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Light-gray to d usky-ye llow, very fine  graine d  to m e d ium -graine d , we ll
sorte d  to m od e rate ly we ll-sorte d  sand stone , locally with cross b e d s.
Brachiopod s were  ob serve d . Grayish-ye llow to m e d ium -d ark-gray shale is
rare in the upper part of the  form ation and  m ore com m only interb e d d e d
ne ar the b ase, whe re the contact with the Re e d sville  Form ation is
transitional. The b asal contact is at the top of the ve ry fine - to fine -
graine d , m arine  fossil-b e aring sand stone  or at the top of the  highe st
significant shale interval of the Re e d sville  Form ation. Form ation
thickne ss is calculate d  b e twe e n 90 and  180 fe e t.

Upper 50 to 80 fe e t is very fine  graine d  to fine -graine d  sand stone
com m only b e aring m arine  fossils, with sub ord inate repetitious cycle s of
claystone  and  siltstone . This upper seque nc e  grad e s d ownward  into
repe titious cycle s of shale and  siltstone  b e aring thin interb e d s of very
fine -graine d  sand stone . These cycle s are usually a fe w te nths of a foot
thick. Crinoid al d e b ris zone s are ob serve d  in som e  of these cycle s,
ge ne rally at the b ase of a sand stone  or siltstone  b e d . Bryozoans,
b rachiopod s, and  trilob ites are also prese nt. Fossil zone s are com m only
le ss than 0.25 inch thick, up to 0.5 fe e t thick.  N on-fossilife rous
sand stone s and  siltstone s are com m only lam inate d  or cross-lam inate d .
The  b asal contact of the Re e d sville  Form ation is grad ational and  is
d e fine d  b y the  ab se nce  of she lly m arine  fossil horizons. It is like ly that
the Re e d sville  and  Martinsb urg Form ations interfinge r. The Re e d sville
Form ation is estim ate d  to b e  at le ast 375 to 475 fe e t thick b ut could  b e
ove r 800 fe e t thick.

The  lowe r approxim ate ly 20% of the form ation consists of d ark-gray to
b lack shale and  lim e stone , he re  re fe rre d  to colle ctive ly as “b asal
Martinsb urg.” The  upper 90 to 120 fe e t of the b asal Martinsb urg is d ark-
gray to b lack carb onace ous shale , com m only containing graptolites
includ ing Corynoides calicularis (m ost ab und ant), Orthograptus
calcaratus, Orthograptus pageanus, Dicellograptus sp.,
Pseudoclimacograptus sp., and Diplacinthograptus caudatus. Surface
e xposures te nd  to b e  non-calcare ous, whereas fresh rock in cores is at
le ast in part calcare ous. Be d s are ge ne rally less than 0.25-inch thick,
although b e d s up to 0.5-inch thick have b e e n ob serve d .

The  lowe r b asal Martinsb urg is interb e d d e d  m e d ium -d ark-gray to d ark-
gray m icritic to fine -crystalline  lim e stone  and  d ark-gray to grayish-b lack
calcare ous shale, transitioning d ownward  to crystalline  lim e stone
interb e d d e d  with highly cle ave d  argillace ous lim e stone . Be d  thickne sse s
range  from  less than 0.1 foot  to 1.4 fe e t thick. Crystalline  lim e stone s
ge ne rally b e com e  thicke r and  m ore  ab und ant toward s the b ase of the
form ation. Lam inations and  ve ry sparse graptolites we re ob se rve d  in the
shale/argillace ous lim e stone . Rare crinoid s and  other inve rte b rate fossils
fragm e nts we re ob se rve d  in the  crystalline  lim e stone . At le ast four light-
olive -gray b e ntonite b e d s were id e ntifie d  through this calcare ous
interval, ranging from  0.05 to 2.1 fe e t thick. Be ntonite s com m only
contain slicke nsid e d  calcite shard s and  m ay have a very thin b e d  of d ark-
gray shale d ire ctly ab ove. The calcare ous interval range s from
approxim ate ly 105 to 275 fe e t thick.

