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INTRODUCTION

Ten weeks were spent mapping in the Ordovician, Silurian,
and Siluro-Devonien sedimente in northeastern Aroostock County in
nortnern Maine, in the area encompassged by Prescue Isle, Caribou,
Stockholm, Van Buren, and Grand Isle gquadrangles. The primary
nurvose of the masping was to determine the stratigraphic relation-

ship between the Middle Ordovician ribbon rock member of the

Meduxnekeag formation and the overlying Lower Iudlow Perham form-
ation. The secondary purpose wes to do recomleiscsance work Tfor the
forthcoming geological map of Maine. Detailed meppin

s

neral done only in the immediate vicinity of the contact, and

(D

~
&
—

little attempt was made to determine the structure outside this
vicinity.
The formations were accepted as defined by Boucot, et. al.

Richard Naylor, one of the authors of that report, spent several

days in the Tileld outlining the unite and insvecting work in

-

progrecss, Higs advice and hies recomalssance map of the Caribou

. - o
i

guadrangle (unopublished) were avily relied upon and formed the
base upon which most of the work was done. Dr. A. J. Boucot, of

l"

the California Institute of Technolory, and Louls Pavlides and

Robert Neuman, both of the U. 5. G. 8., spent a day in the field

with the author. William Forbes, of Washburn, Meine, found several
valuable fossil localitiess., The work was supported by the

Maine Geological Survey.



STRATIGRAPHY
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It is overlain by the Silurian Per ormation. The history of

cut the bede. Black noncalcareous shale, and rarely, calcarsous
siltstone, in up to 5 inch intervale, fTorm the remaining 10% of
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The fileld term, "11 , ! ed thpoucghout the resort for
which technically De very CCLCZISQJS macdstones,
feect, true lizmecstones, compos ver 50% CaCOB may not exlst
anywhere 1n the arsa manped. e 11n eectiong Dor chemical
analyeses were made of any of the chales, mudestones, eili-~
stones cnd linestones were distinguliched by breahui&, parting, and
deathering characteristice and hand lens apnpearsnces,

no
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seen on the bhanks o
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the Arocostook River west of Washburn. The

gbove lithology, the only one diagnostic of the ribbon rocck,

b

forms perhaps # of the ribbon rock member,

Much of the ribbon rock is considerably shalier than that
described above. Shales vary from hizghly calcareous, thickly
cleaved, platgy, blue-gray shales to medium gray or black,

noncalcareous , finely cleaved chales like those of the Perham

o

formation. lost sections have lithologies intermedizte between
pure shales and the distinctive ribbon rock lithology; such a
csection is that at fogsil locality F-2 Just south of the Aroostook
River.

Quartzites and mudstones are found in several places in the
ribbon rock, but form less than 1% of the member. The quartzites
are medium to dark gray, noncalcereous or slightly calcareous,

and very fine-grsined. They gsnerally weather to a thick orsnge
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rind. They occur in massive one hundred tc two hundred foot thick
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unsuccesfual due to the difficulty of mapning suck thin.units.
The mudstones, dark gray to black, silty, and blocky, occur in a
few emall (less than 50 foot) sections. The section at the
Toggil locality near the Woodland School (loc. F-5) well showe

the lithologic range of the ribbon rock member, many rock types
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Most carbonailes
brown rind, probably

a rind may develop ol

the nresesnce or abse

ditferenceg in initial comoosition of bade., The nresgence of ths
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hwolosie dletinetions and comparicons difficult,

"The ribbon rock member of the Meduxy 7 Tormation
haes recently been dated ag of Kiddle Ordoviclan age
(Pavlides, et. al., in oress). The criticel fossile for
dating this urnit weres found by W. H. Forbes in 1260 near
Colby (fosgsil loec., F=56¥%), A list of the ﬂrﬁp%olitec
identified from this outcrop by W. B. N. 3erry is pglven
in Pavlides, et. al. (in press) and Boucot, et. al.,

(in nreparation). Graptolites discovered by R. G.

