This is the most abun dant rock type in the field area. Nearly 
every out crop bears this in tru sive rock. On the ac com pa ny ing
map it is shown as a sepa rate map unit at only one lo ca tion, al -
though it oc curs through out all other units on the map. It is char -
ac ter ized by its coarse- grained to peg ma titic tex ture. Feld spar
grains are com monly 20- 30 cm across, al though the bulk of the
grains are from 1 to 2 cm across. Mus co vite books may be up to 8
cm across. Black tour ma line grains up to 10 cm long are com -
mon, lo cally in clus ters of grains. Medium- grained gar net is also
wide spread, but in small amounts.
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Two- mica gran ite (Cg)

This gran ite com poses the large in tru sive lobe in the south -
east por tion of the field area. Whether the en tire lobe is com -
posed of this gran ite is un clear due to poor ex po sure, al though a
stream flow ing south east of Bald Moun tain ex poses over 50 me -
ters of con tinu ous gran ite. It is also ex posed along its east ern
bound ary in a swampy low land di rectly south of North Bald win
(near sta tion #152). This par ticu lar ex po sure is fairly ho moge -
nous. The grain size at other ex po sures var ies from 0.5 to 3 mil li -
me ters (mm), but is uni form at each site. The rock has a rather
low quartz con tent for gran ite, near the 20% mini mum re quired
by defi ni tion for the name gran ite. It is gen er ally equi granu lar,
with grain size about 1-2 mm. Both bio tite and mus co vite are
pres ent. The bio tite com prises about 10% of the rock, about
twice as much as the white mica (~5%).  The mus co vite is
slightly larger in grain size than the bio tite. Gar net, which is
pres ent in nearly all the li tholo gies of the field area, is pres ent in
this rock. On top of Decker Moun tain, in the east ern por tion of
the field area, a thin in tru sion of the peg ma titic, muscovite-
 bearing gran ite (Cpg) clearly cross- cuts the finer grained two-
 mica gran ite (Cg), dem on strat ing that the finer grained gran ite is
the older.

Medium- grained two- mica gran ite (Cm)

At the trail head to Doug las Moun tain, cur rently main -
tained by the Na ture Con ser vancy, a medium- grained (3 mm)
two- mica gran ite (Cm) is in sharp in tru sive con tact with the
muscovite- bearing gran ite (Cpg), al though it is not clear from
this ex po sure which rock is the younger. Mus co vite and bio tite
are pres ent in rela tively small amounts com pared to the two-
 mica gran ite de scribed above (Cg).

Ba sal tic dikes

Nu mer ous fine- grained ba sal tic dikes in trude the area and
are pre sumed to be of Meso zoic age. Lo cally, some dikes con tain 
medium- grained quartz and feld spar phe no crysts or xe no crysts.
Most of these dikes are less than a me ter thick, but range to over
10 me ters thick. The dikes are nearly ver ti cal or dip steeply to the 
north west, with north east - south west strikes. Con tacts are sharp
and pla nar. The dikes weather more read ily than the ad ja cent
coun try rock, proba bly due to more in tense joint ing, leav ing
small, steep- sided notches in the to pog ra phy. The lo ca tions and
ori en ta tions of some dikes are plot ted on the ac com pa ny ing geo -
logic map. Meas ured dike ori en ta tions are shown on the rose dia -
gram in Fig ure 1.

STRUCTURE  OF  THE  
METASEDIMENTARY  ROCKS

Clear evi dence for two de for ma tional events is pres ent in
the field. The first event pro duced a strong, ubiq ui tous schis tos -

ity and the sec ond pro duced a well de vel oped open fold set with
a weak ax ial pla nar cleav age. A strong schis tos ity, usu ally de -
fined by bio tite and mus co vite, is pres ent in rocks through out the 
field area and is gen er ally par al lel to bed ding. Rare iso cli nal
folds were ob served in bed ded rocks which have ax ial sur faces
par al lel to this schis tos ity. How ever, it is not clear whether these
folds are the same age as the schis tos ity or younger than the
schis tos ity. The lat ter al ter na tive is sug gested by non- cylindrical
open folds that de form the schis tos ity, but which gradu ally
tighten to ward their core to where the ax ial sur face be comes
sub- parallel to the older schis tos ity on the fold limbs (Fig ure 2).
At one lo ca tion (sta tion #164), later cre nu la tion folds are ob -
served on the limbs of an ear lier tight, par al lel fold (Fig ure 3), in -
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Fig ure 1.  Rose dia gram of 6 ba sal tic dike ori en ta tions.  Larg est petal of
dia gram lies be tween 220 and 230 de grees azi muth.