The  b asal contact is at the b ase of the lowe st argillace ous
lim e stone /calcare ous shale. Total form ation thickne ss is estim ate d  to b e
b e twe e n 1,130 and  1,760 fe e t.

Me d ium -d ark-gray to d ark-gray m icritic or b iom icritic lim e stone . In
upper portions of the form ation, the  m icritic lim e stone s are rid d le d  with
und ulatory b e d s and  inclusions of argillace ous lim e stone . Fossils are
com m only d isarticulate d  and  fragm e nte d  crinoid  and  b rachiopod s
re m ains.  Sparite and  b iosparite  b e d s are rare. Light-olive -gray
d ism icrite  (b ird s-e ye  vaughanite ) are rare. Be ntonites sim ilar to those
d e scrib e d  in the  b asal Martinsb urg are prese nt. Be d s range  from  0.6 to
6.0 fe e t thick and  are d om inantly 1.0 to 3.5 fe e t thick. Form ation
thickne ss was calculate d  b e twe e n 325 and  510 fe e t.

This is the younge st form ation in the quad rangle  to represe nt
the stab le  Laure ntian carb onate b ank. A d ive rsity of b e nthic
organism s thrive  und e r the se cond itions.

Encroachm e nt of a sub d uction zone  intiates the  sub sid e nc e  of
the  Laure ntian carb onate b ank and  represe nts the b e ginning
of the Taconic oroge ny. Volcanic ash and  sporad ic surges of
fine  siliclastic m aterial cover the carb onate b ank. Be nthic
organism s struggle  to survive and  pe lagic organism s
(graptolites) b e gin to thrive und e r these cond itions.

Se d im e nt prim arily source d  from  the Taconic highland s fills the
oce anic b asin as turb id ite s. As the b asin fills, cond itions slowly
im prove  for b e nthic organism s b ut are far from  id e al. Graptolite
populations sporad ically flourish.

Continue d  sub sid e nc e  causes an e nvironm e ntal shift from  a
shallow re e f e nvironm e nt to a d e e p m arine  b asin. This
sunlight-d e ple te d  and  oxyge n-d e prive d  e nvironm e nt cause d  the
local e xtinction of re e f-form ing organism s, which are force d
we stward  whe re  the carb onate platform  had  yet to sub sid e . The
anoxic cond itions preve nt d e com position of the slow b ut stead y
accum ulation of d e c e ase d  graptolite s. Volcanism  still occurs
west of the area and  lays ash in the d e e p water e nvironm e nt.

Turb id ite d e position transitions to contourites, te m pestite s, and
othe r curre nt-b ase d  d e posits locate d  b e low norm al wave b ase
b ut ab ove storm  wave b ase. She lly m arine  inverte b rates b e gin
to thrive. Continuous d e position of clay, silt, and  sand  staves off
m ost carb onate prod uction e xce pt as thin she lly coquinites
form e d  b y oc e anic curre nts and  storm  d e posits. Shoaling occurs
and  b e nthic fauna thrive in the sand y sub strate
(Orthoryhnchula zone ). Lagoonal b ack waters form  b e hind  the
shoals allowing fine r se d im e nt to accrue.

The  Bald  Eagle  Form ation represe nts a shallow to m arginal
m arine  e nvironm e nt. Either suitab le  living cond itions for
b e nthic organism s have d e cline d  or preservation of re m ains is
not id e al for m arine  fossils are not ob serve d . Taconic sub d uction
is waning or has ce ase d .

Tectonic/Environmental Interpretation Lithologic Descripition

Bald Eagle Formation

Reedsville Formation

Martinsburg Formation

Chambersburg Formation

Martinsburg Formation

Martinsburg Formation-Basal limestone interval

Martinsburg Formation-Basal shale interval

Chambersburg Formation

Reedsville Formation

Bald Eagle Formation

Martinsburg Formation-Basal limestone interval

Martinsburg Formation-Basal shale interval

Dom inantly repetitious cycle s of d ark-gray and  m e d ium -d ark-gray shale
and  siltstone  with rare interb e d s of very fine -graine d  sand stone ,
containing the graptolitesOrthograptus pageanus and Orthograptus
quadrimucronatus. Be nthic fossils are rare.