Neuman and W. H. Forbes in an outcrop south of the
Arocostoock River (fosecil loc. F=-2%) have also been dated
by Berry (W. 3. . Berry, personal communication, 1961)
who bellsves then to be of the snme are as the fosslils
from loc. F=-5%, Loc F-2% gnsears to De stratigraeshically
very near the top of the ribbon rock unit."
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grantolite localities in Caribou cuadranpgle Just west of the

cgsgil loc. F-5), one of them annarently in the

PERHAX

The Perham formation 1lec exnosed in & belt, up to aboalbl elzght

miles wide, 1In the Caribou, Stockholm, Van Ruren, and Grand Isle



quagrangles. The hicstory of the
et. al. Ag in Prescue Isle cuad
dlstinet parte: a lowsr membder,
gnaleg and argillitss, and occasl
mangzanese deposite; and an unper
csheles, and saadslones.
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Litnolesy of the Lowszr Member
The mo commnen lithelorzy i
to dark =ray, noconcalcarsous Tine
tending to & slate; the chale ic
into smell fragmente. Bedding i
whilte laminatlions. Rarelyv, one
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Larse exposures

, in places
, reacdlly breaking
evealed by thin

member Ifrom the Meduxnekeag; the latter only rarwely containe sections
of the litholozy grester than four or five feet thick (the section

t the @Woodland fossll locelity belnz an
The diagncetlce lithologies of the low
areen shales, slateg, and =2r-illites, freg

menganese cteline on narting surfsces, and
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with low grede iron-manzanese ore. These occur randomly in the
lower wmember throughout the manped area,

Tetailed mapoing of the iron-menganese deposite wag done
by Miller (1947). Deposits found not mapped by Miller include
two 2 to 4 foot sequences of low qguality ore northwest of Carson;l
and badly contorted red shales with assoclated low grade ore

LD
|

in a seventy-Tive foot secltion two and one-hall miles gouth of

-

. 2 . s
the town of Van Buren. The deposglite all are within the lover

member, but they are lenscoidal and do not always occuny the
same stratlgranshic horizon within it.

road and diltch one and one-half miles northeast of the town of
oo B o P
Perhem? It is the b ection oFf the Perham found and 1is sugrested

m

ag a pocsible type cection of the Tormatlon. The contact betwee

the upper and lower members 1sg gredational, and it is arbitrarily

-

set at the top of a two foot bed of typlcal low grafe ore. The

lower member here consiets of gray to gray-green shale and argillite,

fPom typicel litnologies in that bedding has been preserved in

_J-

much of the argillite. The member isg approximately 1200 Teet

thick here.

33 and at C(04000788), #5672

2. At VB(02590838), #9035
3. Tear 0(03980749), 653
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acduls-

Typilcally 90% of the lithology consists of mwedlum gray
highly phyllitic with paper-thin cleavage. The remainin
onsists of ¥ inch to 2 inch beds of medium gray limestone;
occur both in groups and scattered randomly throughout the
section. The thickne of the facies ig unknown. Good
of the lithology may be seen west of Colby1 and south
Buren2. The unfossiliferous lithology 1s believed to bel
e Perham formation for itwo reasons. Firect, in the vicinit
land Center, and along the northwest trending road U
of Van Buren, the lower member apppsars to grade into a
very similar to the Sweden facles by the gradual
of limestone beds. Second, if the Sweden facles were a
s of the ribbon rock folded into ite present position, one
exnect to find 1t to the eagt of the contesct defined by
menmber of the Perham; it ig never found there.
gy of the Uoper Member
The following lithologies are common in the upper member:
1) gray shale, often gilty or sandy;
2) medium gray mudstone, dreaking réadily into small blo
freguently laminated and occasionally showing crossbedd!
3) gray to medium blue-gray sandy siltstone, often hard
and slabby
articularly at G(04011068), #373
articularly at VB(02130019), 2931
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4) silty fine-grained gandstone, often hard and slabby,

medium gray fine-grained rock, occasionally with volcanic

3

= ~— 2% v o e 3 < awn S
re.gimente, apnnearing to be a volcanic acgh

®

Trom 1

rock Utype in ths wember. The percentages of the other types
vary greatly from one exposure toe another,

Lithologies rarely seen in the member include quartzite and
limestone. Guartzites very similar to those in the Mzduxnek
are pregent in Tour to five foot beds in severs localitiesl.
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Tormation has been

determined as Lower Ludlow in Prescue Isle quadrangle (3Boucot,

et. al.). Nayvlor writes that Berry has collec

upper member., Locality
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The BSweden fTacles and
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lower member are unfossiliferous. The latter may be approximately