Fig ure 2.  Open fold tight ens to a nearly iso cli nal ge ome try in its core
(sta tion #217).



di cat ing that at least some folds are older than the open,
crenulation- related set. Bed ding is of ten par al lel to the domi nant
schis tos ity, par ticu larly in the cen tral por tion of the field area. In
the west ern por tion of the field area, bed ding and schis tos ity are
of ten at a sig nifi cant an gle to one an other. In the east ern por tion
of the field area, the bedding- schistosity re la tion ship is not
known be cause bed ding was not rec og nized east of Bald Moun -
tain. 

A set of open, chev ron folds clearly de forms the schis tos ity. 
These open folds are read ily ob serv able in out crop. A fine cre nu -
la tion cleav age is par al lel to the ax ial plane of these folds. The
cleav age sur face is de fined by ori ented, fine- grained bio tite
flakes. Oc ca sional min eral linea tions are par al lel to the fold
hinge ori en ta tion of these late folds. Some of the folds have
non- similar shapes sug gest ing a flexural- slip mecha nism, but as -
so ci ated min eral linea tions per pen dicu lar to the hinge line on
folded sur faces were not ob served. Meas ured fold ori en ta tions
are shown in Fig ure 4. De tailed map ping on Bald Mtn. at
1:12,000 scale, shown as an in set on the ac com pa ny ing map,
dem on strates that the con tacts be tween units have fold shapes
and ori en ta tions like the open folds meas ured in out crop. There -
fore, this epi sode of de for ma tion is thought to strongly con trol
the dis tri bu tion of map units. 

Stereo graphic analy sis of the bed ding, domi nant schis tos -
ity, open fold hinge, and ax ial sur face ori en ta tions shows struc -
tural com plex ity. Poles to bed ding (Fig ure 4a) vaguely de fine a
great cir cle with an in ferred fold hinge ori en ta tion of N 68 W, 24.
This co in cides in a gen eral way with the av er age ob served open
fold hinge ori en ta tion (Fig ure 4d) of S 77 W, 22. The schis tos ity,
which formed prior to the open folds, has too scat tered a range of
ori en ta tions to make a sim ple in fer ence (Fig ure 4b). This range
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Fig ure 3.  Small, late, open folds su per im posed on ear lier closed fold
(shown fold ing bed ding).  Early schis tos ity is par al lel to ax ial sur face of 
closed fold.

Fig ure 4a.  Equal area stereonet of bed ding poles.  Best fit great cir cle
pro duces a cal cu lated fold axis ori en ta tion of N 68 W, 24.

Fig ure 4b.  Equal area stereonet of domi nant cleav age poles.  Best fit
great cir cle pro duces a cal cu lated fold axis ori en ta tion of S 74 W, 29.



of schis tos ity ori en ta tions can not be ex plained by a sin gle set of
cy lin dri cal folds. There may be an ad di tional, un rec og nized
fold ing event that oc curred fol low ing the de vel op ment of the
schis tos ity and pos si bly af ter the open fold ing event as well. The
varia tion in ori en ta tions of ax ial sur faces (Fig ure 4c) and hinge
lines (Fig ure 4d) of the open folds is con sis tent with a sub se -
quent, al though rather mild, de for ma tion. Part of the scat ter in
struc tural ori en ta tion is likely re lated to sub se quent in tru sive ac -
tiv ity as so ci ated with the Se bago batho lith. 

The domi nant schis tos ity clearly formed dur ing a dis crete
event that was ear lier than the open folds, their ax ial pla nar cre -
nu la tion cleav age, ig ne ous in tru sion and gar net/tour ma line
growth. Whether some of the tight to iso cli nal folds that pre date
the open folds may be re lated to the schis tos ity is un clear. The
open folds and the as so ci ated cre nu la tion cleav age may be re -
lated to gran itic in tru sion (the Se bago batho lith?). But some evi -
dence sug gests that the tim ing of in tru sion and gar net and
tour ma line growth post dates the open fold de vel op ment. The na -
ture of any late de for ma tion is not clear ex cept that ax ial sur faces
to the open folds are not tightly clus tered (Fig ure 4c). 

Large gar net and tour ma line growths cross- cut the domi -
nant schis tos ity at many lo ca tions but are not as so ci ated with any 
pre ferred ori en ta tion. Given the abun dant in tru sive ac tiv ity in
the area it is sug gested that this min eral growth is as so ci ated with 
ther mal meta mor phism re lated to in tru sion.
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A. Schoonmaker

Fig ure 4c.  Equal area stereonet of ax ial planes to late open folds.  Best
fit great cir cle pro duces a cal cu lated fold axis ori en ta tion of S 50 W, 6.

Fig ure 4d.  Equal area stereonet of late open- fold hinge ori en ta tions.
Best fit great cir cle pro duces a cal cu lated fold axis ori en ta tion of S 74
W, 29.
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