FACIES ASSOCIATION AND THE STR ATIGR AP HIC R ELATIONSHIP  OF THE MAR TINSBU R G FOR MATION AND THE R EEDSV ILLE FOR MATION
 ALONG THE NOR THW ESTER N EDGE OF THE GR EAT V ALLEY IN P ENNSYLV ANIA
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A Mapping Problem: Reedsville Formation vs. Martinsburg Formation

ABS T RACT
T he Reedsville a n d M a rtin sb urg Fo rm atio n s are c la stic un its, prim arily sha le a n d siltsto n e, whic h o c c upy the sa m e stratigraphic
in terva l. T hey represen t the Late Ordo vic ia n  in flux o f c la stic sedim en t o ver the La uren tia n  c a rb o n a te b a n k durin g the T a c o n ic
Oro gen y. Alo n g the western  fro n t o f the Great Va lley S ec tio n  with the Blue M o un ta in  a n d the Appa la c hia n  M o un ta in  S ec tio n s o f the
Ridge a n d Va lley Pro vin c e, their c ha ra c ter differs, due to  differen c es in  depo sitio n a l en viro n m en t. T he M a rtin sb urg Fo rm atio n  is
prim a rily deep water turb idites, a n d pela gic  m arin e life (e.g., grapto lites) do m in a tes the fa un a . T he Reedsville Fo rm atio n  c o n sists
prim a rily o f c o n to urites, tem pestites, a n d sedim en ts depo sited b y o ther sha llo w m arin e c urren ts. T he m a rin e fa un a  is do m in a n tly
b en thic  in verteb rates – b ra c hio po ds, b ryo zo a n s, crin o ids, a n d trilo b ites. Despite these differen c es, the un its in  Pen n sylva n ia  are
m apped essen tia lly b a sed o n  their lo c a tio n . T he n a m e M a rtin sb urg is used fo r this in terva l in  the Great Va lley S ectio n . T he n a m e
Reedsville is used in  the rem a in der o f the Ridge a n d Va lley physio graphic  pro vin c e. No  pub lished geo lo gic  m aps pro perly a ddress
the tra n sitio n  b etween  the two  un its.
Lehm a n  (1989) first used the n a m e Reedsville fo r ro c ks o n  the Great Va lley side in  S watara Gap, Leb a n o n  Co un ty, that ha d
previo usly b een  m a pped as upper M artin sb urg Fo rm atio n , b a sed o n  the litho lo gic  c ha ra c teristics describ ed a b o ve. M appin g b y
Ga n is a n d Bla c km er (2010) in  Leb a n o n  a n d Da uphin  Co un ties c o n firm ed this in terpretatio n . T hey a lso  fo un d a tim e gap b etween
the un its, with the yo un gest M artin sb urg in  the C. a m eric a n us grapto lite zo n e, a n d the Reedsville in  the C. spin iferus zo n e.
Geo lo gic  m appin g a n d c o rin g b y Bierly farther to  the so uthwest in  Fra n klin  Co un ty fo un d a sim ila r sequen c e o f M a rtin sb urg o verla in
b y Reedsville. T hese o c c urren c es in dic a te that the Reedsville exten ds at least in to  the n o rthwestern  edge o f the Great Va lley. It
m a y ha ve b een  even  m o re exten sive to  the so uth a n d east prio r to  rem o va l b y ero sio n . Altho ugh we kn o w that the deep-water
M a rtin sb urg fa c ies thin s dra m atic a lly a c ro ss the Blue M o un ta in /Appa la c hia n  M o un ta in  fro n t, further m appin g is n ec essary to
determ in e its exten t n o rth a n d west o f the Great Va lley S ec tio n .