1

Pregcue Icgle cuadrangie 1t overlies the

Lower Con
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evidence wagc found the contect. Attitud

in both formations approximately parallel the cont2cect; howsver
of attitudes in the region, a

tlet undetected. The exact area

of the contact 1e exnosed in two »slaces -- in a road ditch two
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and ranging 1p to three helves inches in diameter, are embedded
in a matrix of the tyoplcal candstone. The most common clast
lithologiegs are: red and wiite aphanitic volcanic(?) rock;

green and grgy chert; black slate and argillite; feldspar; and

guartz. Ascociated with the conglomerates at the fossgil locality

are beds of clean-wached, fine to medium grained, quartz-rich

¢

gandetone.

Ags

l‘-xj

1

'_l

lity F-15, about two miles west of the town of

o/

mn
[

08 ocC

Ay}

4

Sweden, contains fauna of chells and corals. Material from the

o
wmn
®

locality has been sent to A. J. Boucot at the California Institute
of Technology. Preliminary examination of the material by Boucot
showed 1t to be from C3 to Wenlock in age,

Contact Relatlionsghins

Several small outcropns of lower Perham-like shaleg are found
; ; : . 5 i 1 .
in one locality immediately eact of Unit 87", Immediately over-
lying Unit Sq on the west is a sectlion predominately of chale

with come fin

m

- 2
-gral

b~

O

ned generally thin-bedded sendstone, lithol-
ogically belonging to the upper member of the Perham formation.
A graptolite locality (loec. F-7, material sent to Berry) and a
ghell locality (loc. F-Ta, material sent to Boucot) were Tound
ew hundred feet of the supposed contact. The grantolltes,

collected by a field group, wesre thought to be pre-Ludlow,

1. At (04201485), #1016



] 2

Possibilities ares (1) that the loczlities are in a =andy ecuivalent
of the lower member of the Perham formation; (2) that the uopper
part of Unit 89 is oredominately shale, and that the lower member

of the Perham formation overlies thece localitises but was not

zed.

‘_I-

obecerved oOr reco

SITJRO-DEVONTAN SYSTEL

Several days were spent doing recoMaissance mapping in

"G

o)

Grand Isle guadrangle and northern Stockholm quadrangle, working
part of ths tiwme with R. 8. Naylor. No attempt was made to sxtend
the mapping beyond areas eacsily reachable by road; however,
exposires were in general plentiful,

Cropping out over much of the area ig & complex of dark

to black chaley siltstonszs and black candy chale, slate, and
argillite. On the east-west road to Long Lake are evposed medium

gray slates, oceascionally with fine white laminations. The

o

o

litholozies recemble those of Silurian and Devonian rocks else-

cion (Boucot, Naylor). Near Lower Beaulieu 3Brook

(’ﬂ

a mile and a half northwest of Grand Isle, the litholozv becomes

that of dark bluish-black elate with occasional light-colore
sandy layers, probably belonging to the Seboomook Fformation

(Boucot, Naylor - orsl communication). The supnosed contact

4

between the Seboonmook formztion and oldsr strata occurs along a

pronounced topographic lineament, the land underlalin by the

Seboomook being higher and more ru that that to the east.

13
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gouthh of Parent siding

In northeastern Stockholm guadrangl

i

are several sectlons of dark blue-gray limestone interbedded with

cr

shalel, looking like typical ribbon rock sections. One section
exsogee about 350 feet of the lithology; several of the thin lime-
gtone beds 1n it include numerous small

F-11, collected by R. Neuzan, U. S. G. S.).

a north-south field road<, are poor exposurses o

to the weegt of the livesztones,

N and N40L and the dips between 7OE and 70W. The folding ie re-

[

exposures of the thin lower member of the Perham formation to the




ke aboult N20E and to be acoproximately vertical.
The exposures of Unit $,, the "Sheridan sandstone,” in the

northweet part of Caribou quadrengle, and of the Perham Tormation

in Grend Isle quadrangle are thought to lie in the cores of anti-

2.

tiately northwset of the town of Carcson in Caribou

The above relationchips are unoroven. The Tact that the contact
wag not found to be folded may in nart be due to the difficulty

o

oL

Fal

detecting such foldesg because of the lithclozic similarities
of the unite involved.