No geologic m aps published by the P ennsylvania Geological Survey have attem pted to m ap the
transitional nature of the R eedsville and Martinsburg Form ations. Nam ing of these form ations in
P ennsylvania has been separated by physiographic section, with the Martinsburg unit being
used the Great V alley section, and the R eedsville unit being used in the rem ainder of the R idge
and V alley province.
This "physiographic m apping" break s down in P ath V alley, Frank lin County where the Horse
V alley and North Mountain synclines plunge, allowing P ath V alley (Appalachian Mountain
Section)  to m erge with the Cum berland V alley (Great V alley Section). Therefore, the nam e of
the Ordovician shales in P ath V alley has "flip-flopped" over tim e depending on the preference of
the m apper.

Geologic Mapping of the Fannetttsburg Quadrangle
Ab o ve: M o dified exc erpt o f M a p 1: Geo lo gic  M a p o f Pen n sylva n ia  1980, sho win g the
Fa n n ettsb urg qua dra n gle. In  Path Va lley, the M a rtin sb urg Fo rm atio n  (Om ) is used
so uth o f the qua dra n gle a n d Reedsville Fo rm a tio n  (Or) is used n o rth o f the
qua dra n gle a n d yet n o  in dic a tio n  o f fo rm atio n  c ha n ge is given  within  the qua dra n gle.

Left: Outcro p o f M a rtin sb urg Fo rm a tio n  at the Ro sen b erry
Lum b er Co . quarry. A large jo in t fa c e a llo ws a n  exc eptio n a l
view o f the turb ide sequen c es. At this expo sure o n ly Bo um a
un its D (light-gra y silty sha le) a n d E (dark-gra y sha le) are
presen t. M ea surin g stic k is in  feet. GPS  Co o rdin a tes:
40.01680°, -77.86772°.

Belo w: Just n o rth o f the Fa n n ettsb urg qua dra n gle, a n
expo sure o f the Reedsville Fo rm atio n  a lo n g a private a c c ess
ro a d o n  the n o se o f K n o b  M o un ta in . T he m o un ta in  is
c o m po sed o f a syn c lin e whic h plun ges so uthwestward in to
the Fa n n ettsb urg qua dra n gle.  T he "ho ley" ho rizo n s are the
ho llo w in fillin gs o f crin o id c o lum n s. Brun to n  c o m pa ss fo r
sc a le a n d po in tin g in  the directio n  o f dip. GPS  Co o rdin a tes:
40.12656°, -77.76212°.
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Statewide revisions in the nom enclature are necessary to correctly resolve the
stratigraphic relationship of the Martinsburg and R eedsville Form ations.  U lrich
(1911) abandoned the Martinsburg Form ation and replaced it with the
R eedsville Form ation in northcentral P ennsylvania. Later m apping extended the
R eedsville Form ation at the expense of the Martinsburg Form ation throughout
the rest of the state except, in the Great V alley Section.  This m apping
replacem ent ignores there are two unique facies. The R eedsville Form ation
represents the shallow m arine environm ent and the Martinsburg Form ation
represents the sedim entation within the deep basin (turbidites) close to the
Taconic subduction z one. Mapping by facies m ay be m ore appropriate if both
form ation nam es are to be retained.  This would extend the R eedsville
Form ation to the western edge of the Great V alley with the Martinsburg
Form ation underling the R eedsville.
Alternatively the term  R eedsville could be abandoned and the Martinsburg
Form ation could be reintroduced to include both facies, particularly as
Martinsburg-type facies are present in north-central P ennsylvania above the
Antes Form ation. However, further stratigraphic com plications appear in the
transition from  carbonate platform  to clastic basin at the base of the sequence,
where “basal Martinsburg” is used in the Great V alley and Salona, Coburn, and
Antes Form ations are used in the rem ainder of the R idge and V alley. P ending
further investigation, use of the nam es Martinsburg and R eedsville as
presented herein is suggested.