No major faulting was observed.

15
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Notation Used 1n Footnotes

Positions on the ccomoanyin; 15 minute quadrangle maps are
referred to Dy a G;ete of notation which gives both the exact
location of the position and the nuwmber which 1s written on the
map by the position. The number in turn gives the locatlion of the

discuesion about the posgition in the field notes. An example
will explain the methods used.

Sample reference: At C(05501050), #1372

the noint ig in Caribou ouad-

rangle adrengle, "VB" Van Buren, and
g H r figuresz of the number give the
distﬂﬂce in imches 0'fn the voint Trom the weet edze of ths map; in
the ye given, the point ig 5.50 inches east from thé west
edgq. The second Touar figures zive the distance in inches of the
point from the =zouth edge of the map; in the exsumpnle given, the
noint is 10.50 inches north of the south edge.,

The illustration below chows the position of another example.

Example: S(11420620),

HI
.
0
}_J

N~
5=

The number written on the man beside the »noint (j
first example) locates the discussion of the noint
notes. The last fisure of the number 1e the number
on a page; the préceding fizures constitute the pag
the first example the diccussion is in the second e
137. In the second example the discucgsion is in th
on paze 81,

The above sgvstem of notation was suggested by R. S. Naylor.
The most outstending adventage in ite use is that 1t does not tie
critical locations to the location of cultural featurse subject
to change with time,

16
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Locations of Fossll Localities
The notatlion is explalned on page 15.

F-1 Presque Isle guadrangle at (070315¢1), #88

F-2 At C(03360130), #091
F-3 At C(0O1l230553), #651
F-4 At ©(03620749), #663
F-5 At C(06800877), #555
F-5 At C(0T7531060), #531
F=7 At C(03201525), (973

F-Ta At C(03251526), #1041
F-8 At C(O4721741), # 1064
F-9 At S(04980063), #371

F-10 At £(08501147), #1252

F-11 At S(10201413), 71141

)

), #1202
F-14 At GT ), #1212
F-15 At CI )

F-16 At C(03381325

=17



[{e¥]
H
td
=
-
O
0
g
.
td
m
=

Boucot, A. J., M. T. Field, Raymond

Fletcher, W. H. Forbes,
Re. 5. Nayvlor, Louis vWﬁfav, in preparations Reconnalses
Bedrock Geolocy of the Pfeaoue Isle Quadrangle, Maine; Maine
Geological Survew, Quadrangle Manping Series

51: Preliminary Reconnalssa
he Caribou Quadransle, Mal
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Suppnlementary Map Legend

After completion of the maps they were shown to Dr. A. J.
Boucot. He csuczested that the enbdivisions of the Perham formation
as defined in the report be indicated where oogeible on the map.
However, no work wse ever done for the purpose of mapping the
structures or distribution of units in the Perham formation.
Mapping was done in the outcrop area of the Perham formaﬁion for
the following purposess (1) to obtain an 1dea of the lithologies
overlying the ribbonrock; (2) to ascertain 1f any ribbonrock were
definitely exposed there; (3) to find the distribution of the
"sheridan sandstone"., The structure in the area 1t believed to
be complicated, and the information obtained is not sufficient to
permit masping of the unite within the Perham fofmation.

However, the approximate distribution of outcroos of the
three subdivisions has been shown in some’ areas on the map as
follows:ESPu, upper member'(siltstoneg, sandstones, eilty and
sandy shales, and mudstones);gﬁns, Sweden facies (highly phyllitic
shale withjodcasional thin interbeds of limestone); Spl, lower
member (shale, apgillite, and occaslonal sedimenfary manganese
deposite). The lines cseparating the subdivielone are drawn dashed

and in pencil, as they do not represent eeologic contacts, and they

have no pleace o

a proper geologic map. The lines serve one use=-

ful purpose -- they allow approximate outcrop areas to be determined
for parts of the region without recourse to my fleld notes. They
are undoubtedly inaccurate even where they are indlcated, and they

should not be taken seriouely.
Some data taken by Richard S. Naylor has been cshown 1in the northern
part of Stockholm quadrangle and the western part of Grand Isle
~qrangle. It Is shown with anumber and the initials RNj; the
= refers to his fleld notes.
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