Conclusions

Ab o ve: T hin  sectio n  o f a  fo ssilero us siltsto n e b ea rin g a fra gm en t o f a crin o id c o lum n ,
n o te that the silt ha s c o m pletely in filled the ho llo w c en ter o f the c o lum n . Pho to  was
ta ken  un der cro ss-po la rized light. S c a le is iden tic a l to  the a dja c en t pho to . T hin
sec tio n  sa m pled fro m  c o re FRA055_ 0343 at a depth o f 265 feet.

Ab o ve: T hin  sectio n  o f a  fo ssilifero us silty sha le b ea rin g severa l disartic ula ted crin o id
c o lum n a ls. Pho to  was ta ken  un der cro ss-po larized light. T hin  sectio n  sa m pled fro m
c o re FRA055_ 0343 at a depth o f 232 feet.

Ab o ve: A sin gle turb idite depo sit fro m  the FRA055_ 0342 c o re (c ut, po lished,
a n d wetted to  displa y sedim en ta tio n ). Base c ut-o ut turb idite sequen c e
a c c o rdin g to  Bo um a (1962) sho win g in terva ls o f c urren t ripple la m in a tio n  (C),
upper para llel la m in a tio n  (D), a n d pelitic  un it(E).

Ab o ve: Fo ssils o b served in  the field durin g m appin g o f the Fa n n ettsb urg qua dra n gle;
left: grapto lites, Ortho graptus qua drim uc ro n a tus; right: gla b ella  o f trilo b ite. Triarthus sp.One of the m ain goals of m apping the Fannettsburg 7.5' Q uadrangle, was

to determ ine the stratigraphic relationship and extent of the R eedsville
and Martinsburg Form ations. Mapping revealed a sequence of
interbedded carbonates and shale indicating rapid drowning, followed by
a "black " deep m arine shale directly above the Cham bersburg Lim estone.
These strata are lithostratigraphically com parable to that of the Coburn
and Antes Form ations north and west of the quadrangle, which
traditionally underlie the R eedsville Form ation. However, a thick  (>1000
feet) interval of fining upward sequences (FU S) of dom inantly silt-shale
and clay-shale above the "black  shale" is  m ore diagnostic of the
Martinsburg Form ation in the Cum berland V alley (Great V alley Section).
This interval represents distal turbidites, com m only displaying a truncated
sequence of Boum a units D and E, and less com m only bearing cross-
lam inated very fine grained sandstone representing Boum a unit C.
In the upper several hundred feet of the shale interval, the sim ple FU S
break s down to a m ore com plex interbedded sequence of shale,
siltstones, and very fine sandstone. This interval becom es m ore silty, and
m arine invertebrate fossil lags appear. At som e localities, articulated
crinoid colum ns suggest short-distance or in-situ deposition. This is
diagnostic of shallow-water deposition and represents the R eedsville
Form ation.
A 300.5-foot core capturing the upper extent of the Ordovician shales
shows that the fossiliferous facies is present, extending the R eedsville
Form ation at least into the western edge of the Great V alley.
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Left: Dia gra m  displa yin g a 0.7 ft (21.3
c m ) lo n g sa m ple o f c o re fro m  the
eastern  fla n k o f Bro a d M o un ta in
(FRA055_ 0343) sho win g b o th
sedim en to lo gic a l a n d struc tura l
deta ils o f the Reedsville Fo rm atio n .
No te the c o re sho ws a m o re c o m plex
sedim en t sequen c e suggestin g
depo sitio n  is n o t fro m  turb idites.
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qua rter o f c o re), en  ec helo n  gash
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sm a ll n o rm a l fa ult (very b o tto m  o f
c o re) sho win g appro xim a tely 5
m illim eters o f displa c em en t.
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wetted to  displa y sedim en ta ry deta ils.
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GEOLOGIC MAP OF THE
FANNETTSBURG 7.5' QUADRANGLE

Lo c a tio n  m a p is m o dified fro m  S evo n  (2000). Fa n n ettsb urg Qua dra n gle  is the o ra n ge rec ta n gle a n d S wa tara Gap is the o ra n ge star.


